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Equal opportunities
CIBSE’s new president Professor Kevin Kelly is not 
unusual in calling for more diversity in a professional 
organisation, but you don’t often see evidence of a 
pledge being honoured on the first day of office. 

In his inaugural address, Kelly called for CIBSE 
Groups and Societies to have steering groups made up 
of people who ‘represent the full bandwidth of who 
is in society’. He has already backed up words with 
actions by coopting three women onto the CIBSE 
Board to increase the ratio of women to men from
3:9 to 6:9.

‘I made it clear that I want to hear more female 
voices on the Board,’ says Kelly in an interview on page 

16. ‘If everybody at the top level is male, there’s something seriously wrong.’ He is 
also keen to increase representation of minority groups at CIBSE and laments the 
few people from BAME communities who are at Board level. 

Kelly says subconscious bias is preventing many from progressing in the industry.  
His former university, TU Dublin, had mandatory training in this area, and Kelly 
said it helped him become more self aware and question himself about how he 
treated those from a different background. 

Like other Presidents before him, Kelly’s route into the industry was through an 
apprenticeship. He is keen to offer ‘ladders of opportunities’ to school leavers and 
other apprentices to help them develop their engineering careers. He is particularly 
pleased to see that there will now be two categories in the 2021 Apprentice of the 
Year Awards – Technician (level 3-4) and Degree (level 5-7) (page 11).

In his inauguration speech, Kelly highlighted how building safety, climate change 
and Covid-19 are changing the way engineers are designing buildings. He says that 
while engineers are designing with good intentions, the performance gap is still 
undermining efforts to drive down carbon emissions from buildings. 

A survey of engineers who have signed the Building Services Engineers Declare 
Climate and Biodiversity Emergency found that client priorities around financial, 
time and resourcing constraints were among the main challenges to achieving net-
zero buildings (page 24).

Clients are often unwilling to pay for post-occupancy evaluations, but Kelly sees 
these as being crucial to understanding the performance gap. He believes this is 
where academia can step in. ‘I tell engineers they have a data-rich environment 
and there are postgraduate students who don’t have enough data for research,’ says 
Kelly, who as both an engineer and academic, is especially keen to encourage more 
collaboration between industry and universities.
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This award recognises organisations 
that have created stimulating work 
environments for their young engineers. 
If your strategy includes developing and 
championing staff in the building services 
sector, this award is for you.

Showcase the benefits of being a young 
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IEA report calls for gas 
boiler ban by 2025

No new fossil-fuel boilers should be sold, 
except those compatible with hydrogen

There should be no new gas boilers sold from 
2025, according to the International Energy 
Agency (IEA).

The recommendation is one of 400 proposals 
included in a new report designed to help the 
world achieve net-zero emissions by the middle 
of this century. 

As well as an end to the use of fossil-
fuel heating, the report – designed to help 
preparations for the COP26 climate conference 
in Glasgow this November – proposes a ban on 
sales of new petrol and diesel vehicles by 2035 
and an immediate end to new coal, oil and gas 
exploration. By 2050, the IEA envisions a global 
economy that is twice as big as today, with two 

billion extra people but with the demand for 
energy dropping by 8%. 

Its path to net-zero says that in just four years’ 
time, there should be no new fossil fuel boilers 
sold, except where they are compatible with 
hydrogen. It also says that, as well as greening 
the energy system, it will need to be expanded 
to provide electricity to the 785 million people 
in the world who currently have no access. 
To meet this challenge, the world will need to 
install four times the amount of wind and solar 
energy than it did in 2020.

Fatih Birol, the IEA executive director said: 
‘Moving the world on to that pathway requires 
strong and credible policy actions from 
governments, underpinned by much greater 
international co-operation.’

Read the report at bit.ly/CJJun21IEA

Construction recovery 
gathers pace
The recovery in construction 
activity is gaining momentum, 
according to market analysts 
Glenigan who reported an 18% 
increase in project-starts during 
the three months to April and 
39% rise in the value of main 
contract awards.

It said project starts remained 
below pre-pandemic levels, but the 
signs for the rest of the year were 
encouraging and the development 
pipeline was ahead of 2019 levels.

Glenigan said the value of 
projects starting on site averaged 
£5,212m per month during the three 
months to April; an 18% increase 
against the preceding three months 
and 37% higher than a year ago.

The rise was due to increases 
in both the value of major projects 
starting on site and in underlying 
market activity (under £100m). 

Mead appointed 
MMC champion 
The Construction Industry Council 
(CIC) has appointed former 
CIBSE President Nick Mead as its 
champion for Modern Methods of 
Construction (MMC). 

Mead is technical director at 
Laing O’Rourke and has been on the 
CIC Board as a member-appointed 
director for the past five years.

Mead described MMC as a ‘key 
initiative for construction’ and 
pledged to ensure his work added 
value to the CIC and its members.

UK’S LARGEST ENGINEERING CAMPUS CONSTRUCTION COMPLETED

Construction of the base build 
phase of the Manchester 
Engineering Campus 
Development (MECD) has 
been completed. Arup was 
the building services and 
	\O�OXQSXOO\�aRSVO�,.:t]�
Manchester education team 
provided detailed design during 
technical and construction 
]^KQO]��>RS]�aK]�̂ RO�	\]^�
project in which the University 
of Manchester appointed 
a dedicated environmental 
sustainability adviser to develop 
KXN�N\S`O�̂ RO�_XS`O\]S^ct]�
sustainability targets.

MECD is part of a 
world-class research 
and innovation hub

IN BRIEF

The IEA says 
fossil fuel 
boilers must 
be compatible 
with hydrogen
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Pollution risk in poor-quality homes 
Socially disadvantaged households are more likely to be exposed to higher levels of indoor air 
pollution, according to a report from University College London. It said air pollution was the 
greatest environmental health threat to people in the UK and high levels of outdoor pollution in 
areas with poor-quality housing put socially disadvantaged families at the worst risk.

In Buildings and Cities��UHVHDUFKHUV�H[DPLQHG�½YH�IDFWRUV�H[SODLQLQJ�ZK\�ORZHU�VRFLR�
economic groups could be exposed to higher levels of indoor air pollution in their homes. 
They focused on London and the pollutants PM2.5, NOx and CO, which are found in most 
households. The factors were: housing location and ambient outdoor levels of pollution; 
housing characteristics, including ventilation properties and internal sources of pollution; 
occupant behaviours; time spent indoors; and underlying health conditions.

While high-density dwellings often have lower ventilation levels, which can reduce the 
QXPEHU�RI�RXWGRRU�FRQWDPLQDQWV�HQWHULQJ�WKH�KRPH��WKLV�LV�QRW�VXI½FLHQW�WR�RIIVHW�OLYLQJ�LQ�DQ�
area of high outdoor pollution, the research found. Lower socio-economic groups also spend 
less time outdoors, according to the project, which was funded by Public Health England and 
the Engineering and Physical Sciences Research Council.

Air quality should be regulated in the 
same way as food, say scientists

A group of international experts says 
current ventilation regulations are helping 
to spread disease in buildings and must be 
overhauled urgently. 

It compares the situation to early 19th-
century Britain, in which thousands of deaths 
were linked to contaminated water supplies. 
The Covid-19 crisis has highlighted the 
problems of aerosols spreading infections in 
crowded indoor spaces, say the scientists, 
who claim the cost of improving ventilation 
to reduce airborne infections would add less 
than 1% to the cost of a typical building.

In an article for the journal Science, the 
group of 40 scientists and engineers says 
there is very little regulation of air hygiene 
in the UK, although there are strict safety 
controls in place for food, sanitation and 
drinking water. The problem is made 
worse, it adds, by building designs focusing 
on reducing energy use and maintaining 

comfortable temperatures, at the expense of 
ventilation rates.

‘The way we design, operate and maintain 
EXLOGLQJV�LQ¾XHQFHV�WUDQVPLVVLRQ�µ�VD\V�WKH�
JURXS��ZKLFK�KDV�FDOOHG�IRU�D�́ SDUDGLJP�VKLIWµ�
on the same scale as changes to water-
hygiene regulations almost 200 years ago. 
$�FHUWL½FDWLRQ�V\VWHP�IRU�SXEOLF�EXLOGLQJV��

such as the one used by the food industry, 
should also be introduced, it argues. 

Catherine Noakes, professor of 
environmental engineering for buildings at 
the University of Leeds, and a member of 
SAGE, was one of the signatories. She says 
improving ventilation to reduce exposure 
to airborne pathogens would bring other 
EHQH½WV��LQFOXGLQJ�LPSURYHG�SHUIRUPDQFH�
and wellbeing.

‘We have neglected the role that air 
circulating inside a building plays in the way 
germs and viruses may spread between 
SHRSOH�µ�VD\V�1RDNHV��́ 7KH�SDQGHPLF�KDV�
H[SRVHG�WKDW�GH½FLHQF\�LQ�RXU�XQGHUVWDQGLQJ�
DQG�WKH�ZD\�ZH�VHHN�WR�PDNH�EXLOGLQJV�VDIHU�µ

Lack of rules on air hygiene 
helps spread disease

BSI to fast track 
IEQ standard
The British Standards Institute (BSI) 
is to speed up the development of a 
new standard for measuring indoor 
environmental quality (IEQ).

Publicly Available Specification (PAS) 
3003 was championed by engineering firm 
EFT Consult, which has been working on 
it for six years. The BSI has now decided 
to accelerate that work into a full British 
Standard – BS 40101 Building Performance 
Evaluation – which is due to be published 
this year. It will closely follow the work 
EFT Consult and its partners have already 
completed in the development of PAS 3003, 
incorporating areas such as e!cient and 
suitable lighting, heating, ventilation, and 
minimising the unwanted and harmful 
e"ects of air and noise pollution.

A PAS is a recommended code of best 
practice, but fast tracking this work to 
full British Standard status means the 
document will be able to direct how design, 
installation, operation, maintenance, 
and ongoing monitoring, measuring and 
reporting should be carried out. 

It will also determine benchmarking 
parameters to develop a Wellbeing 
Performance Rating that could be applied 
to any building, according to EFT.

Buro Happold 
appoints new CEO
Buro Happold has appointed James Bruce 
as its new chief executive o!cer (CEO). He 
immediately announced plans to grow the 
business, which operates in 26 markets 
worldwide, and double the number of 
employees from 2,000 to 4,000 in six years. 

‘Expanding our international markets, 
where we believe there is the best potential 
for us to grow, will create significant 
opportunities for our people and our clients,’ 
said Bruce, who added that the company 
would expand through acquisitions, joint 
ventures, and partnerships in key regions. 

The consultancy, which had an annual 
turnover of £204.7m last year and increased 
profits by 6%, has also appointed New 
York-based Craig Schwitter as senior 
partner. His projects include Singapore’s 
Jewel Changi, New York City’s High Line, 
and Harvard University’s Science and 
Engineering Complex.

James Bruce

Scientists recommend air hygiene 
FHUWL½FDWHV�IRU�SXEOLF�VSDFHV
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Developers optimistic 
about future of o!ces
London o!ce construction has 
grown by 20% over the past 
six months and developers are 
increasingly optimistic about 
prospects for the market, according 
to the latest Deloitte London O!ce 
Crane Survey.

The market collapsed by 50% 
from a peak of more than five 
million square feet during the first 
Covid lockdown but has now risen 
above three million again, with 
more than 80% of schemes going 
forward on a speculative basis.

New o!ce construction has 
dropped by 9% since the last 
survey, but upgrades of existing 
o!ce stock account for 56% of the 
new work pipeline.

The survey, carried out in March, 
found 85% of developers are still 
concerned about weak tenant 
demand for o!ce space. However, 
no respondent said the leasing 
demand had worsened and more 
than half (57%) felt it had improved.

IN BRIEF Cost inflation will be ‘new 
normal’ for projects

Lack of materials and specialist skills is 
pushing up prices as economy rebounds

With the construction rebound picking up 
speed, clients are being warned by a range of 
commentators to get used to sustained price 
LQ¾DWLRQ�RYHU�WKH�QH[W�WZR�\HDUV�
7KH�ODWHVW�VXUYH\�IURP�,+6�0DUNLW�&,36�

UHPDLQHG�FORVH�WR�LWV�VL[�\HDU�SHDN�LQ�$SULO�DW�

DERYH�����DQ\WKLQJ�DERYH����LQGLFDWHV�JURZWK���
but this has created major supply and demand 
LPEDODQFHV�WKDW�KDYH�SXVKHG�WKH�UDWH�RI�SURGXFW�
DQG�ODERXU�FRVW�LQ¾DWLRQ�WR�LWV�KLJKHVW�OHYHO�VLQFH�
WKH�VXUYH\�EHJDQ�LQ�$SULO������
&RPPHUFLDO�ZRUN�ZDV�WKH�EHVW�SHUIRUPLQJ�

VHFWRU�LQ�$SULO��ZLWK�FLYLO�HQJLQHHULQJ�HQMR\LQJ�LWV�
IDVWHVW�JURZWK�VSXUW�VLQFH�6HSWHPEHU������
&RVW�FRQVXOWDQW�$UFDGLV�DGYLVHG�FOLHQWV�WR�JHW�

SURMHFWV�PRYLQJ�TXLFNO\�WR�DYRLG�WKH�IXOO�LPSDFW�
RI�ORQJ�WHUP�SULFH�ULVHV��ZKLFK�DUH�VWDUWLQJ�
WR�EH�UH¾HFWHG�LQ�WHQGHUV��,W�IRUHFDVW�D�PDMRU�
DFFHOHUDWLRQ�LQ�LQ¾DWLRQ�IRU�LQIUDVWUXFWXUH��DQG�D�
VOLJKWO\�VORZHU�RQH�IRU�EXLOGLQJV�IURP�QH[W�\HDU�
,QIUDVWUXFWXUH�SURMHFWV�DUH�IHHOLQJ�WKH�KHDW�

owing to lack of materials and a shortage of 
specialist skills, with price increases of 3% 
DQG����EHLQJ�IRUHFDVW�IRU������DQG�������
UHVSHFWLYHO\��&RQFHUQV�DERXW�GHOD\V�WR�SURMHFW�
VWDUWV�SURPSWHG�$UFDGLV�WR�ZDUQ�RI�HYHQ�VWHHSHU�
FRVW�ULVHV�LQ�IXWXUH�\HDUV��DV�KLJK�DV����E\������

Register here:
bit.ly/volumesystems

Brought to you by:
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Smoke detection system failed 
during east London tower fire
The failure of the smoke detection system in an east London tower block undermined its 
FRPSDUWPHQWDOLVDWLRQ�VWUDWHJ\��OHDGLQJ�WR�D�IXOO�HYDFXDWLRQ�ZKHQ�LW�FDXJKW�½UH�ODVW�PRQWK�
7ZR�SHRSOH�ZHUH�KRVSLWDOLVHG�DQG����WUHDWHG�IRU�VPRNH�LQKDODWLRQ�DQG�VKRFN��$FFRUGLQJ�WR�Inside 

Housing, developer Ballymore told residents at New Providence Wharf that the smoke detection 
V\VWHPV�KDG�IDLOHG�PHDQLQJ�GRRUV�LQ�WKH�FRPPXQDO�DUHD�GLG�QRW�FORVH��

The building is covered in aluminium composite material cladding similar to that used at Grenfell 
7RZHU��+RZHYHU��HDUO\�LQYHVWLJDWLRQV�IRXQG�WKDW�LW�SOD\HG�QR�UROH�LQ�IDFLOLWDWLQJ�RU�VSUHDGLQJ�WKH�½UH�

Many residents said that they heard no alarm or air horn and were forced to evacuate the building 
WKHPVHOYHV��GHVSLWH�SD\LQJ���������D�PRQWK�IRU�D�́ ZDNLQJ�ZDWFKµ�½UH�VDIHW\�VHUYLFH�

Firms put value 
toolkit to the test
The Construction Innovation Hub 
has launched a ‘Value Toolkit’ 
designed to improve the social, 
environmental, and economic 
outcomes from building projects.

Construction Minister Anne-
Marie Trevelyan welcomed the start 
of a six-month pilot phase, which 
will see the toolkit tested by more 
than 70 early adopters, including 
Arup, Mace, Mott MacDonald and 
Morgan Sindall, on live projects. 
The eight member bodies of the 
engineering services alliance 
Actuate UK have also put their 
weight behind the initiative.

The toolkit provides methods for 
measuring each stage of a project 
from design to construction and on 
through occupation. It also creates 
a data feedback loop to help project 
teams learn lessons for the future.

Training has ‘even 
steeper hill to climb’
Meeting the government’s new 
carbon emissions target will need 
an unprecedented surge in training 
and recruitment across the building 
services sector, according to the 
Building Engineering Services 
Association (BESA).

Heating buildings alone causes 
up to 31% of emissions, and there 
will need to be a rapid scaling up of 
recruitment into the industry to take 
on the challenge of decarbonising 
heat over the next two to five years, 
a webinar hosted by BESA heard.

The Construction Leadership 
Council (CLC) believes the industry’s 
workforce will have to grow by 
800,000 people by 2050 to achieve 
net-zero emissions, and this will 
include at least 70,000 new heat 
pump installers by 2030, according 
to the Heat Pump Association (HPA).

Professor Sandy 
Halliday made RIBA 
honorary fellow 
Professor Sandy Halliday MCIBSE 
has been made an honorary fellow 
of RIBA. 

Halliday is a director at the 
Gaia group and has worked in 
sustainable building design for 
30 years. Last year, Halliday was 
named among the Women’s 
Engineering Society’s Top 50 
Women Engineers in Sustainability.

She is author of the 
Sustainability:  RIBA Plan of 
Work 2013 Guide and published 
Sustainable Construction in 2018.

IN BRIEF

Group says leaseholders should  
not pay for replacing cladding

The families of the victims of the Grenfell Tower 
GLVDVWHU�EHOLHYHV�WKH�ODFN�RI�½QDQFLDO�SURWHFWLRQ�
IRU�SHRSOH�OLYLQJ�LQ�¾DWV�EOLJKWHG�E\�XQVDIH�
cladding is ‘indefensible’ and that the new Fire 
6DIHW\�$FW�ZLOO�SHUSHWUDWH�D�́ JUDYH�LQMXVWLFHµ�

The government was able to push through the 
new legislation in the face of a large rebellion by 
Tory MPs, who supported an amendment to give 
IXUWKHU�½QDQFLDO�SURWHFWLRQ�WR�OHDVHKROGHUV�IDFLQJ�
KXJH�ELOOV�WR�UHPRYH�WKH�FODGGLQJ�
+RPH�6HFUHWDU\�3ULWL�3DWHO�VDLG�WKH�JRYHUQPHQW�

was paying for remedial work to ‘thousands of 
buildings around the country’, but the Grenfell 
FDPSDLJQHUV�VDLG�WKH���EQ�IXQG�ZDV�QRW�HQRXJK�

Patel said the act would ‘actually help to save 
lives by changing some of these awful regulations 
DQG�JXLGHOLQHV�WKDW�H[LVWHG�SUHYLRXVO\µ�

Ministers say a loan scheme will ensure costs 
are capped at £50 a month for safety works 
and that residents in the tallest tower blocks in 
England will not have to pay to have cladding 
UHPRYHG��+RZHYHU��WKH�*UHQIHOO�8QLWHG�JURXS�
said leaseholders should be protected from 

Grenfell families condemn 
‘grave injustice’ in Fire Safety Bill

all remediation costs because they were not 
responsible for the cladding and the government 
VKRXOG�UHFRXS�WKH�FRVW�IURP�WKH�GHYHORSHUV��7KH\�
said they were ‘deeply disappointed that ministers 
have broken their promises to leaseholders who 
KDYH�GRQH�DEVROXWHO\�QRWKLQJ�ZURQJµ�

Fire risk of Grenfell cladding 
systems well known
A cladding expert has told the Grenfell Tower Inquiry 
that manufacturers and contractors should have been 
less ‘complacent’ before the 2017 tragedy because of a 
QXPEHU�RI�ZLGHO\�UHSRUWHG�½UHV�LQ�RWKHU�FRXQWULHV�LQ�WKH�
years leading up to it.

Jonathan Sakula said the combustibility of building 
systems similar to that used at the west London tower 
block were well known. Sakula highlighted a number 
RI�½UHV�WKDW�ZHUH�SURSDJDWHG�E\�DOXPLQLXP�FRPSRVLWH�
material cladding with a polyethylene (PE) core. That 
VDPH�FRPELQDWLRQ�FDXVHG�WKH�½UH�WR�VSUHDG�DW�*UHQIHOO�
Tower, where 72 people were killed.

Sakula said: ‘I would have expected them to have 
taken more serious steps, saying “we are concerned 
about the use of PE cores on high buildings and would 
UHFRPPHQG�\RX�XVHG�½UH�UHVLVWDQW�PDWHULDOV³�µ
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Institute has developed many initiatives 
in the LEV industry since its inception

The Institute for Local Exhaust Ventilation 
Engineers (ILEVE) celebrates its 10-year 
anniversary this year, after being launched to 
the LEV industry in May 2011.

Ahead of this launch, the institute became 
a division of CIBSE in 2010, with Wally Gilder, 
James Wheeler, John Whitehead and Paul 
Ramsden among the driving forces.  

There have been a number of changes to 
the steering committee in that time, with 
Gilder handing over the chair to Jane Bastow, 
who then passed the baton to Dean Greer.  

Bastow instigated moves to work with 
other institutions, societies and industry 
bodies, and Greer has developed this 
further, working with a number of strategic 
partners to develop and support the 
institute’s core aim.

ILEVE was established to promote air 
quality in the workplace and to reduce 
ill health and death caused by airborne 
contamination and hazardous substances in 
the working environment.

It exists to recognise competence in 
the practical application of local exhaust 
ventilation, and to raise awareness of the 
importance of good air quality and ventilation 
in workplaces.

ILEVE is recognised and supported by 
the Health and Safety Executive (HSE) and 
has developed a number of initiatives in the 
LEV industry since its inception. The ILEVE 
Competency Card was introduced to show 
that corporate members are competent in 
RQH�RU�PRUH�RI�WKH�½YH�PRGXOHV�LQ�ZKLFK�WKH�
institute grades them.

With the HSE and other stakeholders, 
the institute also initiated the Industry 
and Regulatory Forum in LEV. From this, it 
developed the Competency Matrix, which is 
reviewed regularly to ensure that it complies 
with current regulations and guidance.

In addition, ILEVE – in conjunction with 
others in the industry – has developed LEV 
Commissioning and Thorough Examination 
and Test (TExT) report templates, with 
guidance on their use, supported by the HSE.

The Competency Matrix and the 
Commissioning and TExT templates are on 
the ILEVE website, and are free to use.

Institute members have been heavily 
involved in producing other guidance, 
too, such as A guide to good practice in 
local exhaust ventilation, TR40. They are 
also working with other societies and 
trade bodies in the industry, and on many 
HSE initiatives. 

‘We look forward to the next 10 years,’ the 
institute said.
O��For more details, visit cibse.org/ileve

ILEVE celebrates 10 years

10   June 2021   www.cibsejournal.com 

ILEVE chair 
Dean Greer

LEV conference
The LEV 2021 Extracting the Best 
Practices Conference, organised 
by the Institute of Local Exhaust 
Ventilation Engineers (ILEVE) and 
the British Occupational Hygiene 
Society (BOHS), was held virtually 
in April. Mary Cameron, from BOHS, 
welcomed 140 attendees, before 
Dean Greer, of ILEVE, and Alison 
Margary, of BOHS, gave updates on 
the institutes’ work in the past year.

Presentations were given by:
Q  Duncan Smith, of the Health and 

Safety Executive, on the decision-
making process for issuing 
a LEV-related improvement 
notice and the Enforcement 
Management Model

Q  Mark Allen, of Thompsons 
Solicitors, on the life of an 
occupation case, from the 
onset of symptoms, evidence 
gathering, litigation and the 
e!ect on the claimant

Q  CIBSE’s David Mitchell on 
exhaust stack design guidance, 
D1/H1 guidance and dispersion 
modelling requirements

Q  Carol Bladon and Claire Creed, 
from BOHS, on the working and 
requirements of CPD in the BOHS

Q  Dean Greer on the ILEVE 
Competency Card, the links to the 
BOHS Certificate of Control and 
the likely e!ects of the Grenfell 
tragedy on competence for all

Q  ILEVE’s Adrian Sims on 
proportional balancing of LEV 
Systems and what happens when 
you alter the system

Q  Dougie Collin, of SK-IHS, on behalf 
of Dr Jarand Hindenes, giving a 
doctor’s case study on welding 
fume and health surveillance.

The institute would like to thank 
Mary Cameron, Adrian Sims and the 
conference team for organising the 
event, as well as the presenters, 
sponsors and attendees. Slides will 
be available at cibse.org/ileve
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Pandemic is key symposium topic
The 2021 Technical Symposium – titled ‘Engineering the built environment for a new “normal”: 
delivering safe, healthy and versatile buildings’ – will take place virtually on 13-14 July.

Planned before the government’s roadmap for emerging from lockdown was released, this 
two-day online event features more than 60 peer-reviewed papers on a wide range of building 
performance-related topics. The response to the Covid-19 pandemic will be a key subject of 
discussion, with papers looking at: the use of ventilation to reduce exposure risk; the challenges 
of balancing ventilation and indoor air quality objectives with energy-demand reduction; and the 
likely impact of the pandemic on working practices and future requirements for building services.
6HYHUDO�SDSHUV�FRQVLGHU�WKH�DSSOLFDWLRQ�RI�,7�DQG�DUWL½FLDO�LQWHOOLJHQFH�WRROV�WR�EXLOGLQJ�

performance and air quality, and to modelling the performance of some building types. 
Distributed ledger technology continues to feature, too. Other papers look at what we can learn 
about the climate in our urban centres from the dramatic changes in work patterns during 2020, 
and the implications for dealing with heatwaves and overheating in schools and hospitals.

There will be a focus on how building simulation can help improve performance outcomes, 
and the use of building simulation tools to give insights into how buildings will behave. As we 
look to decarbonise heating, there are papers on the development of heat networks, and on 
future opportunities with low temperature and low carbon networks and the use of waste heat.

The provisional programme will be published in June, and there will be a mix of live sessions 
and pre-recorded presentations feeding into live discussion panels.
O�For more information and to register, visit cibse.org/symposium

CIBSE 
increases 
focus on 
apprentices

Energy e!ciency 
in commercial 
kitchens revision
A revised edition of TM50: Energy 
e!ciency in commercial kitchens is 
now available.

Commercial kitchens are 
significant water and energy 
users, and their carbon footprint 
can be considerable. This new 
edition of TM50 gives updated 
advice for designers, installers 
and operators on how to minimise 
the energy consumption of 
these facilities, thereby reducing 
emissions and operating costs. 
It has recommendations that can 
be applied to all commercial food-
service facilities, whatever the size. 

Copies can be downloaded at 
cibse.org/knowledge, with hard 
copies available for pre-order.

Sponsors required for 
member applications
Everyone applying for CIBSE 
membership must have a sponsor 
to provide support and guidance 
with the application process.

The sponsor will help check 
your application, ensuring it is 
accurate, complete and that you 
are applying for the appropriate 
level of membership. They must 
be confident that you meet the 
relevant criteria, so discussing 
your work and experience with 
them is essential. 

Sponsors cannot be family 
members and should be someone 
applicants have known for at least a 
year. They must be either: a member 
of CIBSE at the level you are 
applying for or higher; registered 
CEng with any Engineering 
Council-nominated institution; 
or professionally registered with 
the construction industry. Visit 
cibse.org/membership

Updated training 
programme
CIBSE’s 2021 training programme 
has been updated. It now includes 
the July-December schedule dates 
for live training, which is available 
to browse by building services topic 
area or in chronological order. 

The new brochure o"ers an 
exclusive discount for live training 
and online learning. It also features 
the popular annual Avoiding 
Overheating training on 7 July, and 
other training opportunities for 
individuals and corporate.

To download the brochure, visit 
cibse.org/training

IN BRIEF

Move recognises range of routes into 
industry and celebrates emerging talent 

Underlining its commitment to encourage a 
diverse cohort of young engineers, CIBSE has 
introduced new categories for apprentices 
for its Young Engineers Awards 2021.

An apprenticeship category was included 
IRU�WKH�½UVW�WLPH�LQ�������EXW�WKLV�\HDUµV�
awards include separate recognition 
for Apprentice of the Year – Technician 
(level 3-4) and Apprentice of the Year – 
Degree (level 5-7). The move supports 
CIBSE’s strategy to improve recognition of 
the range of routes into the industry and to 
celebrate emerging talent.

Megan Whitbread, an apprentice electrical 
engineer at Troup Bywaters + Anders, was 
WKH�½UVW�ZLQQHU�RI�WKH�&,%6(�$SSUHQWLFH�
of the Year award. In her entry video, she 
described building services engineering as 
an exceptional career where you ‘can make a 
difference in so many ways’. 

The award, together with the Graduate of 
the Year and Employer of the Year awards, 
forms part of the CIBSE Young Engineers 
Awards, which are open for entry. 

CIBSE President Kevin Kelly said: ‘The 
future of our profession lies in the hands of 

new recruits. Creating safe, healthy, carbon-
neutral and climate-supporting cities of 
tomorrow will only be possible if exceptional 
new talent is recognised and supported – and 
this talent will emerge from multiple routes 
and backgrounds that must be welcomed into 
an inclusive and diverse culture.’

With categories for small, medium and 
large companies, the Employer Award asks 
½UPV�WR�GHPRQVWUDWH�KRZ�WKH\�SXW�\RXQJ�
engineers at the centre of the business and 
invest in their career progression. The CIBSE 
ASHRAE Group Graduate Award challenges 
½QDOLVWV�WR�VKRZ�WKHLU�SUHVHQWDWLRQ�VNLOOV�LQ�
front of a panel of industry judges.

Any engineer who has graduated in a 
EXLOGLQJ�VHUYLFHV�UHODWHG�½HOG�LQ�WKH�SDVW�
two years, either at undergraduate or 
postgraduate level, is eligible to take part.

The CIBSE Young Engineers Awards 2021 – 
delivered in partnership with CIBSE Patrons 
and sponsored by Ideal Heating, ACV and 
Swegon – will take place online on 14 October. 
Entries must be received by 30 July 2021. 
Visit cibse.org/yea

$ERYH��0HJDQ�:KLWEUHDG�ZDV�WKH�½UVW�ZLQQHU�RI� 
WKH�&,%6(�$SSUHQWLFH�RI�WKH�<HDU�DZDUG�LQ�����
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FELLOWS
Antonutto-Foi, Giulio 
Andrea
London, United Kingdom

Chan, Ping Ki
Tsuen Wan, Hong Kong

Noel, Peter Raymond
Coulsdon, United Kingdom

Rashid, Atif
Glasgow, United Kingdom

Rowe, Andrew Richard
Felixstowe, United Kingdom

MEMBER
Ali, Mohammed Mobashir
Riyadh, Saudi Arabia

Chan, Ka Ho
Kowloon, Hong Kong

Chan, Shiu Hong
Tsing Yi, Hong Kong

Chan, Tin Shing
London, United Kingdom

Chan, Wai To
Hong Kong, Hong Kong

Chan, Yau Chung
North Point, Hong Kong

Chi Chuen, Cheung
Hong Kong, Hong Kong

Chow, Chung Chi
Lai Chi Kok, Hong Kong

Christopoulou, Patroula
London, United Kingdom

Corpuz, Angel
Al Khobar, Saudi Arabia

Crippa, Tommaso
London, United Kingdom

Cutajar, Abigail
Gudja, Malta

Ellis, Thomas Charles
Beckenham, United Kingdom

Georgitsi, Emmanouela
Brighton, United Kingdom

Hariharaputran, Vishwaraj
San Antonio, United States

Hunt, Josh
Okehampton, United 
Kingdom

Lam, Chi Yeung
NT, Hong Kong

Liu, Chung Ching Desmond
Hong Kong, Hong Kong

Man, Wing Hong
Yuen Long, Hong Kong

Perrone, Manuel
London, United Kingdom
Routledge, Marc
Nottingham, United Kingdom

Siu Kee Marcus, Ng
Hong Kong, Hong Kong

Wong, Ching Ling
Hong Kong, Hong Kong

Wong, Wai Chung
Spalding, United Kingdom

Yan, Hung Wai
Hong Kong, Hong Kong

ASSOCIATE 
Ward, Stephen
Brough, United Kingdom

LICENTIATE
Chadwick, David
Manfi eld, United Kingdom

Colcombe, Demi
Tonypandy, United Kingdom

Davie, Thomas
Romford, United Kingdom

Everitt, Shaun
Bolton, United Kingdom

Exton, Drew
Lincoln, United Kingdom

Fernandes, Michael
Hornchurch, United Kingdom

Gatchalian, Kenneth 
Lawrence
Singapore, Republic of 
Singapore

Georgiou, Konstantina
Cambridge, United Kingdom

Marner, Tom
Leeds, United Kingdom

McPhillips, Anthony Peter
Hu dd ersfi eld, United 
Kingdom

Morrison, Keith
Craigavon, United Kingdom

Naylor, Simon Thomas 
James
Leeds, United Kingdom

Ruggeri, Francesca
London, United Kingdom

Serek, Anthony Richard
Mount Hawthorn, Australia

Standerwick, Samuel
Bristol, United Kingdom

New members, fellows and associates

NEW

60%

TIME SAVING 
ON SITE

UP TO

• Save 60% time on-site! 
• Reduce site movements! 
• Build a simple and safe system! 
• Improve your environmental impact!

Watch the 3 minute animation 
with all the key points or visit our 
website for further information.

Pre-Assembled Stack Solutions

Please contact your regional technical sales manager for details 
Tel: 01952 262529  Email: technical.pam@saint-gobain.com

www.pamdrainage.co.uk
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PAM have launched a new pre-assembly service for 
the Ensign cast iron above ground drainage system. 
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President’s Prize 
open for entries
CIBSE Student members in their 
fi nal year of BSc, BEng or MEng 
study are invited to enter the CIBSE 
Undergraduate Award to be in with 
a chance of winning £500.

The award encourages students 
to develop their potential and aim 
for excellence. The panel will be 
looking for evidence of excellent 
understanding and knowledge 
of building services engineering, 
science and design, as well as 
originality and high-quality visual 
information, and are particularly 
keen to encourage applicants 
whose fi nal year projects share 
CIBSE’s interest in sustainability.

Entrants need to submit a 2,000-
word synopsis of their fi nal-year 
project and a completed application 
form. The winner will receive a £500 
cheque and trophy. Two runners-up 
will each receive £100. Entries must 
be submitted by 16 July. For full 
details and an application form visit
bit.ly/CJJun21Prize
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The Independent Review of Building 
Regulations and Fire Safety was 
published three years ago, just a 
month before the first anniversary 

of the Grenfell Tower tragedy. During 
the review, Dame Judith Hackitt heard 
‘almost unanimous concern surrounding 
the ineffective operation of the current 
rules around the creation, maintenance 
and handover of building and fire 
safety information’. 

Where available, ‘it is often incomplete 
or held in paper form and is not accessible 
to the people who need to see it’. She was 
quite clear that this lack of information 
poses many safety challenges. The 
‘golden thread’ of information is the 
recommended remedy. 

Chapter 8 of the report proposes a 
‘golden thread’ of information for all 
higher-risk buildings (HRBs), so that 
the ‘original design intent is preserved 
and changes managed through a formal 
review process.’ Dame Judith was clear 
that access to up-to-date information 
is essential for ‘effectively carrying 
out a fire risk assessment of a building 
and determining whether any action 
is required’.

The concept of the golden thread is 
the digital management of information 
throughout the life-cycle of a building. It 
underpins the new more stringent regime 
for higher-risk buildings, sometimes 
called buildings ‘in scope’. It consists of 
the information that allows someone to 
understand a building and the steps needed to keep both 
the building and those in and around it safe, both now 
and in future.

It provides the data and documents and describes the 
information management processes needed to identify, 
understand, manage and mitigate building safety risks so 
that catastrophic risks of fire and structural failure can be 
reduced and their consequences minimised. 

This process is to apply through the whole life-
cycle of the building, through design, construction, 
refurbishment and management, so the golden thread 
needs to be maintained and retained and available to all 
those with responsibility for the safety of the building.

This information should be stored, managed, 
maintained and retained as structured digital 
information. It is anticipated that government will 

provide guidance on the relevant digital 
standards for information management 
and exchange, taking full account of the 
emerging framework of standards, such as 
the BS EN ISO 19650 series, the guidance 
in the UK BIM Framework, and the work 
already under way in the housing sector 
to prepare for the new safety regime. 

The information needs to be accurate, 
reliable and secure, and accessible from a 
single source. It must be kept up to date 
and relevant to those using it, and retained 
securely. Above all, it should give residents 
confidence that the building they call 
home is being managed safely.

Responsibility for developing the 
golden thread policy rests with the 
Building Safety Programme in the 
Ministry of Housing, Communities 
and Local Government (MHCLG). It is 
working closely with the HSE, which 
will be home to the new Building Safety 
Regulator. The regulator will have wide-
ranging new powers and be responsible 
for implementing the golden thread policy 
once the bill becomes law next year. 

Heightened interest in the golden 
thread is prompted by the desire to 
understand what this drive for digital 
information management will require. 
Dame Judith is clear that industry 
must own the golden thread – ‘it is the 
responsibility of the [building operator] 
to initiate, hold and maintain this 
information’. With industry ownership 
comes duty: a duty to reform and 

to embrace digital information management and 
information exchange. 

And it is not just the Hackitt review; the government’s 
Construction Playbook puts the UK BIM Framework at the 
forefront of modern construction practice. The industry 
must learn to deliver comprehensive information about 
buildings, not just the buildings themselves. 

The golden thread supports wider changes in the 
regulatory regime intended to promote a culture of 
building safety. Legislation alone cannot embed reform. 
The greatest challenge is not defining the golden thread, 
but convincing a change-resistant industry that reform 
and a change of culture is not just possible, it is essential. 
As the fourth anniversary of Grenfell approaches, 
we must continue to do all we can to deliver that 
cultural change.  

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

Spinning the golden thread
With the Building Safety Bill due to be introduced into Parliament, one topic 
has been enthusiastically debated: the golden thread. Hywel Davies considers 
this fundamental component of the new regime

“The greatest 
challenge is not 
defining the 
golden thread, 
but convincing 
a change-
resistant 
industry that 
reform and 
a change of 
culture is 
essential”

POLICY  |  HYWEL DAVIES
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The guidance and discussion 
on how indoor ventilation can 
be used to minimise the risk 
of airborne transmission of 

the SARS-CoV-2 virus has focused on 
workplaces and schools. These spaces are, 
to some extent, controlled environments; 
for the most part, the occupants are 
known and know the building. Standards 
of behaviour are generally already set.

Now, public buildings, museums and 
galleries, are opening to the general public 
once again, with some, such as libraries, 
having been open since 12 April. 

Conditions in these spaces are different 
because control is restricted to how many 
people can be in the building at any one 
time, and does not extend to who those 
people are or how they behave. 

Many public buildings are run by 
teams used to dealing with these issues, 
and to having a level of responsibility for 
their visitors’ wellbeing, but – like us all – 
they are still learning what to do during 
a pandemic.

It seems an age ago, though it was 
only last summer, that museums began to emerge 
from the first lockdown, opening their doors to limited 
numbers of visitors. There was so much of which we 
were still unsure. 

Version 3 of the CIBSE Covid-19 Ventilation Guidance 
noted that: ‘Evidence continues to suggest that in poorly 
ventilated indoor spaces airborne aerosols are a possible 
transmission route and the precautionary advice 
remains valid.’ The precautionary advice was to ventilate 
spaces as much as reasonably possible with outdoor air. 
It is simple in theory, though not always in practice.

The question that many museums, and similar 
organisations, were facing then – and again now – was 
exactly how to follow that guidance. In a practical sense, 
there is only so much that can be done with any space 
– whether naturally or mechanically ventilated – to 
introduce as much outdoor air as possible.

In summer 2020, we worked with the V&A estate 
team to assess the existing ventilation provision for 
all spaces in the museum, using the CIBSE Covid-19 
Ventilation Guidance as the basis of the assessment. 
For each space, consideration was given to whether the 
existing ventilation provision:
Q Met the guidance
Q  Could be adjusted to meet the guidance
Q  Could not be reconfigured to meet the guidance and 

the system should be turned off.

Those spaces that were in the final 
category were subject to further 
workplace-based risk assessment in 
relation to whether they could be used at 
all or, where limited access was required, 
how they could be used safely. These 
were not spaces that would be accessed 
by the public.

But had it worked? The museum 
had followed the guidance and done 
all possible to maximise outdoor air 
supplies, but had it made its spaces Covid-
safe? We decided to monitor CO2 levels in 
every space, initially two to three times 
a week. We set a target level of 600ppm 
CO2 or less for all spaces that would be 
open to the public, and consistently met 
that target, in all public spaces, both 
before the museum reopened and when 
visitors returned.

It is not possible to say that 600ppm 
is a 100% Covid-safe guarantee, but it is, 
probably, as close as we can realistically 
get to outdoor air without being outdoors. 
The current CIBSE guidance notes that 
large volume spaces with low occupancy–  

a description that fits many museum spaces – should 
aim for 800ppm CO2. The critical point, having done 
everything to introduce as much outdoor air as possible, 
is to have some understanding of how ‘safe’ those 
spaces are.

The same should apply to schools. The vast majority 
will be naturally ventilated. There will be a huge range in 
the effectiveness of ventilation, and certainly plenty of 
poorly ventilated classrooms, but I doubt we really know 
how well or badly ventilated most schools are.

Monitoring CO2 levels, as a direct indication of air 
quality, is a simple way to measure how well ventilated 
a classroom is. Thought needs to be given to how this is 
done; not every classroom in every school needs to be 
monitored all the time. A standard, scientific approach 
to gathering data is important – as is an intelligent 
approach to analysing that data. Schools are full of 
people who, with a little guidance, would be able to 
undertake both, at relatively little cost. 

It may be that there is a fundamental problem with 
the ventilation of our schools, and that limitations on 
ventilation systems in some public buildings make 
effective outdoor provision almost impossible, but 
without more extensive measurement we cannot 
be sure. Understanding the issue makes finding a 
pragmatic, cost effective solution much more likely.
Q  Read about air quality sensors on page 38.

Q
ANDREW 

LERPINIERE
is director at Webb 

Yates Engineers

Measured steps
Monitoring of air quality is paramount to making sure public buildings are 
Covid-safe, says Webb Yates Engineers’ Andrew Lerpiniere

“The critical 
point is to 
have some 
understanding 
of how ‘safe’ 
spaces are”

VOICES  |  ANDREW LERPINIERE
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Meet the next generation 
Heat Interface Unit (HIU)
Our Greenstar HIU is part of a market-leading range of innovative energy-saving heating
and hot water solutions from Bosch.

Both our KE+ and E+ model’s are registered to the Building Engineering Services Association

(BESA) HIU test regime. This standard evaluates the performance within typical operating

conditions and is in line with newly released CIBSE CP1 2020 guidelines.

To discuss a heat network project or for guidance on a design, please contact us:

      03303 148 323 

      commercial.industrial@uk.bosch.com

      www.bosch-industrial.co.uk/hiu
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OPEN TO 
CHANGE

CURRICULUM VITAE

rofessor Kevin Kelly has 
taken on the Presidency 
of CIBSE during a time of 
profound change for the 
building services industry. In 
his inauguration speech last 

month, he described three external factors 
that were causing upheaval in the industry: 
the consequences of the Grenfell Tower fire, 
Covid-19 and climate change. 

Kelly described Covid-19 as a hammer 
blow that had thrown up health challenges 
for engineers that they have never faced 
before. At the same time, climate change 
was forcing engineers to take urgent action 
to deliver net-zero buildings, while also 
having to prepare for a ‘fundamental change 
in building safety’ brought about by the 
response to the Grenfell fire.

Kelly believes engineers want to change, 
but, to do so, he feels they must pay 
more attention to the way their buildings 
actually perform.

‘I’m not convinced that, the way people 
are building, they are doing things for the 
planet,’ he says. ‘The designs might be OK, 
but that performance gap exists after the 
building is occupied. What are we doing to 
close the gap?’

Kelly thinks engineers should be carrying 
out more research on their own buildings to 
understand the impact of their design and 
innovations on performance. 

‘There’s no such thing as a research 
laboratory if you’re a building services 
engineer,’ he says. ‘The lab is the building 
you have just created. You’ve got lots of data, 
which you can extract to see if the building 
performs as well as you expected.’

Describing himself as an academic 
and engineer, Kelly is keen to encourage 

P

collaboration between industry and 
universities. He says that engineers, short 
of time or resource to evaluate their 
buildings, could look to researchers in 
academia for help. 

‘When I talk to engineers, they ask, 
“how am I going to find time to evaluate 
performance?”; I tell them they have a  
data-rich environment and there are 
postgraduate students who don’t have 
enough data for research.’

Lifelong learning
Kelly says he is a lifelong learner. He 
completed his primary building services 
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To rise to the challenge of delivering safe and healthy net 
zero carbon buildings, the building services engineering 
industry must embrace diversity and become more 
inclusive, says new CIBSE President Kevin Kelly. He talks to 
Alex Smith about plans for his year in o!ce and how he’s 
already taken action to get more women on the CIBSE Board

INTERVIEW  |  KEVIN KELLY

A professor emeritus and research fellow, 
Technological University (TU) Dublin, 
Kelly remains active in PhD research 
supervision and in editing research for the 
online SDAR Journal.

Q�Career 
Began in 1970, as a 15-year-old apprentice 
electrician. In 1978, he started training as 
an electrical services engineer and, in 1983, 
entered Dublin Institute of Technology 
(DIT) to teach electrical apprentices. 
Led the development of electrical services 
engineering programmes at degree level 
in the mid-1990s, which allowed advanced 
entry for electrical apprentices.

Retired as head of school of 
multidisciplinary technologies and was 
previously head of department of electrical 
services engineering at DIT/TU Dublin.

Q�Education
First-class honours in building services 
engineering from Dublin University 
(Trinity College); MSc (education and 
management – Hons) from Dublin City 
University; doctoral degree in education 
IURP�8QLYHUVLW\�RI�6KHI½HOG��&RQIHUUHG�DV�
professor by DIT.

Q�CIBSE
Past chairman of CIBSE Ireland (2005-06); 
Past president SLL (2013-14); CIBSE Silver 
Medal awarded in 2015.

Lifelong learner Kevin 
Kelly is keen to provide 
‘ladders of opportunity’ for 
all within the industry
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engineering degree in his 30s, a Master’s 
in education and management in his 40s, a 
doctoral degree in education in his 50s, and 
he was conferred as professor in his 60s.

He admits he wasn’t ‘terribly good at 
school’, but says an electrical apprenticeship 
helped him close his education gap. In awe 
of his teachers, Kelly ended up emulating 
them and teaching on the course. He and 
other tutors were given the opportunity to 
complete an honours degree in building 

“If you’ve got a changing 
external environment, 
your company needs a 
wide range of people 
representing the full 
bandwith of society”

services engineering at the Technological 
University Dublin (TU Dublin) – formerly 
the Dublin Institute of Technology. After 
graduating , Kelly led the team that created 
the electrical services degree programme for 
school leavers and apprentices.

‘From a diversity point of view, it was good 
to provide an opportunity for people who 
may not have had their Leaving Certificate 
[the Irish equivalent of A Levels],’ he says. 

‘When I see apprentices coming through 
at CIBSE, I think it’s fantastic. It’s a brilliant 
way for young people, who may not be able 
to go to university, to earn and learn and 
enter the industry. 

‘I’m absolutely opposed to any glass 
ceilings and to those who say, “oh, well, 
they’re only apprentices. They can’t go all the 
way through.” I will fight tooth and nail to 
provide those ladders of opportunity and let 
them burst through.’

Strength through diversity
To meet the changes in the industry, Kelly 
believes companies and organisations have 
to be more agile – which, he says, means 
being more inclusive and employing a 
diverse workforce, to ensure there is a wide 
awareness of changes to the environment. 

‘If you’ve got a changing external 
environment, you need a wide a range of 
people in your company, representing the 
full bandwidth of who is in society,’ he says. 

He defines an inclusive organisation as 
being made up of people of different ages, 
genders, backgrounds, religions, sexual 
orientation, race, and physical abilities. 
‘It seeks to represent the society it is set in,’ 
says Kelly.

Kelly encourages companies to hire more 
women and minorities and to try over time to 
get balance at boardroom level too.

CIBSE Groups and Societies have an 
opportunity to be more representative of 
their members, and Kelly believes steering 
groups should be as diverse as their 
membership – and that chairs should be 
making sure successors are representative of 
different groups. 

‘The more diverse you are, the more likely 
you are to attract Members. I want this to be 
a big part of my presidential year. I will be 

Kelly believes apprenticeships are a 
good way for young people to earn 

and learn and enter the industry
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asking the BAME community what we can 
do to make CIBSE more inclusive.’

Kelly has a sense of how women 
experience the industry through his 
daughter, a finance director at a construction 
company. He tells how she took a male 
project manager (PM) along for a meeting 
with a male agent, and despite her being 
the decision-maker, the agent only spoke 
to the PM, even when his daughter was 
asking the questions. 

‘I asked her, “did it affect your decision?” 
She said, “not really, but if it was touch 
and go, and there was another company 
with the same offer, he wouldn’t have got 
the business ”.

‘It’s really stupid for people to be like this, 
but they don’t realise they’re doing it,’ says 
Kelly. ‘It’s subconscious bias.’

At TU Dublin, Kelly says there was 
training to overcome this  bias, which he 
underwent. ‘It makes you question yourself 
and increases self-awareness,’ he says. 

‘Training should be compulsory for every 
organisation, because subconscious bias 
is so prevalent, and people are unaware 

they are doing it. It’s up to all of us to 
question the way we treat people from 
different backgrounds.’

Kelly believes that the Covid-19 pandemic 
will leave a legacy of virtual working  that 
will help with diversity , because it is more 
inclusive and will particularly enable 
parents with young children to remain 
active in the profession. ‘Although people 
do want to meet in real life, and one  to  ones 
are easier, we need to retain virtual meetings  
– particularly for families. They’re an extra 
layer of inclusivity.’ 

On diversity, Kelly is leading by example. 
As CIBSE President, he has co-opted three 
women onto the CIBSE  Board to increase 
the ratio of women to men from 3:9 to 6:9.

‘I made it clear that I want to hear more 
female voices on the board,’ he says . ‘If 
everybody at the top level  is  male, there’s 
something seriously wrong – that doesn’t 
represent the society  they are serving.’

 Kelly is also keen for the CIBSE Board 
to be more representative of minorities. 
‘We still have a very white board. We have 
one representative from Hong Kong, but 
we really, really need more representation 
from BAME people.

It’s clear from his inauguration speech 
and our interview that Kelly intends to spend 
his year in office realising the goals laid out 
in his curriculum vitae : that there will be 
 increas ed opportunity for talented people  
– regardless of their background  – with no 
discrimination or snobbishness in any form. 

The co-opting of three women to the 
CIBSE Board is just Kelly’s first step 
towards creating a more balanced and 
representative Insitution.  CJ

“People do want to 
meet in real life, but we 
need to retain virtual 
meetings - particularly 
for families. They’re an 
extra layer of inclusivity”
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Responding to climate change while ensuring buildings are safe and 
KHDOWK\��DUH�VLJQL½�FDQW�FKDOOHQJHV�WKDW�QHHG�WR�EH�DGGUHVVHG�ZKHQ�
developing new building services courses and CIBSE CPD content, 
says Kevin Kelly.

‘Current courses need to evolve quite quickly, so engineers can develop new 
ZD\V�RI�SURYLGLQJ�HQHUJ\�HI½�FLHQW�EXLOGLQJV�DQG�V\VWHPV�WKDW�UHGXFH�HQHUJ\�
GHPDQG�DQG�FDUERQ�HPLVVLRQV��DQG�LQVSLUH�FRQ½�GHQFH�WKDW�EXLOGLQJV�DUH�
VDIH��VXVWDLQDEOH�DQG�KHDOWK\�WR�ZRUN�LQ��'LJLWDOLVDWLRQ�LV�NH\�WR�GHOLYHULQJ�
VRPH�RI�WKLV�
:H�PD\�DOVR�QHHG�QHZ�FRXUVHV�WKDW�IRFXV�PRUH�H[SOLFLWO\�RQ�WKHVH�

FKDOOHQJHV��°�SHUKDSV�DW�SRVW�JUDGXDWH�OHYHO��0HHWLQJ�WKH�FKDOOHQJHV�RI�
]HUR�FDUERQ�DQG�EXLOGLQJ�VDIHW\�ZLOO�EH�D�FRQVWDQW�WKHPH�IRU�WUDLQLQJ�DQG�
HGXFDWLRQ�SURYLGHUV�WKURXJKRXW�WKH�VXSSO\�FKDLQ�
,�ZRXOG�DOVR�OLNH�WR�VHH�LQFUHDVHG�FROODERUDWLRQ�EHWZHHQ�LQGXVWU\�DQG�

XQLYHUVLWLHV��DQG�LQFUHDVHG�QXPEHUV�RI�ZRUNLQJ�HQJLQHHUV�XQGHUWDNLQJ�
UHVHDUFK�GHJUHHV�
7KLV�ZRXOG�KHOS�FORVH�WKH�JDS�EHWZHHQ�UHVHDUFK�DQG�LQGXVWU\��DQG�

�HQDEOH�LQGXVWU\�WR�UHVSRQG�EHWWHU�WR�FKDOOHQJHV�DQG�WKHQ�HYDOXDWH�LQQRYDWLYH�
GHVLJQ�VROXWLRQV��
7KHUH�LV�DQ�RSSRUWXQLW\�IRU�&,%6(�WR�VWUHQJWKHQ�LWV�&3'�OHFWXUH�VFKHPH��

9LUWXDO�PHHWLQJV�KDYH�RSHQHG�QHZ�RSSRUWXQLWLHV�WR�VKDUH�FRQWHQW�DQG�LW�LV�
OLNHO\�WKDW��HYHQ�ZKHQ�ZH�EHJLQ�WR�PRYH�EDFN�WR�UHJLRQDO�PHHWLQJV��ZH�ZLOO�
KDYH�D�EOHQGHG�DSSURDFK�
,W�LV�LPSRUWDQW�WR�UHFRJQLVH�WKDW�WKH�EXLOGLQJ�VDIHW\�DJHQGD�ZLOO�PHDQ�

UDLVLQJ�VWDQGDUGV�RI�FRPSHWHQFH��&,%6(�ZLOO�QHHG�WR�FRQWLQXH�WR�GHYHORS�
LWV�&3'�FRXUVHV�DQG�FDUHHU��WUDLQLQJ�IXUWKHU��VR�WKDW�PLG�FDUHHU�HQJLQHHUV�
XSGDWH�WKHLU�NQRZOHGJH�LQ�UHVSRQVH�WR�LQGXVWU\�FKDQJH�µ

CIBSE President Kelly 
wants to foster more 

collaboration between 
academia and industry
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CIBSE AWARDS|  AMOREPACIFIC HQ

he brief was to create a landmark building 
with a distinct identity that was also an 
exemplar for low energy and sustainability, 
says Arup’s submission to the 2021 CIBSE 
Building Performance Awards, Project of the 
Year – Commercial/Industrical category. 

The consultant’s entry is for the building services 
design of the Seoul headquarters of South Korea’s largest 
cosmetics company, Amorepacific. Arup worked on 
the scheme with David Chipperfield Architects Berlin. 
T he design team has embraced the brief by making 
sustainability inherent to key design decisions, the most 
significant of which relate to the building’s form. In 
Seoul, the convention is for corporate headquarters to 
shout about their presence  by building tall. However, 
Amorepacific’s HQ has  been designed as a mid-rise, 
29-storey, 110m-tall cube, to maximise the use of passive 
systems for daylighting, shading and natural ventilation, to 
reduce energy demand and  enhance occupant comfort. 

To avoid the creation of deep-plan office floor plates, the 
building’s core has been exposed by punching an opening 
through the roof and down through the cube’s centre, to 
allow natural light and air to enter the heart of the building.

‘The proportions of the building have been carefully 
designed around a central atrium to maximise the 
effectiveness of natural ventilation and daylight on all 
floors,’ says Ant Marsh, building performance and systems 
engineer at Arup.

Additional horizontal openings have been punched 
through the elevations to the core, on the fifth, 11th and 
17th floors. These openings house landscaped gardens and 
terraces to provide recreational spaces for staff and visitors. 
Arup optimised the location of the openings to take into 
account the impact of the prevailing wind direction  and 
minimise wind deflections from the façades down onto the 
entrances below. 

A courtyard has been created at the base of the building’s 
open core, on what is actually the roof of the building’s 
double-height atrium. This courtyard incorporates a glazed 
floor to admit daylight into the atrium below. The floor is 
partially covered by a 70mm-deep reflecting pool, which 
 enhances the courtyard’s calming ambiance.

The effectiveness of the courtyard façade shading 
reduces the office peak load by 50% at upper levels and 
25% at lower levels, which reduces the required size of 
terminal units and chillers for climate control in offices.

The courtyard is intended to be the communal centre of 
the company workplace. Above it, the quadrangular office 

T
floor plates provide 80,000m2 of office space; below it, the ground-level 
atrium is open to visitors and the public on all sides. In addition to being 
the main arrival point, the atrium is  an event space for art installations, 
concerts, lectures and other cultural activities, including a museum, 
restaurants, retail spaces, and 450-seat auditorium.

Controlling solar gains
While the atrium is open to the streets, above it the building’s glazed 
façades are partially concealed behind a diaphanous covering of vertical 
brise soleil. The fins are needed because the building’s orientation at an 
angle of 45 ° from north means that two elevations face in a northerly 
direction, while glare and solar gains have to be carefully controlled on 
the south-west and south-east elevations.
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To reduce energy demand and enhance occupant comfort and wellbeing, passive 
systems for daylighting, shading and natural ventilation were maximised at the HQ 
of Seoul’s largest cosmetics company, Amorepacifi c, as Andy Pearson reports

A WINDOW 
ON TO SEOUL

7KH�FRXUW\DUG�LQFRUSRUDWHV�D�JOD]HG�¾�RRU�
to admit daylight into the atrium below
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series of tests to enable the behaviour of wind at the edges 
of the large façade openings, and the down-wash impact 
at entrances, to be predicted, while ensuring the structural 
robustness of the fins. As a result of the tests, the engineer 
introduced 3mm linear vertical protrusions to the fins to 
encourage vortex shedding. These linear strips help induce 
micro turbulence, which reduces deflection and vibration 
effects, while improving robustness.

Behind the brise soleil, the façade  is formed from triple-
glazed panels, with solar-reflective glass, to maximise 
daylight and views while retaining good thermal resistance 
to both heat gains and losses.

The brise soleil are separated from the glazed façades 
by perforated metal walkways at each floor level. As well 
as supporting the fins, the se provide horizontal shading 
and allow the outside of the windows to be cleaned . The 
walkways also provide access to the motorised ventilation 
louvres at the top and bottom of the windows that enable 
the office floor plates to be naturally ventilated. 

Ventilation
The external design conditions for Seoul are: 31.2°C 

CIBSE AWARDS  |  AMOREPACIFIC HQ

GROUND SOURCE HEAT PUMPS

7KH�$PRUHSDFL½�F�KHDGTXDUWHUV�LQFRUSRUDWHV�����EDFN½�OOHG�ERUHKROHV��
HDFK�FRQWDLQLQJ�D�SLSHZRUN�ORRS�WR�D�GHSWK�RI����P��:DUP�ZDWHU�LV�
FLUFXODWHG�WKURXJK�WKH�SLSHV��GLVVLSDWLQJ�KHDW�WR�WKH�FRRO��DSSUR[LPDWHO\�
���&��JURXQG�VXUURXQGLQJ�WKH�ERUHKROHV��$�VHW�RI�KHDW�SXPSV�ORFDWHG�
LQ�WKH�EDVHPHQW�SODQW�URRP�FRQYHUWV�WKLV�FRROLQJ�LQWR�FKLOOHG�ZDWHU�DW�D�
XVHIXO�WHPSHUDWXUH�WR�SURYLGH����N:�RI�VXSSOHPHQWDU\�FRROLQJ��
,Q�RUGHU�WR�RSHUDWH�HIIHFWLYHO\��WKH�KHDW�SXPS�KDV�WR�SURYLGH�DQ�

HTXLYDOHQW�OHYHO�RI�KHDWLQJ�LQ�WKH�ZLQWHU�PRQWKV��,I�WKH�KHDW�SXPS�ZDV�
XVHG�VROHO\�IRU�FRROLQJ�\HDU�URXQG��WKH�JURXQG�WHPSHUDWXUH�ZRXOG�VORZO\�
ULVH�XQWLO�LW�EHFDPH�LQHIIHFWLYH�DV�D�KHDW�VLQN��
8VLQJ�WKH�JURXQG�DV�D�KHDW�VRXUFH�WKURXJK�WKH�ZLQWHU�PRQWKV�

SUHYHQWV�WKLV�KHDW�EXLOG�XS�IURP�RFFXUULQJ��7KH�ORZHU�WHPSHUDWXUH�KRW�
ZDWHU�IURP�WKH�KHDW�SXPSV�LV�XVHG�WR�SURYLGH�XQGHU¾�RRU�KHDWLQJ�WR�WKH�
GD\�FDUH�QXUVHU\��DV�ZHOO�DV�KHDWLQJ�WR�IURVW�FRLOV�RQ�DLU�KDQGOLQJ�XQLWV��

The glazed façades are partially 
concealed behind vertical brise soleil

7KH�FRXUW\DUG�¾�RRU�LV�SDUWLDOO\�FRYHUHG�
E\�D���PP�GHHS�UH¾�HFWLQJ�SRRO

“The façade  is formed from 
triple-glazed panels, with solar-
refl ective glass, to maximise 
daylight and views while retaining 
thermal resistance to heat gains”

The distinctive metal curtain formed by the bespoke brise soleil 
solution has become a signature feature of the building.  It comprises 
1,150 aluminium fins in four sizes – 450mm, 350mm, 250mm and 
200mm deep. Although these fins appear to be uniform, they are 
 grouped in patterns that vary around the building in response to solar 
exposure. On the north-east and north-west elevations, where direct 
solar exposure is minimal during normal work hours, shallow fins are 
used to maximise the amount of natural light permeating the façade. 
Controlling solar gain and glare is more critical on the south-east and 
south-west façades, so deeper fins are used to  give enhanced solar 
shading and reduce cooling loads.

South Korea is subject to typhoons, so the brise soleil are designed 
to resist high wind loads. To optimise the fin design, Arup conducted a 
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drybulb/25.5°C wetbulb summer, and -11.3°C in winter. 
The opportunity for natural ventilation on the office floors 
during the swing seasons has been maximised by locating 
workstations next to the façade, with meeting rooms and 
auxiliary areas concentrated in the interior zones of floor 
plates. Motorised ventilation louvres at high and low level 
ventilate the perimeter spaces in spring and autumn, to 
reduce power demand from the air conditioning.

Underfloor mechanical displacement ventilation 
serves the central floor zone and provides mixed-mode 
ventilation to the perimeter. Displacement ventilation 
was chosen to provide flexibility in the layout for the floor 
plans and to facilitate a simple zoning control strategy 
between the perimeter zone (which can be isolated when 
the windows are open) and the central floor plate zone, 
which remains operational regardless of window position. 
‘During spring and autumn, conditions at the perimeter 
of the building can be maintained by natural ventilation, 
as can those in the areas of building facing the courtyard,’ 
explains Marsh. 

In line with LEED, office ventilation rates are 30% 
higher than ASHRAE 62.1 minimum requirements. The 
systems are designed to operate at full fresh air when 

external conditions allow. An interlock prevents operation of the 
mechanical ventilation system when the louvres are open.

Office temperatures are maintained by a combination of perimeter 
fan-coil units for the perimeter zones, and floor-standing air handling 
units for the central areas. Fresh air is delivered from central air 
handling units, located at roof level. Placing workstations next to 
windows also maximises the use of daylight and exploits views out; 98% 
of workspaces have a direct line of sight to the outside. 

A central chilled water system will provide cooling to meet the 
building requirements. Chilled water plant is installed in the basement, 
with water cooled chillers, primary and secondary pumps, and ancillary 
equipment located in a dedicated plant room. Cooling towers provide 
heat rejection for the chillers. 

The maximum cooling load for the site is about 10MW. Local codes 
limit the cooling that can be directly generated using dedicated chillers 
to 40% of the total building load. The chiller room will house four 
water-cooled centrifugal chillers. Two chillers provide chilled water 

“Placing workstations next to 
windows maximises the use of 
daylight and exploits views out”

TWIN ELEVATORS ARE A DOUBLE WIN

The central courtyard arrangement means the lift and stair cores have had 
WR�EH�SRVLWLRQHG�LQ�WKH�IRXU�FRUQHUV�RI�WKH�EXLOGLQJ��7KH�FRUHV�FRPSULVH�½YH�
SDVVHQJHU�OLIW�VKDIWV��DQG�RQH�VHUYLFH�DQG�½UH½JKWLQJ�OLIW��

Unusually, the scheme features two independent lift cars in each shaft, 
one on top of the other. Both cabins use the same guide rails and landing 
doors. According to Arup, this twin-lift arrangement, with hall control, 
gives ‘an increase in conveyance capacity and a reduction in waiting time, 
as well as a reduction in energy consumption’ when compared with a 
conventional double-deck lift. At the time, it was the largest application of 
its kind in the region.

The courtyard is intended to be the 
communal centre of the workplace
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directly to the primary chilled water system, while two chillers are 
linked to a bank of individual ice storage tanks located in the basement. 

During the night, the ice storage chillers will operate to generate ice 
in the storage tanks. During the day, the peak cooling load will then be 
met by a combination of the direct chillers (40%) with the ice storage 
chillers providing cooling directly to the building (30%) and the release 
of cooling energy that has been stored in the ice banks overnight (30%). 
Each of the three chilled water generation elements will be fed into a 
single primary header from which connections will be made to each 
core for distribution throughout the building. 

The primary source of heat for the building will be steam. Steam 
will be generated by four steam boilers. Steam will be used directly 
for heating coils and humidification within air handling units, and 
for domestic water heating. Steam will be used to generate low 
temperature hot water, which will be distributed within each core to 
provide heating as required at each level of the building. 

The building was awarded LEED Gold certification. This included a 
‘LEED innovation in design’ credit for the use of an ice-storage system. 
The system was introduced to increase the efficiency of the cooling 
system by producing and storing extra coolth at night. This is used to 
offset the cooling requirement the following day, to help to minimise 
the building’s peak electrical loads – which also helps to reduce capacity 
requirement on the local electricity grid.

In addition, to reduce demand for potable water and minimise 
wastewater generation, the building incorporates rainwater harvesting, 
greywater treatment and low-flow water fixtures. 

On the electrical systems, sub-metering is included on all electrical 
distribution points in the building. Dali lighting control, including 
daylight linking and occupancy sensing, were also used to reduce 
energy consumption, and the scheme has roof-mounted PV panels.

Performance data
In 2018, Amorepacific moved into its new headquarters. It undertook 
an occupant survey, focusing on the impact of the new facility on 
staff satisfaction and wellbeing. Impressively, the survey found that, 
after relocating to the new headquarters, 70% of employees felt the 
workplace environment had improved. 

Amorepacific also uses an online platform to solicit ongoing feedback 
from staff on the building’s internal environment. These comments 
are used to make adjustments and give feedback on user preference. 
After an initial period of operation, the company provided 12 months of 
detailed energy performance data, which formed the basis of an energy-
performance review after the building’s first full year in operation. 

Based on the review, Arup made a number of suggestions to optimise 
the building’s performance, including: 
�  Examine the operation of the natural ventilation system and whether 

greater energy savings could be realised
�  Examine the operation of the floors with the lowest energy 

consumption to determine whether there are lessons that can be 
applied to floors with a higher consumption 
�  Check the lighting loads on the floors to see whether more savings 

can be made by adjusting the automated lighting-control system 
�  Consider whether additional sub-metering of the main supply would 

allow a better understanding of the contribution of individual sub-
systems to overall energy consumption 
�  Examine the sub-metering of the renewable and low carbon systems 

(for example, PV and ice storage) to ascertain whether they are 
delivering peak operational benefit 
�  Examine the sub-metering of water to determine more detail on 

consumption patterns, and compare with Korean benchmark data to 
see where improvements can be made. 

The building performance data compared well with 
benchmarks for South Korean commercial buildings taken 
from a peer-reviewed academic study published in 2017. 
This study takes data from South Korean government 
statistics and derives a set of internationally comparable 
benchmark values for a range of building types. 

One of the key findings from the Arup study was that 
the building’s operational energy performance is, overall, 
50% below South Korean benchmarks for commercial 
buildings. The study also showed that the headquarters 
performs significantly better than the South Korean 
benchmarks across all categories of end-use energy 
consumption, with reductions of 62% for mains power, 
38% for lighting, 42% for small power and 52% for gas 
(for heating).

When the Amorepacific HQ building won Project 
of the Year – Commercial/Industrial category in this 
year’s CIBSE Building Performance Awards, the judges 
commended the scheme for ‘its contribution to the 
quality of life for the building’s occupants and visitors’. 
A worthy winner.  CJ

UTILITY CONSUMPTION

The overall utility use for the building was calculated and converted 
LQWR�LQGXVWU\�VWDQGDUG�HQHUJ\�XVH�LQWHQVLW\��(8,��½JXUHV��VR�WKDW�
WKH�EXLOGLQJ�FRXOG�EH�FRPSDUHG�DJDLQVW�RWKHU�RI½FH�EXLOGLQJV�

APHQ Total (kWh) EUI (kWh�m-2�y-1)

Electricity ����������� ���

APHQ Total (kWh) EUI (kWh�m-2�y-1)

Gas ���������� ��

Total m3 Water-use intensity  
(L�m-2�y-1)

Water �������� ���

Hot water ������ ���
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lients are the biggest factor in determining whether building services 
engineers can design net-zero buildings to tackle the climate and 
biodiversity emergency, a new survey has revealed. 

While client priorities are the biggest driver for net-zero buildings, 
the survey of signatories to the UK Building Services Engineers 
Declare also found that clients hindered change, with financial, time 

and resourcing constraints identified as the main challenges.
Of all the commitments laid out in the declaration, respondents said that the one 

concerning life-cycle costing, whole-life carbon modelling and post-occupancy 
evaluation was the hardest to achieve, with 32% saying it is currently impossible 
or hard to deliver. Encouragingly all respondents said their companies were able 
to raise awareness of the climate and biodiversity emergencies among clients, 
collaborators and supply chains.

The Building Services Engineers Declare Climate and Biodiversity Emergency 
was established in 2019 as a platform through which firms and organisations could 
affirm their intent to advocate and act on net-zero carbon pathways, and tackle 
the climate and biodiversity emergency.1 There are now more than 95 signatories, 
including small and large consultancies and institutions such as universities. See 
‘Engineers respond to the emergency’ in January 2021 CIBSE Journal. 

Signatories of the UK declaration were invited to participate in the survey to 
gather information on how organisations are approaching the declaration, and 
how their business are dealing with the climate and biodiversity emergency. The 
survey ran for four weeks between February and March 2021, and was sent to the 
individuals responsible for signing the declaration on behalf of their organisations. 
In total, 49 responded. 

On the whole, the responses were provided 
by directors, partners or owners of the 
organisations. Some key findings from the 
survey are outlined below: 

Meeting the commitments
Q  All respondents felt they were able to raise 

awareness of the climate and biodiversity 
emergencies among clients, collaborators 
and supply chains, with 63% feeling 
that they were completely able to do 
this and 37% mostly able to do this. This 
commitment received the highest number 
of positive responses. 

Q  32% of respondents found it hard to 
include life-cycle costing, whole-life carbon 
modelling and post-occupancy evaluation 
as part of the basic scope of work, making 
this the toughest commitment to meet 
overall. Nevertheless, 63% of respondents 
felt they were mostly able or completely 
able to deliver this service.

Q  Respondents were most uncertain about 
establishing climate and biodiversity 
mitigation principles as a key measure of 

24   June 2021   www.cibsejournal.com 

CLIENTS CRUCIAL 
TO DRIVE CHANGE
Many clients are driving change towards net-zero buildings, but finance and 
resource constraints are holding back others, according to a survey of 49 firms 
signed up to Building Services Engineers Declare. Hoare Lea’s Ashley Bateson 
and Andy Cane report the main findings

C

SURVEY |  CLIMATE EMERGENCY
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success, with 10% of respondents unsure of 
whether they were currently able to do this. 

Organisational change
Q  All respondents felt they were able to 

meet at least some of the declaration 
commitments before they became 
signatories, with 54% saying they were 
already able to meet most or all of them. 

Q  Around half of respondents thought that 
their organisation and approach to projects 
had been affected since becoming a 
signatory; however, the remaining half felt 
theirs had not. 

Q  Of those respondents making changes, 
client priorities were considered to be the 
biggest driver, followed by staff demanding 
change. Specific comments received also 
highlighted the moral obligation felt by 
organisations to do the right thing. 

Q  Conversely, client priorities were also 
considered to be the most significant 
challenge to implementing change. 
Financial, time and resourcing constraints 
were identified as key barriers.

Q  56% of respondents had assigned 
responsibility within their organisations 
for evaluating performance against the 
Declaration commitments, and 24% were 
planning to do this. However, 20% had 
not assigned responsibility, and were not 
planning to do so.  

Insights from signatories
Andy Cane, senior 
sustainability 
consultant, 
Hoare Lea
It’s encouraging that, 
even though a third 
of firms find it hard 
to include life-cycle 

costing, whole-life carbon modelling and post-
occupancy evaluation in their basic scope of 
work, two-thirds of firms are able to do this. 

For me, this shows a clear opportunity 
for the industry to pull together and share 
knowledge, so that we can learn from the 
strengths of others. Perhaps a key challenge 
will be to what extent we’re able to usefully 
share knowledge with competitors and 
I believe that the ‘declares’ movement 
provides a key way to enable this, by placing 
advocacy and knowledge sharing at the core 
of its purpose. 

It’s also clear that knowledge sharing 
needs to extend beyond the building services 
engineering industry to reach clients and 
developers, whose priorities can be both 
the biggest driver and biggest barrier to 
delivering sustainable developments.

Raising awareness of the climate and biodiversity 
emergencies, and the urgent need for action, among 

our clients, collaborators and supply chains

Establishing climate and biodiversity mitigation principles 
as a key measure of our industry’s success: demonstrated 

through awards, prizes and listings

Advocating for faster change in our industry towards 
regenerative design practices and a higher governmental 

funding priority to support this

Sharing knowledge and research to that 
end, on an open-source basis

Upgrading existing buildings for extended use as a more 
FDUERQ�HI½FLHQW�DOWHUQDWLYH�WR�GHPROLWLRQ�DQG�QHZ�EXLOG�

whenever there is a viable choice

Evaluating all new projects against the aspiration to 
contribute positively to mitigating climate breakdown, 

and encourage our clients to adopt this approach

Including life-cycle costing, whole-life carbon modelling 
and post-occupancy evaluation as part of the basic scope 
of work, to reduce embodied and operational resource use

Adopting more regenerative design principles in practice, 
with the aim of providing building services engineering 
design that achieves the standard of net-zero carbon

Collaborating with clients, architects, engineers and 
contractors to further reduce construction waste

Accelerating the shift to low energy and 
nearly net zero energy in all our work

Minimising wasteful use of resources in our 
building services engineering design, both in 

quantum and in detail

To what extent do you think your organisation is currently able to meet the  
UK Building Services Engineers Declare commitments?

Q�Not sure    Q�Hard to meet this commitment    Q�Mostly able to meet this commitment     

Q�Completely able to meet this commitment    Q�Impossible to meet this commitment

Figure 1: Survey responses – signatories were asked how well they felt they could 
achieve the commitments of the climate change and biodiversity declaration

Has responsibility been assigned 
to an individual or a working 

group in your organisation for 
evaluating and monitoring 

performance against achieving the 
declaration commitments?

How much do you feel your 
organisation was already meeting 

the declaration commitments 
before you became a signatory?

To what extent has becoming 
a Building Services Engineers 

Declare signatory affected 
your organisation and your 

approach to projects?

Figure 2: Survey responses – signatories were asked how signing the climate 
and biodiversity declaration had changed their operational practices

Yes, 56%
No, 20%

Not sure, 
0%

We are 
planning to do 

this, 24%

All declaration 
commitments, 

10%
Not meeting 
declaration 

commitments, 
0%

Most declaration 
commitments, 

44%

A few declaration 
commitments, 46%

No change at 
all, 15%

6LJQL½FDQWO\�
changed, 12%

Somewhat 
changed, 

39%

Hardly 
changed, 

34%

“Knowledge sharing needs to extend to reach 
clients and developers, whose priorities can be 
both the biggest driver and the biggest barrier 
to delivering sustainable developments”

SURVEY |  CLIMATE EMERGENCY
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Eleanor Hoey, senior engineer, Method Consulting
Hitting climate change head-on has always been something 
we need to do and, as a young engineer, I feel it’s a part 
of my duty to do so for my generation and to protect 
 future generations. 

There has always been resistance to change, and many 
of us can feel more comfortable sticking with how things 
have always been done. However, with correct knowledge 

and education we can collectively approach clients and colleagues with the tools to 
break down these barriers and make sustainable practices simple and natural. 

The initial response from the survey indicates that client constraints  are a huge 
challenge when implementing change. Making the declaration brings back into 
focus the climate emergency and reminds clients that they too play a role when it 
comes to sustainability. 

By creating a network where expertise and knowledge can be shared among  all 
levels within a practice, we, as engineers, can work with the client to break down 
constraints and resistance.   

Jonathan McMillan, associate, Hulley & Kirkwood
It was very encouraging to see the consensus in responses 
that change is being driven by engineers based on principle, 
and that there is a passion  – potentially from younger 
engineers  – to break away from the ‘business as usual 
approach’ and to apply new techniques to deliver innovative 
designs that will mitigate climate change. 

The individual responses suggest that evolving planning 
and regulatory policy have helped to promote climate-neutral design, but the 

responses also highlight that the parallel 
rollback of incentive schemes – such as the 
RHI, FIT and ECA (to name a but a few) – 
have presented financial constraints  that have 
hindered change.

Marian Ferguson, 
founding director 
of Energylab 
Consulting
It is encouraging 
to see from the 
survey that there is 
an appetite in our 

industry to collaborate and knowledge share 
through the forum of Building Services 
Engineers Declare. Whil e there is obviously 
commercial confidentiality to consider, 
building services engineers can see the 
benefit of working together and sharing 
experiences to help with the challenges that 
the climate emergency poses. Good to see 
that there is senior buy-in, too.  CJ

Q��ASHLEY BATESON is a partner and ANDY CANE
a senior sustainability consultant at Hoare Lea

References:
1   www.buildingservicesengineersdeclare.com 

26   June 2021   www.cibsejournal.com 

SURVEY |  CLIMATE EMERGENCY

CIBSE June 21 pp24-26 Building services declare.indd   26CIBSE June 21 pp24-26 Building services declare.indd   26 21/05/2021   15:4921/05/2021   15:49



www.cibsejournal.com  June 2021   27Visit elco.co.uk

R32
REFRIGERANT

ECO mode
Delivers maximum 
energy savings and 
flexible programming, 
while maintaining 
comfort levels.

Reversible
Provides highly efficient 
heating and cooling all 
year round.

Quiet operation
Forget about noise 
levels with a high quality 
insulated construction 
and anti-vibration kits 
supplied as standard.

Hybrid solutions
Combine with ELCO’s 
highly efficient 
condensing gas boilers 
for hybrid heating and 
hot water systems.

R32 refrigerant
Reduces global 
warming potential 
(GWP) by 70% and 
maximise efficiencies.

Inverter 
Technology
Maximises seasonal 
efficiencies and user 
comfort while reducing 
sound levels.

+

Discover the NEW
AEROTOP® M & L 
Commercial Air Source 
Heat Pumps

INNOVATION MEETS 
SUSTAINABILITY

p27.CIBSEMagJune21.indd   27p27.CIBSEMagJune21.indd   27 17/05/2021   13:3417/05/2021   13:34



28   June 2021   www.cibsejournal.com 

Make sense of air
if you don’t measure it you can’t improve it

CO2, Temperature & Relative Humidity sensors for BMS integration and compliance

CO2 elements for customer PCB mounting

Battery operated, wireless, rapidly deployed, data gathering, Carbon Dioxide and PM sensors

Duomo (UK) are the UK and Ireland distribution partner for 
Senseair  -  makers of world leading NDIR CO2 sensors. 

t: 01905 797989 | e: sales@duomo.co.uk | w: duomo.co.uk

Aranet 4

Sunrise

eSense

K30

aSense

S8

tSense

LP8

tSense EFA

Explora user dashboard Explora CO2

Advert_Mike.indd   1 17/05/2021   09:22:45p28.CIBSEMagJune21.indd   28p28.CIBSEMagJune21.indd   28 17/05/2021   13:3517/05/2021   13:35



J u n e  2 0 2 1 || w w w . c i b s e j o u r n a l . c o m || S p o n s o r e d  b y

JOURNAL
HEALTH AND WELLBEING SPECIAL

CIBSE

Manufacturer
of the Year 2018LUX

SAFE SPACE
The factors that determine the indoor airborne transmission of Covid-19

CUNDALL ON PUTTING A 
VALUE ON WELLBEING
MAKING SENSE OF AIR 

QUALITY SENSORS

CIBSE June 21 pp29 Cover Supp.indd   29CIBSE June 21 pp29 Cover Supp.indd   29 21/05/2021   15:5021/05/2021   15:50



30   June 2021   www.cibsejournal.com 

© Automated Logic 2021

p30.CIBSEMagJune21.indd   30p30.CIBSEMagJune21.indd   30 17/05/2021   13:3717/05/2021   13:37



Editorial
Editor: Alex Smith

Tel: 01223 378034
Email: asmith@cibsejournal.com

Deputy editor: Liza Young
Tel: 01223 378048

Email: lyoung@cibsejournal.com

Technical editor: Tim Dwyer

Designer: James Baldwin

CIBSE Journal is written and produced by CPL 
(Cambridge Publishers Ltd) Tel: +44 (0)1223 

378000. 
www.cpl.co.uk

1 Cambridge Technopark, Newmarket Road, 
Cambridge CB5 8PB.

Editorial copy deadline: First day of the month 
preceding the publication month

The opinions expressed in editorial 
material do not necessarily 

represent the views of the 
Chartered Institution of Building 

Services Engineers (CIBSE). Unless 
VSHFL½�FDOO\�VWDWHG��JRRGV�RU�

services mentioned in editorial or 
advertisements are not formally 

HQGRUVHG�E\�&,%6(��ZKLFK�GRHV�QRW�
guarantee or endorse or accept 

any liability for any goods and/or 
services featured in this publication.

We remind all readers that it is 
their responsibility to verify 

advertisers’ products claims.

Advertisement sales
Display and sponsorship Jim Folley

jim.folley@redactive.co.uk

Tel: +44 (0) 20 7324 2786

Products & services Jonathan 
Adebayo

jonathan.adebayo@redactive.co.uk

Tel: +44 (0) 20 7880 6217
Recruitment advertising

cibsejournaljobs@redactive.co.uk

Tel: +44 (0) 20 7880 6215
Advertising production Jane 

Easterman
jane.easterman@redactive.co.uk

Tel: +44 (0) 20 7880 6248

www.cibsejournal.com  June 2021   31

EDITORIAL

Quality time
According to a new study, a paradigm shift 
in how buildings are ventilated is needed, 
on the scale of the reforms that followed 
the health crisis caused by contaminated 
water in 1800s Britain.

The study’s authors want governments 
to recognise that infections can be 
prevented by improving ventilation 
systems. They are calling on the World 
Health Organization to cover airborne 
pathogens in its indoor air quality 

guidelines, and for building ventilation standards to include higher 
DLU¾�RZ��½�OWUDWLRQ�DQG�GLVLQIHFWLRQ�UDWHV��DV�ZHOO�DV�PRQLWRUV��0RUH�
research is also needed on airborne transmission and, on page 42, 
members of CIBSE’s Natural Ventilation Group look at the factors 
that determine how long a virus is viable indoors.

 To help make a business case for investing in workplace 
design, Cundall has created a productivity-mapping toolkit, 
ZKLFK��VKRZV�KRZ�RI½�FHV�FDQ�LQFUHDVH�HPSOR\HHVµ�ZHOOEHLQJ�DQG�
productivity , and save on operating costs (page 34). Of course, 
DQ\�GHVLJQ�LQWHUYHQWLRQV��QHHG�SURSHUO\�VSHFL½�HG�PRQLWRUV�WR�
ensure  measurements remain accurate over time (page 38).

Q Liza Young, deputy editor of CIBSE Journal

There is no denying the 
Covid-19 pandemic has 
SURPSWHG�UH¾�HFWLRQ�DQG�
changes in the behaviour 
RI�RI½�FH�EDVHG�ZRUNHUV��
While employees’ working 
habits have changed, the 
latest research shows 
that many are still feeling 
optimistic about returning 
to work. 

Some businesses will reduce their physical 
presence; many of Britain’s biggest employers 
KDYH�SXEOLFO\�FRQ½�UPHG�WKHLU�LQWHQWLRQ�WR�
embrace hybrid working models. What is 
certain, however, is that companies retaining 
WKHLU�RI½�FHV�ZLOO�EH�NHHQ�WR�FUHDWH�VSDFHV�WKDW�DUH�
safe, as they seek to encourage people back into 
the workplace.  
0RUH�WKDQ�HYHU��HPSOR\HUV�DQG�VWDII��DUH�

 realising the value of workplaces that focus on 
creating a positive environment. So, it’s arguable 
that there has never been a better time to review 
core building systems. 

Thinking positively

CONTENTS

34  The business case 
for wellbeing

Cundall’s productivity-
mapping toolkit

38  Making sense 
of sensors

Specifying accurate air-quality 
monitoring devices

42  Covid-19: 
why space 

volume matters
The factors determining the 

airborne transmission of 
Covid-19 in indoor spaces

47  CPD
$SSO\LQJ�VSHFL½�F�IDQ�SRZHU�
IRU�HI½�FLHQW�YHQWLODWLRQ�DQG�

air conditioning systems

Lighting is critical to providing a safe and 
productive working environment, and it is 
intrinsically supportive of employee wellbeing. 
Those who invest in the latest technology can be 
buoyed by the realisation that they are creating a 
healthier environment that can boost alertness, 
productivity and comfort.

Now is the time to think carefully about how 
RI½�FHV�FDQ�EH�XVHG�EHVW�ZKHQ�OLIH�EHJLQV�WR�
return to normal. Incorporating technologies 
that will support more varied and unpredictable 
occupancy patterns is the only way to go – and, 
in this regard, integrated LED lighting and control 
systems represent a straightforward  win-win  for 
employers and employees alike.

Q tamlite.co.uk/wellbeing

Supplement
www.cibsejournal.com

#Build2Perform
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Times have changed.
Time for a change?
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H
ow do you make a business case for investing in workplace design to 
increase wellbeing  to boost productivity? The winner of this year’s 
CIBSE Building Performance Awards Product or Innovation of the 
Year – Wellbeing was developed to address exactly this. 

Multi disciplinary engineering consultancy Cundall has created 
a productivity mapping toolkit , which  demonstrates how investing 

in workplace design   can increase wellbeing and productivity and, ultimately, save 
on  operating costs. It is estimated that 90% of business costs are associated 
with staff, so every small percentage improvement in productivity can equate 
WR�VLJQL½�FDQW�VDYLQJV�IRU�EXVLQHVVHV�°�D�VXP�WKDW�FRXOG�DGG�XS�WR�KXQGUHGV�RI�
thousands , or even millions , of pounds, depending on the size of the organisation.  

In developing its toolkit, Cundall explored a growing body of research (see 
panel, ‘Sources for Cundall’s wellbeing and productivity research’) that suggests 
ZRUNSODFH�HQYLURQPHQWV�VLJQL½�FDQWO\�DIIHFW�SURGXFWLYLW\�DQG�RI½�FH�ZHOOEHLQJ��
Studies from Harvard and Oxford Brookes universities, for example, estimate a 
20% impact on productivity based on a range of environmental factors. Quantifying 
and calculating the impact of such environmental changes is at the toolkit’s core.

Productivity boost
 The toolkit was praised by the awards judges for the ‘effective way it demonstrates 
to clients the impact of wellbeing’. Cundall’s productivity mapping tool, which 

 Winner of the 2021 CIBSE Building Performance Awards 
Product  or Innovation of the Year – Wellbeing is a timely 
productivity mapping toolkit from Cundall that helps make 
the business case for interventions in workplaces to improve 
wellbeing. Phil Lattimore reports

TXDQWL½�HV�HOHPHQWV�RI�WKH�LQGRRU�
environmental quality (IEQ) – such as 
temperature, CO2 levels and daylight  – can 
be used to measure and optimise employee 
productivity in existing workplaces, as well as 
in the design stage of new buildings. 

The company  used the latest academic 
and industry research to produce a bespoke 
parametric modelling tool that  shows 
where occupant performance metrics are 
linked with the environmental parameters 
of thermal comfort, CO2 and daylighting at 
HDFK�GHVN�SRVLWLRQ�DFURVV�D�¾�RRU�SODWH�RQ�DQ�
hourly basis. The tool can identify areas in 
a building where the IEQ is likely to reduce 
levels of occupant productivity. It can then 
EH�XVHG�WR�RSWLPLVH�DUFKLWHFWXUDO�WHVW�½�WV�RI�
options to improve productivity . 

 Cundall says the toolkit can predict the 
loss of productivity at any workstation and 
DVVHVV�WKH�EHQH½�W�RI�UHPHGLDO�PHDVXUHV��,W�
can also aggregate the loss of productivity, 
which, when combined with an organisation’s 
revenue or the salary  of the occupier, can  give 
DQ�DVVHVVPHQW�RI�WKH�½�QDQFLDO�LPSDFW�IRU�
a range of measures. When linked with the 
capital costs, it can be used to demonstrate 
WKH�½�QDQFLDO�UHWXUQ�RQ�LQYHVWPHQW�DQG�
payback of each proposed intervention.

The business 
case for 
wellbeing
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Demonstration
The drive for healthier workplaces 
predate s the Covid-19 pandemic .  Increased 
understanding of the link between 
healthy environments and productivity 
was developing alongside advances in 
environmental simulation and monitoring 
tools  that enable  engineers to assess IEQ 
at design stage and once buildings are 
occupied.  While improved monitoring and 
research may have spotlighted the link, 
KRZHYHU��&XQGDOO�UHFRJQLVHG�WKH�GLI½�FXOW\�
LQ�GHPRQVWUDWLQJ�WKLV�LQ�½�QDQFLDO�WHUPV�WR�
occupiers and investors. 

Simon Wyatt is the sustainability partner 
at Cundall, responsible for the delivery of 
WKH�½�UPµV�KHDOWK�DQG�ZHOOEHLQJ�RIIHULQJ��+H�
explains: ‘We started on a journey into health 
and wellbeing around six years ago, when 
we applied the Well Building Standard to 
RXU�RI½�FH�½�W�RXW�LQ�/RQGRQ�°�ZH�ZHUH�WKH�
½�UVW�SHRSOH�LQ�(XURSH�WR�DFKLHYH�FHUWL½�FDWLRQ�
using that standard. Off the back of that, we 
started to do quite a lot of work in health and 
wellbeing . As engineers, we got interested in 
WKH�GHWDLOV��WKH�PHDVXUHPHQW�DQG�YHUL½�FDWLRQ�
VLGH�°�WKH�IDFW�WKDW�LW�ZDV�EDVHG�RQ�DFWXDO�
performance rather than design performance; 
DFWXDOO\�DFKLHYLQJ�PHDVXUHG�UHVXOWV�µ�

“Improving productivity by even 1% or 2% 
can indicate signifi cant savings – which can 
be measured in hundreds of thousands of 
pounds , with a payback of months or weeks ”

 After several presentations by Cundall on this subject at conferences and in 
CPDs, one question kept coming up: how much does it cost, and what is the 
business case associated with designing for wellbeing? This prompted the team 
to look at a review process that would enable them to demonstrate return on 
investment to a client, in a similar way they would for energy-saving assessments.
$́W�WKH�WLPH��RUJDQLVDWLRQV�VXFK�DV�WKH�%ULWLVK�&RXQFLO�IRU�2I½�FHV��ZHUH�SXWWLQJ�

RXW�UHSRUWV�DQG�VWXGLHV�LQWR�WKH�HIIHFWV�RI�RFFXSDQW�ZHOOEHLQJ�RQ�SURGXFWLYLW\�µ�VD\V�
:\DWW��´6R��ZH��FDUULHG�RXW�D�UHYLHZ�RI�WKH�DFDGHPLF�OLWHUDWXUH�DURXQG�LW�µ

Cundall  explored a plethora of studies linking wellbeing and IEQ. ‘ We were 
FRQ½�GHQW�ZH�FRXOG�DFFXUDWHO\�DVVHVV�,(4���ZKHWKHU�PRQLWRULQJ�LW�LQ�H[LVWLQJ�
EXLOGLQJV�RU�XVLQJ�HQYLURQPHQWDO�VLPXODWLRQ�WRROV�WR�SUHGLFW�LW�IRU�QHZ�EXLOGLQJV�µ�
:\DWW�VD\V��´:H�XVH�,(4�SDUDPHWHUV�°�VXFK�DV�WHPSHUDWXUH��UHODWLYH�KXPLGLW\��DQG�
OLJKW�OHYHOV��°�ZKLFK�FDQ��EH�PRQLWRUHG�DQG�PHDVXUHG�RQ�D�PLQXWH�E\�PLQXWH�EDVLV��

‘For new buildings, we use standard industry simulation tools, such as Radiance 
for daylighting, and IES, TAS and EnergyPlus for thermal comfort and thermal 
parameters, and we use sensors to sample CO2 concentrations and air quality. 
We then process the IEQ data using the bespoke parametric tool we developed, 
DQG�FRQYHUW�WKDW�LQWR�VWDWLVWLFDO�DYHUDJH�SURGXFWLYLW\�JDLQ�µ
/LYH�IHHGEDFN�ORRSV�FDQ�DOVR��JLYH�RFFXSDQWV��WKH�LQIRUPDWLRQ�WR�LPSURYH�WKHLU�

HQYLURQPHQWV��DQG�KHOS�ZLWK�½�QH�WXQLQJ��D�EXLOGLQJ�SRVW�RFFXSDQF\��7KH�WRRONLW�
could also be used for organisations selecting potential buildings to lease, as part of 
D�GXH�GLOLJHQFH�SURFHVV��WR�HVWLPDWH�WKH�OLNHO\�LPSDFW�WKH�¾�RRU�SODWH�RI�D�SDUWLFXODU�
building will have on employee performance and productivity. 

Marginal gains
&XQGDOOµV�OLWHUDWXUH�UHYLHZ�WRRN�LQ�PRUH�WKDQ�����DFDGHPLF�SDSHUV�DQG�RWKHU�
research, with the team honing them down to around 16  (see  texts in panel), and 
drawing on particular ones to combine and consolidate the relationship between 
,(4�DQG�SURGXFWLYLW\�IRU�LWV�PRGHO���:KLOH�VWXGLHV�IURP�+DUYDUG�DQG�2[IRUG�
%URRNHV�XQLYHUVLWLHV�KDYH�LQGLFDWHG�DQ�LPSDFW�RI�XS�WR�����RQ�SURGXFWLYLW\�IURP�
environmental factors, Wyatt says Cundall was more cautious in attributing such 
ODUJH�SRWHQWLDO�LPSDFWV�ZKHQ�UH½�QLQJ�LWV�WRRONLW��
´6RPH�DFDGHPLFV�DQG�LQGXVWU\�½�JXUHV�DUH��VFHSWLFDO�DERXW�FODLPV�OLQNLQJ�

IEQ, wellbeing and productivity, especially when it comes to CO2 levels, and 
we were  circumspect about some of the more headline-grabbing claims about 

&XQGDOOµV�%LUPLQJKDP�RI½�FH��
7KH�SURGXFWLYLW\�PDSSLQJ�WRRO�
FDQ�EH�XVHG�WR�PHDVXUH�DQG�

RSWLPLVH�SURGXFWLYLW\

7KH�WRRONLW�FDQ�SUHGLFW�SURGXFWLYLW\�ORVV�DW�D�ZRUNVWDWLRQ�DQG�DVVHVV�UHPHGLDO�PHDVXUHV�EHQH½�WV
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improvements to cognitive performance,’ 
Wyatt says. ‘The toolkit was developed by 
me and Ed Wealand – head of the CIBSE Air 
Quality Group – and we had data scientists 
and data engineers building the tool, going 
through the studies and making the links.’

The tool takes a conservative approach to 
estimating potential wellbeing productivity 
gains from improving environmental factors, 
says Wyatt. ‘We’re only estimating very 
marginal gains for all these things, but these 
DUH�VLJQL½FDQW�EHFDXVH�ZHµUH�WDONLQJ�DERXW�
the productivity of people – and, for most 
organisations, that’s 90% of their costs. 
Improving productivity by even 1% or 2% 
FDQ�LQGLFDWH�VLJQL½FDQW�VDYLQJV��ZKLFK�FDQ�
be measured in hundreds of thousands of 
pounds, with a payback of months, or even 
weeks. So, you don’t need a 20% forecast 
saving to make a compelling business case.’

Cundall is looking to enhance the toolkit, 
when possible, by incorporating the impacts 
of acoustic treatment, HVAC system types, 
and the effectiveness of air distribution and 
internal pollutants. 

Model workers
Measuring and modelling environmental 
factors in a building is within the technical 
capability of engineers, but productivity 
is more challenging. ‘If you go into an 
organisation and try to measure an 
individual’s productivity based on the space, 
you’ll never get it, because productivity is 
affected by many variables. It’s impossible to 
isolate the critical factor,’ Wyatt says.

‘We did some CO2 cognitive performance 
WHVWLQJ�LQ�RXU�RI½FHV��IRU�H[DPSOH��E\�
changing ventilation rates, but we couldn’t 
get consistent results because, obviously, 
there were intangibles such as how people 
were feeling that day, their emotional state, 
whether they were feeling stressed. 

‘But the academic studies we looked at are 
done on such a large group that they are able 
to establish statistical averages. So, all of the 
tools and the assessments we’re doing aren’t 
ORRNLQJ�DW�VSHFL½F�LQGLYLGXDOV�°�VWDWLVWLFDOO\��
that space is realigned or interventions are 
made to deliver a better result. The person 
sitting at that workspace is statistically 
more likely to be slightly more productive 
by removing some of the frictional negative 
H[SHULHQFHV�WKH\�IHHO�µ

The most effective deployment of the tool 
so far has been in live environments, Wyatt 
adds, where quantitative monitoring over 
time, using sensors, has been combined 
with qualitative studies, such as building 
use studies and occupancy surveys. Getting 
feedback from occupants on how the building 

�  &RQWURO�RI�WHPSHUDWXUH�IRU�KHDOWK�DQG�SURGXFWLYLW\�LQ�RI½FHV, Seppanen O, Fisk W J and 
Faulkner D (2004)
�  7KH�GHVLJQ�RI�WKH�ZRUNSODFH�DV�D�VWUDWHJ\�IRU�SURGXFWLYLW\�HQKDQFHPHQW, Roelofsen P (2001)
�  ,V�&22�DQ�LQGRRU�SROOXWDQW"�'LUHFW�HIIHFWV�RI�ORZ�WR�PRGHUDWH�&22�FRQFHQWUDWLRQV�RQ�KXPDQ�GHFLVLRQ�
PDNLQJ�SHUIRUPDQFH, Satish U et al (2016)
�  'D\OLJKWLQJ�ELDV�DQG�ELRSKLOLD��TXDQWLI\LQJ�WKH�LPSDFW�RI�GD\OLJKWLQJ�RQ�RFFXSDQWV�KHDOWK,  

Elzeyadi I M K (2011).
�  2SWLPDO�WKHUPDO�HQYLURQPHQW�LPSURYHV�SHUIRUPDQFH�RI�RI½FH�ZRUN, Lan L, Wargocki P and  

Zhiwei L (2012).
�  $VVRFLDWLRQV�RI�FRJQLWLYH�IXQFWLRQ�VFRUHV�ZLWK�FDUERQ�GLR[LGH��YHQWLODWLRQ��DQG�YRODWLOH�RUJDQLF�FRPSRXQG�
H[SRVXUHV�LQ�RI½FH�ZRUNHUV��D�FRQWUROOHG�H[SRVXUH�VWXG\�RI�JUHHQ�DQG�FRQYHQWLRQDO�RI½FH�HQYLURQPHQWV, 
Allen J G, MacNaughton P, Satish U, Santanam S, Vallarino J and Spengler J D (2016)
�  )UHVKQHVV��YHQWLODWLRQ�DQG�WHPSHUDWXUH�LQ�RI½FHV, Clements-Croome D J (1996)
�  7KH�HIIHFW�RI�SHUFHLYHG�LQGRRU�DLU�TXDOLW\�RQ�SURGXFWLYLW\�ORVV, Kosonen R and Tan F (2004)
�  :LQGRZV�DQG�RI½FHV��D�VWXG\�RI�RI½FH�ZRUNHU�SHUIRUPDQFH�DQG�WKH�LQGRRU�HQYLURQPHQW, California 

Energy Commission (2003)
�  3HUIRUPDQFH�ORVV�LQ�RSHQ�SODQ�RI½FHV�GXH�WR�QRLVH�E\�VSHHFK, Roelofsen P (2008).

environment affects their perception of wellbeing and productivity can inform interventions, and 
KHOS�EXLOG�D�EXVLQHVV�FDVH�IRU�PRGL½FDWLRQV�LQ�DUHDV�VXFK�DV�YHQWLODWLRQ�DQG�OLJKWLQJ��

Although objective improvements in IEQ have correlated to greater feelings of wellbeing 
in survey participants, Wyatt accepts that part of the perception of occupants that their 
productivity has improved may be down to other factors – including a ‘placebo effect’. Simply 
being seen to take action can boost feelings of wellbeing. ‘Studies indicate that, if people feel 
they are being listened to, their feeling of wellbeing increases and, generally, their productivity is 
H[SHFWHG�WR�ULVH��:H�KDYH�VHHQ�VXFK�UHVSRQVHV�IURP�MXVW�LQVWDOOLQJ�VHQVRUV�EHIRUH�LQWHUYHQWLRQV�µ�

Pandemic impact
The Covid-19 pandemic may have brought into focus issues surrounding IEQ of buildings and 
YHQWLODWLRQ��EXW�WKH�ORFNGRZQ�DQG�ZLGHVSUHDG�FORVXUH�RI�RI½FHV�LQ�WKH�8.�PHDQV�WKHUH�KDV�EHHQ�
limited interest in the productivity mapping element of the toolkit. 

However, Wyatt says there has been a big increase in interest in improving IEQ, particularly 
with the reopening of many workplaces imminent. ‘We’re seeing a lot of sensors being installed at 
WKH�PRPHQW��DQG�DQ�LQFUHDVLQJ�GHPDQG�>IURP�EXVLQHVVHV@�IRU�FHUWL½FDWLRQ�DQG�EDGJHV�WR�YHULI\�
their commitment to IEQ and employee wellbeing in buildings,’ he says. ‘A number of landlords are 
XVLQJ�RXU�VHUYLFHV�DV�D�ZD\�RI�HQFRXUDJLQJ�SHRSOH�EDFN�LQWR�WKH�RI½FH�µ��CJ

6285&(6�)25�&81'$//µ6�:(//%(,1*�
$1'�352'8&7,9,7<�5(6($5&+

6LPXODWLRQ�RI�RFFXSDQW�DFFHVV�WR�
GD\OLJKW�OLQNHG�WR�SURGXFWLYLW\�ORVV
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Figure 1: Particulate sensor comparison
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T
he advent of cheap sensing 
technology and the rise of 
wellbeing standards – such as 
5HVHW�DQG�:HOO�°�IRU�RI½FHV�
and buildings have created 
a large market for air quality 

monitoring. Not all air quality monitors are 
created equal, however. 

Specifying and maintaining monitors 
requires research and astute questioning. 
Observed variation in output between 
sensing elements used by manufacturers is 
IUHTXHQWO\�VHHQ��DQG�FDQ�EH�VLJQL½FDQW��7KLV�
may require standards such as Reset and 
Well to consider how this can be addressed. 

In this article, we refer to an air quality 
‘monitor’ as a packaged product sold by a 
manufacturer and ‘sensors’ as the discrete 
sensing devices within monitors.

Air quality monitors offer a fantastic 
and relatively cheap way of continuously 
monitoring, in one unit, a large range of 
parameters, such as: carbon dioxide; carbon 
monoxide; volatile organic compounds 
(VOCs); particulate pollution size ranges, 
such as PM1, PM2.5 and PM10; and 
parameters that require more complex 
sensors and systems, such as ozone and 
nitrogen dioxide. 

A few years ago, this range of parameters 
would have, typically, required a large 
number of discrete handheld devices, with 
someone taking readings throughout a 
building over the course of a day. It was hit 
and miss as to whether your building had 
a good or a bad air quality day.

A search on the internet for ‘air quality 

monitor’ brings up a plethora of results, many with their own scales categorising 
what conditions are ‘good’ and ‘bad’, which makes it impossible to compare data 
from manufacturer A with that from manufacturer B.

Standards
(QWHU�WKH�5HVHW�VWDQGDUG��ZKLFK�WDNHV�D�PRUH�VFLHQWL½F�DSSURDFK��GH½QLQJ�
guidance on accuracy, calibration and deployment methodology. At the time of 
writing, Reset maintains a list of 17 air quality monitors on its website that have 
been tested to meet its Grade B standard for commercial-grade monitors. 

The Reset Air Test Procedure for Accredited Monitors v2.0 test procedure, 
to certify monitors as being compliant with Grade B, is an involved process 
requiring laboratory conditions.

The Well standard does not have an accredited list of monitors. However, 
Well and Reset aligned in 2018, so monitors that meet the more stringent 
Reset requirements are suitable for use on Well-standard projects. Note that 

Making 
sense of 
sensors
Air quality sensors are not fit and 
forget – they require maintenance  
and will drift over time. Arup’s  
James Hare explains how to specify 
accurate monitoring devices and 
ensure they remain accurate over time
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“Inaccurate or poorly calibrated  
air quality monitors can have serious 
consequences for indoor air quality 
and energy e!ciency”

Figure 2: TVOC sensor comparison
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Manufacturers often 
say they can baseline 
sensors remotely, but 
this is nonsensical 
when the monitor is 
in an uncontrolled 
environment

continuous monitoring does not remove the need for onsite performance tests 
IRU�:HOO�FHUWL½FDWLRQ�

Set up and maintenance
0RQLWRUV�DUH�FHUWDLQO\�QRW�½W�DQG�IRUJHW��DQG�UHTXLUH�PDLQWHQDQFH��DQG� 
VHQVRUV�ZLOO�GULIW�RYHU�WLPH��:HOO�DQG�5HVHW�ERWK�VWDWH�WKDW�PRQLWRUV�RU�GLVFUHWH�
VHQVRUV�VKRXOG�EH�FDOLEUDWHG�RU�UHSODFHG�DQQXDOO\��ZLWK�FDOLEUDWLRQ�FHUWL½FDWLRQ�
VXSSOLHG��$�VHQVLEOH�DSSURDFK�LV�WR�VHOHFW�PRQLWRUV�WKDW�DOORZ�FDOLEUDWHG� 

VHQVRU�PRGXOH�UHSODFHPHQW��8QIRUWXQDWHO\��
many manufacturers construct their 
SURGXFWV�ZLWK�QR�XVHU�UHSODFHDEOH�SDUWV��
such as sensor heads or modules that 
KDYH�D�½QLWH�OLIH��7KLV�PHDQV�WKH�RQO\�
option is to dispose of the whole device 
DW�WKH�HQG�RI�LWV�XVHIXO�OLIH�DQG�EX\�QHZ��
RU�VHQG�LW�EDFN�WR�WKH�PDQXIDFWXUHU�IRU�
UHIXUELVKPHQW�RU�UHSODFHPHQW��)DFLOLWLHV�
PDQDJHUV�DQG�VSHFL½HUV�QHHG�WR�FRQVLGHU�
WKLV�GXULQJ�SURFXUHPHQW�
:KHQ�DVNHG��PDQXIDFWXUHUV�RI�

monitors will often state that they can 
EDVHOLQH�VHQVRUV�DQG�DGMXVW�IRU�GULIW�
UHPRWHO\��EXW�WKLV�LV�JHQHUDOO\�QRQVHQVLFDO�
ZKHQ�WKH�PRQLWRU�LQ�TXHVWLRQ�LV�LQ�DQ�
uncontrolled customer environment of 
XQNQRZQ�SROOXWLRQ�FRQFHQWUDWLRQ��

Observed sensor variability
2XU�WHVWV�RI�QHZ�5HVHW�*UDGH�%�FHUWL½HG�
PRQLWRUV�IURP�GLIIHUHQW�PDQXIDFWXUHUV��
DORQJVLGH�HDFK�RWKHU�LQ�DQ�RI½FH�
HQYLURQPHQW��VKRZHG�GLIIHUHQFHV�LQ�WKH�
PHDVXUHG�YDOXHV�IRU�92&V�DQG�SDUWLFXODWHV��
PRVW�SUREDEO\�EHFDXVH�RI�GLIIHUHQW�VHQVRUV�
RU�FRUUHFWLRQ�DOJRULWKPV��,Q�WKH�30����
H[DPSOH��)LJXUH�����RQH�VHQVRU�VKRZV�WKH�
VSDFH�PHHWLQJ�:HOO�UHTXLUHPHQWV�DQG�WKH�
RWKHU�VKRZV�QRQ�FRPSOLDQFH�
6LPLODUO\��WKH�792&�H[DPSOH��)LJXUH����

VKRZV�WURXJKV�IRU�ERWK�PRQLWRUV�ZKHQ�DLU�
KDQGOLQJ�XQLWV�DUH�RQ��+RZHYHU��WKHUH�LV�DQ�
REYLRXV�LVVXH�ZLWK�YDULDWLRQ�LQ�VHQVLWLYLW\�
RU�PLQLPXP�GHWHFWLRQ�FDSDELOLW\��DV�D�
����SDUWV�SHU�ELOOLRQ��SSE��GLIIHUHQFH�
LV�VHHQ�DW�WLPHV��:HHNHQG�WUHQGV�VKRZ�
92&V�LQFUHDVLQJ�IRU�PRQLWRU�$��EXW�
GHFUHDVLQJ�IRU�PRQLWRU�%��VXJJHVWLQJ�
VHQVLWLYLW\�WR�GLIIHUHQW�FRPSRXQGV�
&DUERQ�GLR[LGH�VHQVRUV�JHQHUDOO\�HPSOR\�

QRQ�GLVSHUVLYH�LQIUDUHG��1',5��WHFKQRORJ\��
commonly with accuracy ±���SSP��SDUWV�
SHU�PLOOLRQ��±���RI�UHDGLQJ�RU�EHWWHU��0RVW�
HPSOR\�DXWRPDWLF�EDVHOLQH�FRUUHFWLRQ��
where the sensor stores the lowest 
FRQFHQWUDWLRQ�VHHQ�DV�LWV����SSP�EDVHOLQH��
)RU�H[DPSOH��WKLV�SURFHVV�UHSHDWV�HYHU\�
HLJKW�GD\V�IRU�6HQVHDLU�VHQVRUV��
7KLV�DSSURDFK�FDQ�EH�DSSURSULDWH�IRU�

PDQ\�DSSOLFDWLRQV��EXW�GRHV�QRW�ZRUN�LQ�
HQYLURQPHQWV�WKDW�DUH�RFFXSLHG�������
ZKHUH�VHQVRUV�FDQ�FDOLEUDWH�WR�D�IDOVH�KLJK�
DQG�UHDG�ORZ�
9RODWLOH�RUJDQLF�FRPSRXQGV�DUH�GLI½FXOW�

WR�PHDVXUH�DFFXUDWHO\��EHFDXVH�92&�
sensors are sensitive to a wide range 
RI�FRPSRXQGV��VXFK�DV�IRUPDOGHK\GH�
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LQ�¾DW�SDFN�IXUQLWXUH�DQG�OLPRQHQH�LQ�
RUDQJHV�RU�VRPH�FOHDQLQJ�SURGXFWV��)RU�
WKLV�UHDVRQ��WKH\�DUH�RIWHQ�FDOOHG�7RWDO�
92&��792&��VHQVRUV��
6HQVRUV�DUH�W\SLFDOO\�FDOLEUDWHG�WR�JLYH�

D�UHVSRQVH�IDFWRU�RI�RQH�WR�LVREXW\OHQH�
RU�HWKDQRO�EHFDXVH�WKH�PROHFXODU�ZHLJKW�
RI�WKHVH�FRPSRXQGV�LV�D�PLGGOH�JURXQG�
EHWZHHQ�WR[LF�92&V��
8QLWV�JLYHQ�DUH�+J�P3�RU�SDUWV�SHU�

ELOOLRQ��EXW�WKH�WZR�DUH�QRW�HDVLO\�FRQYHUWHG��
7ZR�LGHQWLFDO�VHQVRUV�WKDW�KDYH�EHHQ�
EDVHOLQHG�WRJHWKHU�FDQ�VKRZ�LI�RQH�VSDFH�
KDV�KLJKHU�FRQFHQWUDWLRQV��EXW�\RX�VKRXOG�
WKLQN�RI�UHDGLQJV�DV�D�UHIHUHQFH��QRW�DQ�
DFFXUDWH�PHDVXUHPHQW��92&�VSHFLDWLRQ�
DQG�DFFXUDWH�PHDVXUHPHQW�UHTXLUHV�DLU�
VDPSOLQJ�DQG�ODE�PHDVXUHPHQW��792&�
VHQVRUV��VXFK�DV�WKH�6HQVLULRQ�6*3����RU�
%RVFK�%0(�����RIWHQ�HPSOR\�PHWDO�R[LGH�
VHPLFRQGXFWRU�WHFKQRORJ\�LQ�PLQLDWXULVHG�
IRUPDW��6HQVRUV�RIWHQ�UHTXLUH�EDVHOLQLQJ�LQ�
D�FOHDQ�HQYLURQPHQW�EHIRUH�XVH�
3DUWLFXODWH�VHQVRUV�W\SLFDOO\�HPSOR\�

RSWLFDO�WHFKQRORJ\�WR�PHDVXUH�WKH�DPRXQW�
RI�OLJKW�REVWUXFWHG�E\�DLUERUQH�SDUWLFXODWH��
XVXDOO\�SURYLGLQJ�30����DQG�30���GDWD��
ZLWK�VRPH�SURYLGLQJ�30��DQG�30��
FDWHJRULVDWLRQ��&RQVLGHUDWLRQ�VKRXOG�EH�
JLYHQ�WR�VHQVRUV�WKDW�DUH�IDQ�DVSLUDWHG��
VXFK�DV�WKRVH�E\�$OSKDVHQVH��+RQH\:HOO��
3ODQWRZHU�DQG�6HQVLULRQ��+RZHYHU��GLIIHUHQW�
PRGHOV�KDYH�EHHQ�VKRZQ�WR�KDYH�YDULDWLRQ�
LQ�RXWSXW�
7DNH�FDUH�ZKHQ�PDQXIDFWXUHUV�DGYHUWLVH�

PHDVXUHPHQW�RI�QLWURJHQ�GLR[LGH��R]RQH�
DQG�FDUERQ�PRQR[LGH��7KH\�ZLOO�RIWHQ�SXW�LQ�
ORZ�FRVW��PHWDO�R[LGH�VHPLFRQGXFWRU�EDVHG�
VHQVRUV�WKDW�GRQµW�SHUIRUP�ZHOO��'RQH�
SURSHUO\��GHWHFWLRQ�DW�ORZ�FRQFHQWUDWLRQV�RI�
WKHVH�JDVHV�UHTXLUHV�EXON\�HOHFWURFKHPLFDO�
VHQVRUV��ZKLFK�GULYHV�XS�WKH�FRVW���CJ
Q�JAMES HARE, senior engineer, Arup Building 
Performance and Systems 
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1.�,I�JRLQJ�IRU�:HOO�FHUWL½FDWLRQ��UHYLHZ�WKH�QHHG�WR�PHDVXUH�DOO�WKH�SDUDPHWHUV�
VXJJHVWHG��RU�MXVW�FDUERQ�GLR[LGH��792&V�DQG�SDUWLFXODWHV��30����DQG�30�����
&DUERQ�GLR[LGH�LV�D�JRRG�LQGLFDWRU�WKDW�WKHUH�LV�VXI½FLHQW�YHQWLODWLRQ��92&V�ZLOO�WHOO�
\RX�LI�\RX�KDYH�RII�JDVVLQJ�SUREOHPV�IURP�LQGRRU�IXUQLWXUH�RU�VRXUFHV�IURP�FOHDQLQJ�
SURGXFWV��SDUWLFXODWHV�ZLOO�WHOO�\RX�KRZ�HIIHFWLYH�\RXU�DLU�KDQGOLQJ�XQLWV�DUH�DW�½OWHULQJ�
RXWGRRU�DLU��&DUERQ�PRQR[LGH�LV�QR�ORQJHU�D�SUREOHPDWLF�WUDI½F�SROOXWDQW��RQO\�D�SUREOHP�
ZLWK�LQGRRU�FRPEXVWLRQ��DQG�R]RQH�LV�RQO\�FRPPRQO\�SURGXFHG�E\�WRLOHW�LRQLVHUV�DQG�
ROGHU�SKRWRFRSLHUV�

2.�%H�ZDU\�RI�WKH�DFFXUDF\�RI�SURGXFWV�RIIHULQJ�SDUDPHWHUV�RWKHU�WKDQ�FDUERQ�GLR[LGH��
792&V�DQG�SDUWLFXODWHV�LQ�D�VPDOO�SDFNDJH��DV�D�WRWDO�VROXWLRQ��$VN�IRU�PRGHO�QXPEHUV�
RI�WKH�GLVFUHWH�VHQVRUV�HPSOR\HG�WR�UHVHDUFK�WKHLU�W\SH�DQG�WKH�VHQVRU�PDQXIDFWXUHUµV�
DFFXUDF\�FODLPV�

3.�'R�QRW�PL[�DQG�PDWFK�PRQLWRU�PDQXIDFWXUHUV�LQ�D�EXLOGLQJ��DV�VHQVRU�RXWSXWV�ZLOO�
SUREDEO\�QRW�DOORZ�GLUHFW�FRPSDULVRQ��6HOHFW�PRGHOV�ZLWK�XVHU�UHSODFHDEOH��FDOLEUDWHG�
VHQVRU�PRGXOHV��DOORZLQJ�HDV\�PDLQWHQDQFH�DQG�IXWXUH�XSJUDGHV�

4.�$VN�WKH�PDQXIDFWXUHU�KRZ�WKH\�FDOLEUDWH�WKHLU�VHQVRUV�LQ�WKH�IDFWRU\��IRU�KRZ�ORQJ�
WKLV�LV�YDOLG��DQG�LI�WKH\�FDQ�VXSSO\�D�FHUWL½FDWH�

5.�$VN�KRZ�WKH\�GHDO�ZLWK�VHQVRU�GULIW��DQG�LI�792&�DQG�FDUERQ�GLR[LGH�VHQVRUV�FDQ�
EH�UHFDOLEUDWHG�EDVHOLQHG�LQ�WKH�½HOG�°�VD\��E\�SXWWLQJ�WKH�XQLW�RXWVLGH��SURWHFWHG�IURP�
WKH�ZHDWKHU��

6.�,I�UHTXLUHG��DVN�LI�\RX�FDQ�WXUQ�RII�FDUERQ�GLR[LGH�DXWR�UHFDOLEUDWLRQ��EXW�EH�PLQGIXO�RI�
WKH�QHHG�WR�UHSHDW�EDVHOLQLQJ�SHULRGLFDOO\�

7.�'XULQJ�\RXU�VHOHFWLRQ�SURFHVV��DVN�IRU�WZR�RI�WKH�VDPH�GHYLFHV�WR�EH�VHQW�WR�\RX�VR�
\RX�FDQ�UXQ�WKHP�DORQJVLGH�HDFK�RWKHU�DQG�FRPSDUH�WKH�RXWSXWV�

8.�$VN�LI�WKHUH�LV�DQ\�SDUWLFXODU�UHTXLUHPHQW�RQ�VLWH�WR�FRPPLVVLRQ�VHQVRUV��5XQ�VHQVRUV�
QH[W�WR�HDFK�RWKHU�IRU�WZR�ZHHNV�WR�VHH�LI�WKH\�DOO�UHDG�WKH�VDPH�EHIRUH�LQVWDOOLQJ�WKHP�

9.�$VN�ZKDW�FRPPXQLFDWLRQV�SURWRFROV�WKH�VHQVRUV�HPSOR\��7KH�YDVW�PDMRULW\�XVH�
:L�)L�(WKHUQHW�DQG��LI�RQ�D�FRUSRUDWH�QHWZRUN��WKH\�PD\�QHHG�FRPPXQLFDWLRQ�SRUWV�
RSHQLQJ�WR�WKH�PDQXIDFWXUHUµV�FORXG�VHUYLFH��ZLWK�GDWD�WKHQ�DYDLODEOH�RYHU�DQ�$3,��
6KRS�DURXQG�LI�\RX�ZDQW�ORFDO�0477�DQG�%$&QHW�0RGEXV�RXWSXW�IRU�VPDUW�EXLOGLQJ�RU�
%06�LQWHJUDWLRQ�

10.�7DNH�FDUH�ZKHQ�VLWLQJ�DLU�TXDOLW\�PRQLWRUV�LQ�D�GHSOR\PHQW��WR�HQVXUH�VXI½FLHQW�
QXPEHUV�IRU�FRYHUDJH�DQG�FROOHFWLRQ�RI�GDWD�IURP�SRWHQWLDO�SUREOHP�DUHDV��VXFK�DV�
PHHWLQJ�URRPV��5HVHW�SURYLGHV�JRRG�JXLGDQFH�RQ�PRXQWLQJ�KHLJKWV�DQG�SRVLWLRQV�

“Be wary of the 
accuracy of products 
o!ering parameters 
other than carbon 
dioxide, TVOCs and 
particulates in a 
small package”

When selecting air monitors, 
compare the outputs of two 
identical devices

CIBSE June 21 pp38-40 Air quality sensors Supp.indd   40CIBSE June 21 pp38-40 Air quality sensors Supp.indd   40 21/05/2021   17:5421/05/2021   17:54



www.cibsejournal.com  June 2021   41

Create a healthier 
workspace, with fresh 
air from Daikin

Breathe easy

Clean, healthy air shouldn’t be limited to the great
outdoors. It’s time for a fresh approach to indoor
air quality with Daikin.

Energy efficiency standards in building design are rising. As a result,
commercial spaces have become more airtight, meaning ventilation
and fresh air supply are more important than ever.

Our ventilation and air purification systems have been designed to
filter out pollutants and particles, boosting indoor air quality in every
type of commercial space. So it’s possible to create healthier buildings, 
for happier occupants – always with the highest energy efficiency.

Breathe easy, with fresh air from Daikin.

Visit daikin.co.uk/indoorairquality to explore our
full range of indoor air quality enhancing products and 
to register for our IAQ webinar on 13th July.
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T
here is a lot of focus on the role of ventilation in reducing the risk 
RI�IDU�½HOG��!�P�VHSDUDWLRQ��WUDQVPLVVLRQ�RI�WKH�6$56�&R9���
YLUXV�LQ�LQGRRU�HQYLURQPHQWV��+RZHYHU��YHQWLODWLRQ�LV�QRW�WKH�RQO\�
PHFKDQLVP�IRU�UHPRYLQJ�YLDEOH�YLUXV�IURP�LQGRRU�DLU��2WKHUV�
LQFOXGH�WKH�ELRORJLFDO�GHFD\�RI�WKH�YLUXV�DQG�WKH�GHSRVLWLRQ�RI�
DHURVROV�RQWR�VXUIDFHV��

7KHVH�UHPRYDO�PHFKDQLVPV�DUH�VSDFH�YROXPH�GHSHQGHQW��7KLV�PHDQV�WKDW��
LQ�VSDFHV�ZLWK�D�ODUJHU�YROXPH��WKH�equivalent�YHQWLODWLRQ�UDWH�LV�KLJKHU��DVVXPLQJ�
WKH�QXPEHU�RI�RFFXSDQWV�°�DQG�WKH�DLU¾RZ�UDWH�SHU�SHUVRQ��/�s-1�SHU�SHUVRQ��°�LV�
WKH�VDPH��&RQVHTXHQWO\��WKH�VWHDG\�VWDWH�FRQFHQWUDWLRQ�RI�YLDEOH�YLUDO�ODGHQ�
DHURVROV�LV�DOVR�ORZHU��
2QH�RI�WKH�UHDVRQV�LW�LV�QRW�VWUDLJKWIRUZDUG�WR�VHW�YHQWLODWLRQ�UDWHV�WR�PLWLJDWH�

VHFRQGDU\�WUDQVPLVVLRQ�ULVNV�LV�WKDW�VSDFH�YROXPH�PDWWHUV��+HUH��ZH�WU\�WR�
H[SODLQ�ZK\�WKLV�LV�WKH�FDVH�

Steady state concentration
:H�WHQG�WR�XVH�WZR�PHWULFV�WR�TXDQWLI\�DLU¾RZV��HLWKHU�D�YROXPH�¾RZUDWH��/�s-1 

RU�P3�s-1��RU�DQ�DLU�FKDQJH�UDWH��K-1���:KHQ�D�SROOXWDQW�LV�FRQWLQXRXVO\�UHOHDVHG�
LQWR�D�VSDFH��LWV�FRQFHQWUDWLRQ�HYHQWXDOO\�SODWHDXV�DQG�UHDFKHV�D�VWHDG\�VWDWH��
DQG�WKH�WZR�DLU¾RZ�PHWULFV�UHYHDO�GLIIHUHQW�FKDUDFWHULVWLFV�DERXW�LW�
&RQVLGHU�D�WUDFHU�JDV�ZKRVH�VROH�UHPRYDO�PHFKDQLVP�LV�YHQWLODWLRQ��ZKLFK�

LV�UHOHDVHG�DW�D�FRQVWDQW�UDWH�LQWR�WZR�RI½FHV��ZKHUH�RQH�KDV�WZLFH�WKH�YROXPH�
RI�WKH�RWKHU��DQG�ERWK�DUH�YHQWLODWHG�ZLWK�RXWVLGH�DLU�FRQWDLQLQJ�QR�WUDFHU�JDV��,I�
HDFK�RI½FH�UHFHLYHV�WKH�VDPH�FRQVWDQW�YROXPH�¾RZUDWH��WKH�FRQFHQWUDWLRQ�RI�
WKH�WUDFHU�JDV�ZLOO�UHDFK�WKH�VDPH�VWHDG\�VWDWH�YDOXH�LQ�ERWK�URRPV��LUUHVSHFWLYH�
RI�WKHLU�YROXPH��+RZHYHU��WKH�QXPEHU�RI�PROHFXOHV�RI�WKH�WUDFHU�JDV��RU�WKH�
YROXPH�RI�WKH�WUDFHU�JDV��LV�JUHDWHU�LQ�WKH�ODUJHU�VSDFH��VHH�
)LJXUH�����
$OWHUQDWLYHO\��LI�HDFK�RI½FH�LV�YHQWLODWHG�DW�D�FRQVWDQW�DLU�FKDQJH�

UDWH��WKH�VWHDG\�VWDWH�FRQFHQWUDWLRQ�RI�WKH�WUDFHU�JDV�LV�ORZHU�LQ�
WKH�ODUJHU�VSDFH��EXW�WKH�QXPEHU�RI�PROHFXOHV�LQ�HDFK�RI½FH�LV�WKH�
VDPH��VHH�)LJXUH����
%\�FRQVLGHULQJ�WKHVH�SULQFLSOHV��ZH�FDQ�EHJLQ�WR�H[SORUH�WKH�

ULVN�RI�IDU�½HOG��!�P��6$56�&R9���WUDQVPLVVLRQ�YLD�YLUXV�ODGHQ�
DHURVROV�LQ�LQGRRU�VSDFHV�
&RQVLGHU�WZR�K\SRWKHWLFDO�RI½FHV��ERWK�FRQWDLQLQJ����RFFXSDQWV�

GRLQJ�WKH�VDPH�DFWLYLW\�DQG�ZLWK�D�¾RRU�WR�FHLOLQJ�KHLJKW�RI��P��
2I½FH�$�KDV�DQ�RFFXSDQF\�GHQVLW\�RI���P��SHU�SHUVRQ��JLYLQJ�D�
YROXPH�RI����P3��2I½FH�%�KDV�DQ�RFFXSDQF\�GHQVLW\�RI���P��SHU�
SHUVRQ��JLYLQJ�D�YROXPH�RI����P3�
6XSSRVH�WKHUH�LV�D�VLQJOH�LQIHFWHG�SHUVRQ�LQ�HDFK�RI½FH��

VKHGGLQJ�WKH�YLUXV�DW�H[DFWO\�WKH�VDPH�UDWH��2I½FH�$�LV�
YHQWLODWHG�DW���/�s-1 SHU�SHUVRQ��JLYLQJ�D�WRWDO�DLU¾RZ�UDWH�RI����/�s-1��
2I½FH�%�LV�YHQWLODWHG�DW��/�s-1 SHU�SHUVRQ��JLYLQJ�D�WRWDO�DLU¾RZ�UDWH�
RI����/�s-1�
$VVXPLQJ�WKH�DLU�LV�ZHOO�PL[HG��LQ�ZKLFK�RI½FH�GR�VXVFHSWLEOH�

RFFXSDQWV�LQKDOH�OHVV�YLDEOH�YLUXV�RQ�DYHUDJH"

Viable virus steady-state 
concentration
%\�FRQVLGHULQJ�WKH�YHQWLODWLRQ�UDWH�DORQH��
RQH�PLJKW�DVVXPH�WKDW�2I½FH�$�LV�VDIHU�
WKDQ�2I½FH�%�EHFDXVH�LW�UHFHLYHV������
WLPHV�PRUH�RXWVLGH�DLU�SHU�XQLW�RI�WLPH�DQG�
EHFDXVH�WKH�&2��FRQFHQWUDWLRQ�LV�ORZHU�
+RZHYHU��WKH�YLUXV�LV�HQFDSVXODWHG�LQ�

DHURVROV�DQG�LV�D�ELRORJLFDO�RUJDQLVP��VR�
WKHUH�DUH�DGGLWLRQDO�UHPRYDO�PHFKDQLVPV�

It’s not just ventilation that removes viable virus from indoor air. To understand the risk of 
transmission of Covid-19, the University of Nottingham’s Benjamin Jones and Chris Iddon 
say other mechanisms that are dependent on the volume of a space have to be considered 

Why space volume matters 
in Covid-19 transmission
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that work differently to ventilation, but whose effects can be expressed as an 
equivalent air change rate (see panel, ‘Additional removal mechanisms’). 

The risk of a susceptible occupant of becoming infected is related to the 
number of viable viruses they absorb into their respiratory tract, and 
the dose required before infection occurs. The higher the concentration 
of viable viruses there are in a space, the more viable virus is inhaled, 

increasing the risk of an infective dose. 
The steady-state quantity of any pollutant (number of molecules of 

a gas or number of viable virus) in a space, nss, is proportional to the 
quotient of the emission rate, G, and the total removal rate, q, also 
known as the equivalent air change rate, expressed as an equivalent 
air change rate (h-1). 

                                                                       nss
 |�G (1)

                                                                                  q
The total removal rate is the sum of all individual removal 

mechanisms  q�= s�
�h�
�c�
�a�
�t� � � (2)

Q  Ventilation rate s – the air change rate is a function of the ventilation rate and the space 
volume V

Q  Biological decay rate h – a function of the half-life of the virus, the time for half of all 
viruses present in a space to become unviable when outside a host cell, and the rate of 
biological inactivation by devices such as UV

Q  Respiratory tract absorption c – a small number of viruses may be inhaled by occupants 
of the space, some of which is exhaled; some may deposit in the respiratory tract 
and proportional to the concentration of viable virus in the air and the breathing rate 
of occupants

Q  Surface deposition rate a – the rate that aerosols containing virus deposit on surfaces 
via ballistic deposition and momentum deposition, and is a function of surface area

Q  Filtration rate t�°�WKH�UDWH�WKDW�DHURVRO�ERUQH�YLUXV�DUH�½OWHUHG�IURP�WKH�DLU�E\�D�
PHFKDQLFDO�GHYLFH��+HUHRQ��ZH�DVVXPH�QR�½OWUDWLRQ�LV�SUHVHQW�

ADDITIONAL REMOVAL MECHANISMS

)LJXUH����7ZR�RI½FHV�
ZLWK�GLIIHUHQW�YROXPHV�
ventilated with 
WKH�VDPH�FRQVWDQW�
YROXPH�¾RZUDWH

)LJXUH����7ZR�RI½FHV�
ZLWK�GLIIHUHQW�YROXPHV�
ventilated with 
WKH�VDPH�FRQVWDQW� 
DLU�FKDQJH�UDWH
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The pollutant concentration,  nss

V
, is dependent on the space volume and is 

given by  nss

V |
G
qV

    (3)

For a tracer gas whose only removal mechanism is ventilation, then q�= s, so, 
IRU�WKH�WZR�H[DPSOH�RI½FHV��
2I½FH�$�s = 200L.s-1 or 1.2h-1

2I½FH�%�s = 140L.s-1 or 0.56h-1

If the emission rate of the tracer gas, G, is the same in both spaces, the 
FRQFHQWUDWLRQ�RI�WKH�WUDFHU�JDV�DW�VWHDG\�VWDWH�LV�ORZHU�LQ�2I½FH�$�EHFDXVH�WKH�
YROXPH�¾RZUDWH�LV�KLJKHU��7KH�DLU�FKDQJH�UDWH�LV�DOVR�KLJKHU�LQ�2I½FH�$��VR�WKH�
total number of tracer gas molecules is lower.
+RZHYHU��IRU�WKH�6$56�&R9���YLUXV��WKH�FRQWULEXWLRQ�RI�WKH�RWKHU�UHPRYDO�

PHFKDQLVPV�FDQ�EH�VLJQL½FDQW��:H�QRZ�FRQVLGHU�WKH�HIIHFWV�RI�ELRORJLFDO�GHFD\��
deposition, and respiratory tract absorption and typical values are given in Table 1.

The effect of all the removal mechanisms can be summed into a single 
equivalent air change rate, q��XVLQJ�HTXDWLRQ����,WV�YDOXH�LV�JUHDWHVW�IRU�2I½FH�$�
(2.459h-1 compared with 1.797h-1), which means that the total number of viable 
YLUXVHV�LV�ORZHU�LQ�2I½FH�$�LI�WKH�YLUXV�HPLVVLRQ�UDWH�LV�WKH�VDPH�LQ�ERWK�RI½FHV��

However, the concentration of viable virus is proportional to the risk of inhaling 
an infective dose and ‘not’ the total number. To compare the concentration of 
viable virus in each space, the equivalent air change rate needs to be converted to 
an equivalent�YROXPH�¾RZUDWH��ZKLFK�LV�VSDFH�GHSHQGHQW��
2I½FH�%�KDV�WKH�JUHDWHVW�HTXLYDOHQW�YROXPH�¾RZUDWH�����/.s-1 compared with 

410L.s-1���VR�WKH�FRQFHQWUDWLRQ�RI�YLDEOH�YLUXV�LV�ORZHU�LQ�2I½FH�%��GHVSLWH�KDYLQJ�
a lower ventilation rate (140L.s-1 compared with 200L.s-1). Therefore, the risk of 
viable virus depositing in the respiratory tract of a susceptible person is 8% less, 

ss�(h-1) a�a�(h-1) hh��(h-1) c�c�(h-1) qq�(h-1) q�q�(L.s-1)

2I½FH�$ 1.200 
(49%)

0.619 
(25%)

0.630 
(26%)

0.010 
(0.4%) 2.459 410

2I½FH�% 0.560 
(31%)

0.600 
(33%)

0.630 
(35%)

0.007 
(0.4%) 1.797 449

reducing the likelihood of an infective dose 
on average, even though the steady-state 
&22�FRQFHQWUDWLRQ�LQ�2I½FH�%�LV�DURXQG�
����KLJKHU�WKDQ�WKDW�LQ�2I½FH�$��,I�RI½FHV�
are now ventilated at 10L.s-1per person 
then the equivalent ventilation rates are 
410L.s-1 and 509L.s-1�IRU�2I½FH�$�DQG�2I½FH�
%��UHVSHFWLYHO\�

The reservoir e!ect  
a!ects exposure
$Q�LQGRRU�VSDFH�FDQ�DFW�DV�D�IUHVK�DLU�
reservoir, which is useful for absorbing the 
impact of pollution emissions. The greater 
the volume of the space, the greater the 
effect (see Figure 1a). This reservoir effect 
means that the time taken to reach the 
VWHDG\�VWDWH�LV�ORQJHU�LQ�WKH�ODUJHU�2I½FH�%�
(volume of 900m3 compared with 600m3), 
thus susceptible occupants are also exposed 
to the steady-state concentration of viable 
YLUXV�IRU�OHVV�WLPH�WKDQ�LQ�2I½FH�$��UHGXFLQJ�
their time averaged exposure.

This example demonstrates that the 
total equivalent�YROXPH�¾RZUDWH�WKDW�LV�
the determining factor in assessing the 
FRQFHQWUDWLRQ�RI�6$56�&R9���YLUXV�ODGHQ�
aerosols in an indoor space, that the 
RXWVLGH�YHQWLODWLRQ�¾RZUDWH�FDQQRW�EH�XVHG�
in isolation, and that the total equivalent 
YROXPH�¾RZUDWH�LV�VSDFH�YROXPH�GHSHQGHQW��
Space volume matters!  CJ

Q��NOTE��,Q�WKLV�H[DPSOH��WKH�QXPEHU�RI�RFFXSDQWV�
is the same in both spaces and, therefore, the 
probability of an infector being present is the 
same. If the number of occupants is different, the 
probability of an infector being present changes – 
but that is another story!

References:
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the relative risk of exposure to the SARS-CoV-2 
virus by airborne aerosol transmission in buildings, 
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“The concentration of viable virus is 
proportional to the risk of inhaling an 
infective dose”

7DEOH����7\SLFDO�YDOXHV�RI�ELRORJLFDO�GHFD\�h��GHSRVLWLRQ�a��DQG�UHVSLUDWRU\�WUDFW�DEVRUSWLRQ�c��
�VHH�-RQHV�et al���ZKHUH�s��LV�WKH�DLU�FKDQJH�UDWH��DQG�q��LV�WKH�HTXLYDOHQW�DLU�FKDQJH�UDWH 

([KDOHG�FDUERQ�GLR[LGH��&22��LV�RQO\�GLOXWHG�E\�YHQWLODWLRQ��
VR�LW�LV�XQDIIHFWHG�E\�WKH�DGGLWLRQDO�UHPRYDO�PHFKDQLVPV�
GHVFULEHG�KHUH��,QWHUHVWLQJO\��LWV�VWHDG\�VWDWH�FRQFHQWUDWLRQ�
LV�LQGHSHQGHQW�RI�VSDFH�YROXPH�DQG�VROHO\�GHSHQGHQW�RQ�WKH�
YROXPH�¾RZUDWH��7KHUHIRUH��WKH�ULVN�RI�LQKDOLQJ�YLDEOH�YLUXV�
FDQQRW�EH�GHWHUPLQHG�IURP�D�&22�FRQFHQWUDWLRQ�2�+RZHYHU��D�
VWHDG\�VWDWH�&22�FRQFHQWUDWLRQ�LV�XVHIXO�IRU�LGHQWLI\LQJ�SRRUO\�
YHQWLODWHG�RFFXSLHG�VSDFHV��,Q�VRPH�FLUFXPVWDQFHV��LW�FDQ�EH�
XVHG�WR�HVWLPDWH�WKH�YHQWLODWLRQ�UDWH��EXW�LW�FDQQRW�LQGLFDWH�
WKH�HTXLYDOHQW�YHQWLODWLRQ�UDWH�

&$5%21�',2;,'(
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DOWNLIGHT
PLATINUM
• High performance recessed downlight luminaire.
• Slim magnetic bezel accessories, IP65 & anti-ligature 
  bezel for IK10+ applications.
• Unique extended swing tab design for ease of installation.
• 1200 to 6500 Lumens, DALI dimmable, wireless controls 
  & emergency back-up variants.

100K
Hours

5
Warranty

YE
A
R

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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GOLD 

Perfect pressure balance means we can eliminate leakage 
between extract  and supply air in the GOLD air handling units,
even with rotary heat exchangers.  Together with our purge 
control it means you get only fresh outdoor air in the supply air to 
the rooms. The pressure balance control not only ensures excellent 
air quality but even saves energy.

With Swegon’s Air Quality Control dynamic pressure compensation 
functionality, the GOLD will adapt to changes in the system, taking 
control and balance to a new level. Fortunately this only requires
the push of a button, not walking the tight rope! 

Perfect balance
Vital for our wellbeing
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Continuing professional 
development (CPD) is the regular 
maintenance, improvement 
and broadening of your 
knowledge and skills, to maintain 
professional competence. It is a 
requirement of CIBSE and other 
professional bodies.

This Journal CPD programme 
can be used to meet your CPD 
requirements. Study the module 
and answer the questions on 
WKH�½QDO�SDJH��(DFK�VXFFHVVIXOO\�
completed module is equivalent 
to 1.5 hours of CPD. 

Modules are also available at 
www.cibsejournal.com/cpdApplying specific fan power 

for e!cient ventilation and 
air conditioning systems

(VWDEOLVKLQJ�WKH�VSHFL½F�IDQ�SRZHU��6)3��IRU�YHQWLODWLRQ��DQG�DLU�FRQGLWLRQLQJ��
V\VWHPV�LV�QRW�VLPSO\�D�PXQGDQH�FDOFXODWLRQ�WR�HYLGHQFH�FRPSOLDQFH�ZLWK�
UHJXODWLRQV�DQG�VWDQGDUGV��,W�SURYLGHV�DQ�LPSRUWDQW�PHDVXUH�RI�WKH�SHUIRUPDQFH�RI�
IDQ�SRZHUHG�V\VWHPV�WKDW�LPSDFWV�D�EXLOGLQJµV�HQHUJ\�FRVWV�DQG�FDUERQ�LPSDFW�IRU�
WKH�ZKROH�OLIH�RI�WKH�LQVWDOODWLRQ��7KLV�&3'�ZLOO�H[SORUH�WKH�UHOHYDQFH�RI�WKH�6)3��DQG�
FRQVLGHU�VRPH�DVSHFWV�RI�KRZ�WKH�IDQ�VHOHFWLRQ�DQG�ORFDWLRQ�ZLOO�LQ¾XHQFH�LWV�YDOXH�
)DQ�SRZHU�LV�D�VLJQL½FDQW�FRQVXPHU�RI�HQHUJ\�LQ�EXLOGLQJV��)RU�H[DPSOH��LQ�

WKH�EXLOGLQJ�HQHUJ\�HI½FLHQF\�VXUYH\�RI�QRQ�GRPHVWLF�VWRFN�IRU�(QJODQG�DQG�
:DOHV�LQ���������1�WKH�HQHUJ\�FRQVXPHG�E\�IDQV�ZDV�HVWLPDWHG�DW�PRUH�WKDQ�
�*:K�SHU�\HDU��7R�SXW�WKLV�LQWR�FRQWH[W��WKLV�FRPSDUHV�ZLWK�WKH����*:K�XVHG�
IRU�VSDFH�FRROLQJ�DQG�KXPLGL½FDWLRQ��DQG�DPRXQWV�WR�PRUH�WKDQ����RI�HOHFWULFDO�
HQHUJ\�XVH�LQ�WKH�QRQ�GRPHVWLF�VWRFN��7KH�VXUYH\�UHSRUW�QRWHG�WKDW�WKH�HQHUJ\�
FRQVXPSWLRQ�IRU�IDQV�ZDV�PRVW�VLJQL½FDQW�LQ�VHFWRUV�ZLWK�ORQJ�KRXUV�RI�XVH�°�
LQFOXGLQJ�KHDOWKFDUH�DQG�HPHUJHQF\�VHUYLFHV�°�RU�ZKHUH�WKHUH�ZDV�D�QHHG�IRU�
H[WUDFW�YHQWLODWLRQ�WR�GHDO�ZLWK�FDWHULQJ�RGRXUV�DQG�KHDW�JDLQ��VXFK�DV�WKRVH�VHUYLQJ�
FRPPXQLW\�FHQWUHV��DQG�DUWV��OHLVXUH�DQG�KRVSLWDOLW\�IDFLOLWLHV�
7KH�HI½FLHQF\�RI�D�IDQ�WKDW�LV�HPSOR\HG�WR�PRYH�DLU�LQ�YHQWLODWLRQ�DQG�DLU�

FRQGLWLRQLQJ�V\VWHPV�LV�FRPPRQO\�H[SUHVVHG�LQ�RQH�RI�WZR�ZD\V�°�LPSHOOHU�
HI½FLHQF\�DQG�WRWDO�IDQ�HI½FLHQF\��
,PSHOOHU�HI½FLHQF\�UHODWHV�WR�WKH�PHFKDQLFDO�SRZHU�WUDQVIHUUHG�WR�WKH�LPSHOOHU�

VKDIW�DQG�PLJKW��IRU�H[DPSOH��EH�XVHG�ZKHQ�FKRRVLQJ�D�VXLWDEOH�PRWRU��WKLV�
SURYLGHV�WKH�GDWD�WKDW�LV�W\SLFDOO\�UHSUHVHQWHG�LQ�IDQ�HI½FLHQF\�FXUYHV��7KLV�
HI½FLHQF\�LV�XVHIXO�WR�SURYLGH�D�JHQHUDO�LQGLFDWLRQ�RI�SHUIRUPDQFH��EXW�ZLOO�UHGXFH�
ZKHQ�WKH�IDQ�LV�LQVWDOOHG��EHFDXVH�RI�LWV�UHODWLRQVKLS�ZLWK�WKH�LPPHGLDWH�HOHPHQWV�
RI�WKH�YHQWLODWLRQ�V\VWHP��DV�GLVFXVVHG�ODWHU��
7KH�WRWDO�IDQ�HI½FLHQF\�LV�RIWHQ�XVHG�WR�GHVFULEH�HI½FLHQF\�LQ�WHUPV�RI�WKH�

HOHFWULFDO�SRZHU�IRU�WKH�ZKROH�IDQ�V\VWHP�WKDW�LV�GUDZQ�IURP�WKH�PDLQV�HOHFWULFDO�

VXSSO\��7KLV�LQFOXGHV�WKH�SRZHU�FRQVXPHG�
E\�WKH�PRWRU�FRQWURO��VXFK�DV�WKH�IUHTXHQF\�
FRQYHUWHU���PRWRU��DQG�DQ\�LQWHUPHGLDWH�
GULYH�FKDLQ�HOHPHQWV��VXFK�DV�EHOW�GULYH�DQG�
VKDIW�EHDULQJV��WR�SURYLGH�WKH�PRWLYH�IRUFH�
WR�WKH�LPSHOOHU��7KH�WRWDO�HI½FLHQF\�PD\�EH�
GHWHUPLQHG�DW�DQ\�RSHUDWLQJ�FRQGLWLRQ�IURP�
WKH�DLU�SRZHU��DV�GHVFULEHG�LQ�WKH�SDQHO��$́LU�
SRZHUµ��GLYLGHG�E\�WKH�SRZHU�GUDZQ�IURP�WKH�
HOHFWULFDO�VXSSO\�

7RWDO��LQVWDOOHG��IDQ�HI½FLHQF\� �DLU�SRZHU�
�:��WRWDO�HOHFWULFDO�LQSXW�SRZHU��:�

7KH�6)3�LV�D�VWDQGDUGLVHG�PHDVXUH�RI�KRZ�
PXFK�WRWDO�SRZHU�LV�UHTXLUHG�E\�WKH�IDQ�WR�
PRYH�DLU�WKURXJK�WKH�FRQQHFWHG�V\VWHP��DQG�
LV�H[SUHVVHG�YDULRXVO\�DV�:À/��ÀV����N:ÀP��ÀV�� 
RU��LQFUHDVHG�E\��������DV�:ÀP��ÀV���

6)3� �
��7RWDO�HOHFWULFDO�SRZHU��N:

�������������$LU�YROXPH�¾RZUDWH��P�ÀV��

7KH�VWDQGDUG�%6�(1��������������
Energy performance of buildings – ventilation 
for buildings – Part 3: for non-residential 
buildings�SURYLGHV�H[WHQVLYH�DQG�DFFHVVLEOH�
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This module looks at the relevance of the specific 
fan power and how it is influenced by fan selection 
and location
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information on the determination of SFP. 
By setting, and implementing, a target 

maximum SFP (as, for example, in the UK 
and European regulations), it is possible to 
impose a standardised limit to the power 
requirements of ventilation systems. 
Reducing the SFP requires consideration not 
only of the fan, with its drive mechanics and 
control, but also its connection to the system 
and components of the ductwork installation. 
This considers the total pressure and will 
include frictional resistance (in terms of static 
pressure losses), velocity pressure ‘losses’ at 
entry and exit to the system and, importantly, 
the losses resulting from the ‘system effect’ 
or fan installation.

As illustrated in the example of a 
FHQWULIXJDO�IDQ�LQ�)LJXUH����WKH�YHORFLW\�SUR½OH�
of air leaving the fan will take some distance 
to evolve into a spin-free, symmetrical, fully 
GHYHORSHG�YHORFLW\�SUR½OH��7KH�XQLQWHUUXSWHG�
straight duct length should be at least two 
and a half times the hydraulic diameter 
(hydraulic diameter = 4 x cross-sectional 
area of the outlet divided by the outlet 
perimeter), and preferably more than six 
diameters, depending on speed.3 This allows 
WKH�DV\PPHWULF�YHORFLW\�SUR½OH�DW�WKH�RXWOHW�
to develop as the initial high-velocity pressure 
converts to static pressure (known as ‘static 
regain’). If a component, such as a cooling 
coil (in a ‘blow-through’ AHU), or a sharp 
EHQG�LV�SODFHG�LQ�WKH�VWLOO�VHWWOLQJ�DLU¾RZ��
WKH�KLJK�YHORFLW\�DLU�ZLOO�EH�UH¾HFWHG�IURP�
its surfaces, consuming power and creating 
subsequent collisions in the air streams. 
This creates turbulence and further loss 
of motive power, generating noise and so 
requiring an increase in the fan power to 
GHOLYHU�WKH�GHVLJQ�¾RZUDWH�RI�DLU�°�WKHUHE\�
increasing SFP. Any changes in direction 
should be sympathetic to the air streams, and 
they should be gradual, employing smooth-
surfaced transitions. If a bend is necessary, 
LW�VKRXOG�IROORZ�WKH�GLUHFWLRQ�RI�DLU¾RZ�IURP�
the fan and preferably include turning vanes.

There are similar considerations for fan 
inlets. The approach path for the incoming 
air should be smooth and unobstructed 
(for example, no dampers or tees). The 
entering air should have a symmetrical, 
fully developed, streamlined velocity 
SUR½OH��7KH�LQOHW�GXFW�VKRXOG�EH�RI�VLPLODU�
dimensions to the fan inlet and, if needed, 
employ a 15° transition.

The inlet duct should ideally be straight 
and at least three times the length of its 
hydraulic diameter. If this is not possible, 
then rectangular duct bends should have 
turning vanes to prevent spin and ensure 
HYHQ��VWUHDPOLQHG�¾RZ��DV�GLVFXVVHG�LQ�&,%6(�

TM42 Fan Application Guide�DQG�LOOXVWUDWHG�LQ�)LJXUH����&LUFXODU�GXFW�EHQGV�VKRXOG�
have an inner radius at least as large as the duct diameter. Flow straighteners, such 
DV�½OWHUV��FRLOV�RU�KHDW�H[FKDQJHUV��ZLOO�DFW�WR�UHGXFH�WKH�LQOHW�V\VWHP�HIIHFW�

For fans housed in a plenum, such as plug fans, the minimum distance from 
the fan inlet to the nearest plenum wall should2 be greater than 0.75 times the fan 
inlet diameter.

Ideally, SFP should be minimised; however, systems with very low SFP will be 
PRUH�VXVFHSWLEOH�WR�EHLQJ�LQ¾XHQFHG�E\�H[WHUQDO�SUHVVXUH�FKDQJHV�°�VXFK�DV�WKH�
effects of local wind. Although the SFP is most commonly determined as part of 
the desktop design exercise, it is important to ensure that the installed system 
represents the design intent, and so should be measured when operational.

The design (and installation) of the AHU components, ducting, dampers, 
GLIIXVHUV��JULOOHV�DQG�¾H[LEOH�FRQQHFWLRQV�FDQ�RIIHU�WKH�PRVW�LPPHGLDWH�RSSRUWXQLW\�
WR�UHGXFH�WKH�UHVLVWDQFH�WR�DLU¾RZ��DV�GLVFXVVHG�LQ�WKH�2FWREHU������CIBSE Journal 
&3'���+RZHYHU��ZLWKRXW�DSSO\LQJ�HIIHFWLYH�IDQ�WHFKQRORJ\��HIIRUWV�WR�UHGXFH�DLU�
power used in the system will be somewhat wasted. As reported by Eurovent,3 
the EU Ecodesign legislation has led to myriad innovations in the manufacturing 
RI�YHQWLODWLRQ�FRPSRQHQWV��0RWRU�DQG�IDQ�HI½FLHQFLHV�KDYH�LQFUHDVHG�VLJQL½FDQWO\��
KLJKO\�HI½FLHQW�HQHUJ\�UHFRYHU\�FRPSRQHQWV�LQ�PHFKDQLFDO�YHQWLODWLRQ�V\VWHPV�
have been enforced by law, and characteristic dimensions of AHUs grew by 
around 30% to meet the restrictions on the energy consumption of fans. Probably 
WKH�PRVW�FRPPRQ�W\SH�RI�IDQV�XVHG�LQ�EXLOGLQJ�+9$&�DUH�FHQWULIXJDO�IDQV�ZLWK�

Noting that 1Pa > 1N·m-2, and 1J = 1Nm, and 1W = 1J s-1, so 1W > 1NM s-1 > 1Pa x 1m3·s-1, 

air power delivered by the fan impeller (watts) = total system pressure (Pa) x air 
YROXPH�¾RZUDWH��P3·s-1).

$,5�32:(5

)LJXUH����7\SLFDO�YHORFLW\�SUR½OHV�DQG�SURSRUWLRQ�RI�SRWHQWLDO�VWDWLF�UHJDLQ�LQ�DLU�OHDYLQJ�D�
KRXVHG�FHQWULIXJDO�IDQ��7KH�OHQJWK�RI�EOXH�DUURZV�LQGLFDWHV�DLU�YHORFLW\�DQG�LOOXVWUDWHV�WKDW�
D�XQLIRUP�DQG�VWHDG\�SUR½OH�GRHV�QRW�GHYHORS�XQWLO�VRPH�GLVWDQFH�DZD\�IURP�WKH�RXWOHW�
�%DVHG�RQ�GDWD�IURP�$,9&�7HFKQLFDO�1RWH���2)

Cascade turning 
YDQHV�½WWHG

)LJXUH����$GGLQJ�WXUQLQJ�YDQHV�WR�PLQLPLVH�WKH�LPSDFW�RI�WKH�EHQG�WKDW�ZRXOG�
RWKHUZLVH�DGYHUVHO\�LPSDFW�WKH�IDQ�SHUIRUPDQFH��6RXUFH��&,%6(�70���

Recommended straight duct following fan, L
0.25 x L 0.50 x L 0.75 x L 1.00 x L

100%90%80%50%
Proportion of static regain

$LU¾RZ
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double inlets, backward curved centrifugal fans either with a scroll housing or as 
SOHQXP��RU�SOXJ�IDQV��DV�VKRZQ�LQ�)LJXUH����7KH�SOXJ�IDQ�HIIHFWLYHO\�¾LQJV�DLU�LQ�DOO�
tangential directions from the rotor, and the kinetic energy is quickly converted to 
static pressure, making the outlet stream less susceptible to system effects, and 
DLU�HQWHUV�WKH�RXWOHWV�DV�D�IXOO\�GHYHORSHG��VWUHDPOLQHG�¾RZ��DV�VKRZQ�LQ�)LJXUH�����
The outlets should be smooth to reduce pressure losses.

Although the smaller, forward-curved bladed centrifugal fan can deliver high 
DLU¾RZV��LW�KDV�ORZHU�LPSHOOHU�HI½FLHQFLHV��DV�ZHOO�DV�KLJK�RXWOHW�YHORFLWLHV��DQG�
there is greater opportunity to suffer velocity pressure losses from system effects. 
Such fans are not typically applied in AHUs, as they would contribute to a high SFP.

When a fan is housed in an AHU or duct, there will be pressure losses and 
increased noise not accounted for in the standalone performance data supplied 
by the fan manufacturer. Some AHU manufacturers/integrators reportedly base 
their published fan performance data directly on information supplied by the fan 
manufacturer, although this would provide a misleading indication of performance. 

As discussed by Berg,� centrifugal fans with double intakes have been typically 
chosen for ventilation and air conditioning applications when relatively high outlet 

velocities are required – for example, more 
than 8m·s-1 – and the ducting is practically 
VWUDLJKW�ZLWKRXW�DQ\�UHVWULFWLRQV��FDXVHG��IRU�
example, by changes in cross-sectional area, 
sudden changes in direction, or by dampers 
or attenuators immediately on the output 
VLGH�RI�D�IDQ���7KLV�ZRXOG�FRPPRQO\�EH�
found in larger ventilation plants.

Plug fans, employing directly connected 
LQYHUWHU�RU�HOHFWUR�FRPPXWDWHG��(&��GULYHV��
are typically used in smaller AHUs with 
ORZHU�DLU¾RZV��DQG�DUH�FRPPRQO\�XVHG�
for ductwork systems designed for lower 
YHORFLWLHV��IRU�H[DPSOH��OHVV�WKDQ��PÀV-1���
with consequently smaller pressure drops. 
7KH\�SURYLGH�JUHDW�¾H[LELOLW\�LQ�RXWOHW�
FRQQHFWLRQV��IURP�WKH�SOHQXP���DQG�GR�QRW�
require an uninterrupted length of straight 
GXFW�DW�WKH�RXWOHW��7KH�HI½FLHQF\�ZLOO�EH�
dependent on the fan’s location within the 
plenum and the relationship of the fan to its 
outlet – the plenum being used to convert 
the kinetic energy in the air to deliver the 
static pressure. Because of their simplicity 
DQG�KLJK�LQVWDOOHG�HI½FLHQF\��SOXJ�IDQV�DUH�
increasingly being developed and applied in 
larger systems.
,Q�WHUPV�RI�ZKROH�OLIH�FRVW��DQG�WRWDO�OLIH�

FDUERQ�HPLVVLRQV���WKHUH�LV�D�OLPLW�WR�KRZ�
low the SFP can go before the capital cost 
of the equipment outweighs the operational 
savings in lower pressure drops – this is 
GLVFXVVHG�DW�OHQJWK�LQ�&,%6(�70���Improve 
life-cycle performance of mechanical ventilation 
systems���7KH�VSUHDGVKHHW�LQFOXGHG�LQ�70����
although a little dated in its example data, 
provides an excellent basis for examining 
the whole-life costs of a system, and can be 
readily extended to provide an indication of 
UHODWLYH�RSHUDWLRQDO�FDUERQ�LPSDFW��

The Building Regulations5 in the UK limit 
the installed power that may be consumed 
by fans in ventilation systems in terms of 
SFP. In these regulations, the value of the 
SFP for an air distribution system accounts 
for the combined sum of the design watts of 
the system supply and extract fans, including 
losses through switchgear and controls 
�VXFK�DV�LQYHUWHUV���GLYLGHG�E\�WKH�GHVLJQ�
DLU¾RZ�UDWH�WKURXJK�WKDW�V\VWHP���6HH�SDQHO��
´6HWWLQJ�WKH�VWDQGDUG�IRU�6)3µ���

Any such standardised SFPs should 
not be seen as the ultimate target. Better 
standards are achievable through careful, 
but typically simple, design practices – such 
as including turning vanes in bends – that 
FDQ�JHQHUDWH�VLJQL½FDQW�EHQH½WV�LQ�OLIHWLPH�
operational energy consumption, costs and 
carbon emissions.
© Tim Dwyer, 2021.
Q��7XUQ�WR�SDJH����IRU�IXUWKHU�UHDGLQJ�and references.
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Table 1 provides an example of the requirements for centralised fan systems, taken from the 
guidance document5 for the regulations for non-domestic applications for England (the full 
document additionally includes values for other types of fan-powered ventilation systems). 
7KH�UHTXLUHG�YDOXHV�DV�VKRZQ�LQ�WKH�WDEOH�DUH�VLJQL½FDQWO\�ORZHU�WKDQ�WKRVH�KLVWRULFDOO\�IRXQG�

in buildings.6 The recent 2021 consultation on potential revisions to Approved Document L 
Conservation of fuel and power�SURYLGHG�D�QHZ�VHW�RI�WDUJHW�6)3�YDOXHV��DV�DEVWUDFWHG�LQ�WKH�½QDO�
column of Table 1). The apparent increase in SFP is misleading, as it now includes the previously 
VHSDUDWH�DOORZDQFH�IRU�D�KHDW�UHFRYHU\�GHYLFH�DQG�DVVRFLDWHG�½OWHU��DV�KHDW�UHFRYHU\�LV�QRZ�WKH�
standard requirement for ventilation systems.

6(77,1*�7+(�67$1'$5'�)25�6)3

6SHFL½F�IDQ�SRZHU��:À/-1ÀV-1)

6\VWHP�W\SH 1HZ��
EXLOGLQJV

([LVWLQJ��
EXLOGLQJV

2021 Consultation Part L
(new buildings)

Central balanced mechanical ventilation 
system with heating and cooling 1.6 2.2 2.0

Central balanced mechanical ventilation 
system with heating only 1.5 1.8 1.9

All other central balanced mechanical 
ventilation systems 1.1 1.6 1.5

Additional allowances are added for heat recovery and other specialist components –  
PRVW�QRWDEO\��WKH�XVH�RI�D�+(3$�½OWHU�DOORZV�DQ�DGGLWLRQDO��:À/-1ÀV-1

7DEOH����([DPSOHV�RI�PD[LPXP�VSHFL½F�IDQ�SRZHU�LQ�DLU�GLVWULEXWLRQ�V\VWHPV�IRU��
EXLOGLQJV�WR�FRPSO\�ZLWK�(QJODQG�%XLOGLQJ�5HJXODWLRQV�����

)LJXUH����$�SOHQXP��RU�´SOXJµ��
EDFNZDUG�FXUYHG�FHQWULIXJDO�IDQ

)LJXUH����9HORFLW\�RXWOHW�SUR½OH�IURP�WKH�SOHQXP�RI�D�SOXJ�IDQ��7KH�
SUR½OH�LV�IXOO\�GHYHORSHG�DQG�DOORZV�WUDQVLWLRQV�FORVH�WR�WKH�RXWOHW�RI�
WKH�IDQ��6RXUFH��6ZHJRQ�

$LU¾RZ
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1.  In the quoted building energy e!ciency survey, what 
percentage of electrical energy was estimated as being 
consumed by fans in 2014-15 in non-domestic stock?

 A    More than 5% 

 B    More than 6% 

 C   More than 7% 

 D    More than 8% 

 E   More than 9% 

2.  At the outlet of a scroll-housed centrifugal fan, what 
is the proportion of the maximum regain of velocity 
pressure to static pressure after 0.50 of the recommended 
straight length?

 A    25%

 B    50%

 C    80%

 D    90%

 E    100%

3.  What would the SFP be for a system where the total 
electrical power supplied is 1.5kW for an air volume 
flowrate of 0.75m3·s-1 and a total system pressure drop 
of 0.6 kPa?

 A    0.6W·L-1·s-1

 B    0.75W·L-1·s-1

 C   1.5W·L-1·s-1

 D    2W·L-1·s-1

 E    2.5W·L-1·s-1

4.  What growth in the physical size of AHUs was reported by 
Eurovent to meet the restrictions on energy consumption?

 A     25%

 B    30%

 C     35%

 D     40%

 E     45%

5.  If a system employs a HEPA filter, what additional 
allowance is made to that in the table of limiting SFPs 
for England?

 A    0.2W·L-1·s-1

 B     0.4W·L-1·s-1

 C    0.6W·L-1·s-1

 D    0.8W·L-1·s-1

 E     1W·L-1·s-1
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Further reading: 
CIBSE TM42: Fan Application Guide (2006) provides detailed information on the 
assessment and installation of HVAC fans.
AIVC Technical Note 65, 5HFRPPHQGDWLRQV�RQ�VSHFL½F�IDQ�SRZHU�DQG�IDQ�V\VWHP�HI½FLHQF\ 
gives detailed commentary and analysis of this application of fans for HVAC.
Swegon Air Academy AIR Chapter 25 Fans and SFP by Gunnar Berg inspired and 
provided content for this CPD article.
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Save hours on your 
installations with our 
fast-fit rail system

BIS RapidRail® – a light rail alternative to strut
Pipe fixing can be time consuming on a big build. Our light rail system is suitable for heating & plumbing pipes, ventilation ducts,

cable trays and more. The speed comes from the fast-fit, pre-assembled fixings & accessories which simply twist and lock into place.

No loose parts! The additional benefits of using a lightweight rail system are clear. It’s easier and safer to install overhead, 2m lengths 

make it easier to store & transport, and using less steel is better for the environment. 

Find out more and request a sample at walraven.com/en/rapidrail
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B R I T I S H  D E S I G N E D  E N G I N E E R E D  A N D  M A N U F A C T U R E D  I N  T H E  U K .

e of Eco Air Box has developed a range o
our rooftop packages designed for yo

nufactured air to air heat exchangers manu
vides heatfrom composite plastic provid

ered exhaust hoods for There is also an option for powere
ing energy saving modes.better air quality and free coolin

ntegrated control software All this is controlled by our inte
l BMS systems through itswhich can integrate into all B

BacNet interface.

|  R290 heat pumps
|  Digital compressors
|  Integrated control system

|  Site surveys for replacement

to reduce running costs and maintenance. 

HQEuropean H |  Bromsgrove, Worcestershire, UK  |  +44 (0)1527 492750  |   info@excool.com

Counterflow Heat 
Exchange Technology
with R290
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SPECIAL FEATURES
This month: AHU news; chillers with heat recovery technology; R32 chillers

Q CHILLERS AND AIR 
HANDLING UNITS

New Eurovent AHU 
summer label launched

Faster air exchange 
poses risk, study finds
A recent study published in the Building 
and Environment journal, by researchers 
DW�WKH�86�'HSDUWPHQW�RI�(QHUJ\µV�3DFL½F�
Northwest National Laboratory, has 
suggested that – in a multiroom building 
– rapid air exchanges can spread the SARS-
CoV-2 virus rapidly from the source room 
into other rooms at high concentrations. 
Particle levels spike in adjacent rooms 
within 30 minutes and can remain elevated 
for up to approximately 90 minutes.

Dr Chris Iddon, CIBSE Natural Ventilation 
Group chair, believes the authors have 
FRQ¾DWHG�YHQWLODWLRQ�¾RZUDWHV�DQG�
recirculation. ‘Where we might understand 
high air exchange rates as bringing in 
more outside air, in this study, the high air 
exchange rates are inclusive of mixing air, 
therefore increasing movement of air from a 
source room to another room,’ he said.

Professor Catherine Noakes, who 
supported CIBSE in producing ventilation 
guidance for Covid-19, said: ‘This isn’t about 
air change rates, it’s about mixing between 
spaces. A higher level of mixing reduces the 
risk in the source zone but increases the 
risk in the other zones. If the viral emissions 
are higher enough, this could potentially 
increase the overall risk, as there are more 
people available to be infected.

‘Where this has real implications is 
not so much recirculation ventilation, 
but in buildings where there are pressure 
differences between spaces – probably 
PRVW�ULVN\�ZKHUH�\RX�KDYH�¾RZ�IURP�
a source room, which could have 
reasonable ventilation, to a neighbouring 
room that doesn’t have good ventilation, 
and the virus builds up. The important thing 
therefore is to ensure good ventilation in 
all occupied rooms to minimise this risk.’  
Read the study at bit.ly/CJJun21PNNLstudy

AHU leakage advice
Guidelines for improving indoor air quality 
and correcting the performance of air 
handling units (AHUs) as a result of internal 
leakages has been published by Eurovent.

Produced by the association’s air 
handling units product group (PG-AHU), 
Eurovent Recommendation 6/15: Air 
leakages in air handling units gives an in-
depth overview of the issue. It includes: 
explanations of leakage types; reference 
to related standards and regulations; 
FODUL½FDWLRQ�RI�OHDNDJH�LQGLFDWRUV��W\SLFDO�
leakage rates for various design options; 
guidance on design, commissioning 
and maintenance for eliminating or 
minimising leakages; and correction of AHU 
performance as a result of internal leakages. 
It is available at bit.ly/CJJun21Eurovent

Label uses ASHRAE database to 
obtain climate conditions  

A new energy label for air handling units 
(AHUs), accommodating warm weather 
conditions, will be made mandatory from 
6HSWHPEHU��7KH�(QHUJ\�(I½FLHQF\�&ODVVHV�
IRU�6XPPHU�$SSOLFDWLRQ��((&6��ODEHO�ZLOO�
also acknowledge humidity recovery. 
:KLOH�WKH�(XURYHQW�&HUWL½FDWLRQ�HQHUJ\�

label for AHUs has become a reference 
point for the market, helping customers 
compare brands, it is based on conditions 
in colder northern European countries. 
This is because many initiatives were 
largely driven by companies in this region, 
ZKLFK�ZHUH�WKH�½UVW�WR�KLJKOLJKW�WKH�QHHG�
to look at energy-saving opportunities. 

Jörn Doerk, technical product manager, 
$+8�GHVLJQ�DQG�FHUWL½FDWLRQ��0HQHUJD��
Systemair Group, said: ‘It was dismissive 
of the situation in areas with warmer 
climates, and that is what we want to 
change and correct with the introduction 
of the summer label.’

Systemair has said it will adopt 
the ‘summer label’ for its range of 

(XURYHQW�FHUWL½HG�$+8V�E\�-XQH��$QG\�
Bijmans, the company’s development 
manager in the Netherlands, said: ‘The 
summer label wants to strengthen the 
idea of energy saving in the context of 
hot-weather situations. As such, it has 
WKH�DGGHG�EHQH½W�RI�DFNQRZOHGJLQJ�
humidity recovery in view of its important 
FRQWULEXWLRQ�WR�RYHUDOO�HQHUJ\�HI½FLHQF\�
performance, which makes the label more 
advanced than the calculations for the 
winter label.’
7KH�FHUWL½FDWLRQ�ERG\�FODLPV�WKH�ODEHO�

gives a realistic representation of the 
usefulness and necessity of a certain heat-
UHFRYHU\�HI½FLHQF\�LQ�VXPPHU�FRQGLWLRQV��
with the air resistance that this may cost 
DW�D�FHUWDLQ�IDQ�HI½FLHQF\�

It uses the ASHRAE climate database 
WR�REWDLQ�FOLPDWH�FRQGLWLRQV��&XVWRPHUV�
can select their location, or the closest 
½[HG�FLW\�DYDLODEOH��WR�JHW�WKH�VXLWDEOH�
RSWLRQV�LQ�WKH�$+8�FRQ½JXUDWRUV�RI�
6\VWHPDLU�DQG�0HQHUJD��7KH�FDOFXODWLRQV�
have considered the temperature and 
humidity at the highest level, in view of its 
impact on the cooling rate.

New ventilation at Elta Fans’ HQ
Elta Fans has installed a new air 
KDQGOLQJ�XQLW��$+8��DW�LWV�KHDG�RI½FH�
in Kinsgwinford, Dudley.

The manufacturer said it upgraded 
its ventilation system in October to 
ensure good indoor air quality.
$QD�&URVV��$+8�SURGXFW�PDQDJHU�

at Elta Fans, said: ‘We used the 
reduced occupancy in the building 
as an opportunity to make changes 
to the space. We opted for a Prema 540 with an electric heater to ensure we could 
maintain ambient temperature for staff, while improving indoor air quality.’
7KH�V\VWHP�LV�½WWHG�ZLWK�D�½QH�½OWHU��H30�������RQ�VXSSO\�WR�UHPRYH�UHVSLUDEOH�

particles from incoming air, which Elco says has improved indoor air quality. ‘We have 
VHHQ�D�����GHFUHDVH�LQ�SHDN�&22 levels throughout the working day. The fact that the 
system is demand-controlled has also allowed us to adapt to the various lockdowns, 
meaning it only works as hard as it needs to depending on occupancy levels.’
&RPELQLQJ�D�ORZ�HQHUJ\�FRQVXPSWLRQ�(&�PRWRU�ZLWK�WKH�DELOLW\�WR�KHDW�LQFRPLQJ�

air through a dedicated heat exchanger ensures utility costs are minimised, said the 
PDQXIDFWXUHU��&22�DQG�RWKHU�W\SHV�RI�SROOXWDQWV��LQFOXGLQJ�302.5��792&V��122 and O3, 
are continuously monitored.
&URVV�VDLG��́ ,I�HYHQWV�RI�WKH�SDVW�\HDU�KDYH�WDXJKW�XV�DQ\WKLQJ�ZLWK�UHJDUGV�WR�LQGRRU�

spaces, it’s that we need to ensure ventilation remains a top priority.’
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WE’RE NO.1
FOR DUCTING!
Did you know Domus Ventilation is the UK’s No.1 for Ducting?
The complete solution provider of duct and accessories, offering 
guaranteed compatibility, compliant with regulations, quality of 
fit and peace of mind!

YOUR
VENTILATION 
SPECIALIST
03443 715 523
www.domusventilation.co.uk

domusventilation_

5 REASONS WHY:
Your one stop shop! We have the widest range of duct 

   products to suit any application

Specifically designed to minimise resistance and assist in 
   delivering high efficiency

Unique high efficiency green line duct bends

Our range allows you to be fully compliant with Domus 
    Ventilation’s unique thermal ducting systems

FREE technical drawing service available
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Five steps to AHU e!  ciency
Demand Logic’s Mike Darby shares fi ve ways to improve air handling unit e!  ciency, 
based on common issues identifi ed using his company’s building analytics platform

1. Understand the optimum start stop: When not 
½�JKWLQJ�D�SDQGHPLF��YHQWLODWLRQ�$+8V�VKRXOG�QRW�QHFHVVDULO\�
EH�VXEMHFW�WR�KHDWLQJ�DQG�FRROLQJ�RSWLPXP�VWDUW�VWRS�VWUDWHJLHV�
WR�H[WHQG�YHQWLODWLRQ�KRXUV��:KHQ�WKHUH�LV�QR�QHHG�IRU�SXUJH�
YHQWLODWLRQ��$+8V�EHLQJ�EURXJKW�RQ�EHIRUH�RFFXSDQF\�PXVW�EH�
TXHVWLRQHG��LI�QHHGHG��WKLV�FDQ�EH�½�[HG�E\�D�%06�FRQWUDFWRU�

2. Humidifi cation and supply control: :H�VHH�FDVHV�
ZKHUH�VXSSO\�DLU�FRQWUROOHG�$+8V�GHKXPLGLI\�DLU�EHFDXVH�
UHODWLYH�KXPLGLW\��5+��DSSHDUV�WR�EH�KLJK��RQO\�WR�½�QG�
WKDW��ZKHQ�WKH�DLU�UHDFKHV�WKH�ZDUPHU�VSDFH��WKH�5+�GURSV�
FRQVLGHUDEO\��)L[�WKLV�E\�HLWKHU�PRGLI\LQJ�WKH�%06�WR�FDOFXODWH�
VXSSO\�DLU�PRLVWXUH�FRQWHQW��FRQWURO�WR�VSDFH�RU�UHWXUQ�DLU�5+�

3. Temperature control for condensing boilers: ,W�LV�
QRW�XQXVXDO�IRU�$+8V�ZLWK�SUHKHDW�DQG�UHKHDW�FRLOV�WR�RSHUDWH�
ZLWK�SUHKHDW�IRU�IURVW�SURWHFWLRQ�DQG�UHKHDW�WR�GHOLYHU�UHTXLUHG�
VXSSO\�WHPSHUDWXUH��7KLV�FDQ�OHDG�WR�UHGXQGDQW�FDSDFLW\�LQ�
HLWKHU�FRLO�DQG�SRWHQWLDOO\�VKLIW�FRQGHQVLQJ�ERLOHUV��ZLWK�GHPDQG�
OHG�/7+:�¾�RZ�WHPSHUDWXUH��RXWVLGH�RSWLPDO�RSHUDWLRQ�
WHPSHUDWXUHV��6XEMHFW�WR�VSHFL½�F�SUHKHDW�UHTXLUHPHQWV��DQ�

DOWHUQDWLYH�IHHGV�WKH�RXWSXW�RI�WKH�UHKHDW�FRQWURO�ORRS�LQWR�WKH�
SUHKHDW�FRQWURO��VR�WKH�SUHKHDW�RSHUDWHV�IURP�WKH�PD[LPXP�RI�
HLWKHU�WKH�IURVW�SURWHFWLRQ�ORRS�RU�UHKHDW�ORRS��$W�ORZHU�RXWVLGH�
DLU�FRQGLWLRQV��ERWK�FRLOV�ZLOO�RSHUDWH�LQ�WDQGHP��VR�/7+:�
WHPSHUDWXUH�LV�HOHYDWHG�RQO\�ZKHQ�ERWK�FRLOV�DUH�DW�PD[LPXP��

4. Optimise the variable air volume (VAV) fan speed: 
6WDWLF�SUHVVXUH�VHWSRLQW��ZKLFK�FRQWUROV�IDQ�VSHHG��LV�RIWHQ�
PDQXDOO\�LQFUHDVHG�LQ�DQ�DWWHPSW�WR�RYHUFRPH�FRROLQJ�SUREOHPV�
DQG�WKHQ�LQDGYHUWHQWO\�OHIW�DW�WKLV�OHYHO��,Q�PDQ\�GLJLWDO�V\VWHPV��
WKH�$+8�FRQWUROOHU�FDQ�LQWHUURJDWH�9$9�ER[�FRQWUROOHUV��7KLV�
FDQ�LQIRUP�D�GHPDQG�OHG�DXWRPDWLF�DGMXVWPHQW�RI�WKH�VHW�SRLQW�
IRU�GXFW�VWDWLF�SUHVVXUH�WR�PDLQWDLQ�WKH�ORZHVW�SRVVLEOH�IDQ�
VSHHG�ZKLOH�NHHSLQJ�WKH�PD[LPXP�QXPEHU�RI�9$9�ER[�FRQWURO�
GDPSHUV�IXOO\�RSHQ��DQG�DOO�ER[HV�VXSSO\LQJ�UHTXLUHG�¾�RZUDWHV���

5. Beat the cold start performance: $�VXGGHQ�¾�RZ�RI�
VXE�]HUR�WHPSHUDWXUH�DLU�RYHU�DQ�$+8�FRLO�FDQ�FDXVH�D�IURVW�
VWDW�WR�WULS��RU�D�FRLO�WR�IUHH]H�DQG�VSOLW��LI�FRQWUROV�GRQµW�UHVSRQG�
TXLFNO\��(QVXUH�WKH�FRQWUROV�GHOD\�WKH�IDQ�VWDUW�VXI½�FLHQWO\�
DFFRUGLQJ�WR�RXWVLGH�DLU�WHPSHUDWXUH�

Q
MIKE DARBY is CEO 

and co-founder of 
Demand Logic 
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Mitsubishi Electric’s new modular R32 e-Series
chillers are available in 150kW and 180kW and
can be connected in a bank of six units, to
provide a total system capacity of up to 1,080kW.
They are available in both cooling only and heat
pump variations and come with a fi ve-year warranty.

Key features of the new e-Series
• Seasonal Energy Effi ciency Ratio of 5.52
• A Delta T of up to 10°K
• 65% lower GWP than R410A version
• Wide operating range
• Reduced refrigerant volume
• 48-hour availability

Ideal for commercial buildings
Perfect for offi ces, large retail premises, universities, 
libraries, hospitality and healthcare, as well as ambient 
loop solutions like multi-residential or multi-purpose 
buildings, the required plant space vs traditional 
applications is reduced by up to 35%.

For additional support tools, information sheets,
CPD guides, brochures, webinars & infographics.

Visit MEchillers.co.uk/cibse621

ON THE NEW R32 
e-SERIES MODULAR 
CHILLER

CONSULTANT
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0.21 m3/s
up to 40 m3/s

Delivering Optimised 
Indoor Air Quality 

0345 565 2700                     www.daikinapplied.uk
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Daikin Applied (UK) Ltd designs and manufactures a range of Air Handling Units that are 

fully HTM and SHTM 03-01 compliant. From standard modular units to more complex 

bespoke systems, our products are designed to provide inherent fl exibility that can be 

confi gured and combined specifi cally to meet the exact requirements of any healthcare 

building. 

Our AHU’s are designed to be the most environmentally friendly and energy effi  cient on 

the market, thus reducing their ecological impact, whilst keeping costs down through the 

minimisation of energy consumption. Combined with the small physical footprint of the 

system, these features make our Air Handling Units ideal for your application.
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THE RISE 
OF HEAT 
RECOVERY 
CHILLERS This method is appropriate for smaller applications, and for providing domestic hot water in a building

Partial heat recovery (desuperheater)

Total heat recovery

This method is appropriate where there is a large cooling requirement, such as in manufacturing processes
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For smaller applications, partial heat recovery using a 
desuperheater can be used to harness waste heat and provide domestic 
hot water at a temperature of approximately 60°C. For this method of 
heat recovery, the desuperheater is fitted in series with the condenser 
circuit. The desuperheater recovers heat from the higher-temperature 
super-heated refrigerant gas at the compressor outlet; only the heat of 
compression is captured.

An alternative approach to using a conventional chiller and boiler 
system is to use a reversible electric-powered heat pump to provide 
both cooling and heating. The benefit of this solution is that there is no 
need for a gas boiler and, consequently, no need for a gas connection, 
which can simplify the hydronic system design and reduce the amount 
of plant space required, and save on costs. In addition, maintenance 
and controls are rationalised, which can also save on capital costs. 
According to Mitsubishi Electric, the long-term operating costs of 
this type of system can be ‘significantly lower’ than a chiller-boiler 
combination, and energy savings are claimed to be up to 40%. 

Integrated heat recovery electric heat pumps are available that 
contain the usual heat pump elements of compressor, evaporator and 
condenser, as well as additional auxiliary exchangers to enable the 
chiller to capture heat from the cooling system for use elsewhere in 
the building.

In May’s CIBSE Journal, we featured Joel Gustafsson Consulting’s 
proposed scheme for the Mill Lane redevelopment in Cambridge. 
The scheme is one of the first in a new wave of large-scale projects 
where site-wide heating and cooling is supplied by electric-powered 
air source heat pumps. The heat pumps incorporate a heat recovery 
feature, which enables heat removed by the heat pump in cooling 

H
eat recovery chillers are ideal for mixed-use 
schemes where there is a range of occupancy 
patterns and a diversity in peak heating and 
cooling demand times. The technology is 
also applicable to smaller-scale projects, 
such as large offices where workstations 

close to one façade may be in direct sun and require 
cooling, while those close to the opposite, shaded façade 
may require heat.

The benefit of using heat recovery chillers is that they 
capture heat that would otherwise be wasted and use that 
for heating, which helps minimise carbon emissions and 
saves money. 

An additional benefit of using heat recovery chillers is 
that the installation will have little or no impact on the 
amount of plant space needed for a project. 

There are a number of heat recovery chiller 
solutions available:
Total heat recovery is a solution best suited to applications 
with a very large cooling requirement, such as a data 
centre or a manufacturing plant. 

In a total heat recovery system, a heat exchanger is 
installed in parallel with the heat rejection condenser coil 
circuit. This allows 100% of the heat rejection circuit to 
pass through the heat recovery heat exchanger, to ensure 
a useful amount of heat is available to generate hot water. 
Under this arrangement, the chiller will produce as much 
hot water as possible while controlling the leaving chilled-
water temperature. 

The benefit of using full heat reclaim is that a high 
percentage of waste heat can be recovered. If the heat 
demand is sufficient, then full heat recovery could, 
potentially, eliminate the need for the chiller to be 
piped to a cooling tower. This arrangement results in 
a dramatically more attractive financial incentive for 
heat recovery, but is limited to applications that can use 
the temperature of hot water able to be produced.

“Heat recovery chillers capture heat that 
would otherwise be wasted, and use it for 
heating – minimising carbon emissions”

CHILLERS  |  HEAT RECOVERY CHILLERS

Using chillers with heat recovery 
technology means utilising 
otherwise wasted heat to provide  
a building’s heat or hot water.  
Andy Pearson looks at the options

CIBSE June 21 pp57-58 Heat recovery chiller.indd   57CIBSE June 21 pp57-58 Heat recovery chiller.indd   57 21/05/2021   17:5621/05/2021   17:56



Simultaneous heating and cooling chillers

Long-term operating costs are lower than the chiller-boiler combination, with up to 40% energy savings

The four-pipe Integra chiller contains additional auxiliary exchangers

CHILLERS  |  HEAT RECOVERY CHILLERS
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mode to be used in the scheme’s heating and hot-water 
systems. The Mill Lane scheme uses a reversible heat 
pump chiller to provide simultaneous heating and 
cooling. For this scheme, the heat pumps have three 
modes of operation:
�  Heating mode, where the units extract heat from 

ambient air
�  Cooling mode, where heat is rejected to the ambient air
�  Heat recovery or balanced mode, where the heat 

removed by the cooling system is added to the 
heating and hot-water systems, saving heat energy 
that would otherwise be wasted by jettisoning it into 
the atmosphere. 

Maximum system efficiency occurs when the system is 
in balanced mode, when heating and cooling demands 
are matched. To maximise the time the system will 
operate in this mode, the Mill Lane scheme incorporates 
buffer vessels.

Another heat recovery option is to use a dedicated 
heat recovery heat pump. This approach is best suited 
to large, water-cooled chiller applications. It uses the 
condenser water, or return chiller water, as its heat source. 
Removing heat from the return chiller water helps 
increase the system’s overall efficiency, which reduces its 
overall energy use and, hence, its carbon emissions.

Case study: 350 Euston Road, London,
This seven-storey office building forms part of property 
developer British Land’s Regent’s Place retail and leisure 
development. When the traditional boiler and chiller 
system was due for replacement, British Land’s property 
management partner, Broadgate Estates, worked with 
Cavendish Engineers to find a low carbon alternative.

The old central heating, ventilation and air conditioning 
system comprised three boilers, two air-cooled chillers 
and two air handling units (without heat recovery).

The team developed a comprehensive energy model 
to simulate the building’s operation. It used the model to 
analyse two alternative solutions:
�  Replacing the old chillers and boilers with the latest 

energy-efficient ones
�  Installing a system based on air source heat pumps.

The air source heat pump option offered the best efficiency and 
greatest lifetime savings for occupiers, based on payback. In addition, 
because the heat pump (Climaveneta Integra) can produce a 
combination of hot and chilled water, it replaces the need for separate 
boilers and chillers, which has saved space on the roof that is now 
available to occupiers for additional plant requirements.

The first year of operating the new system resulted in a saving 
of 218 tonnes of CO2 emissions and a reduction in primary energy 
consumption of around 47%. The scheme’s energy-efficient operation 
means that occupiers will continue to benefit from ongoing savings.  CJ
Q��The project was nominated in the Commercial/Industrial Project of the Year 

category at the 2018 CIBSE Building Performance Awards.

Q��See case study in B&SERT 2017 at bit.ly/CJJun21chiller  
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With Swegon’s Air Quality Control dynamic 
pressure compensation functionality, GOLD
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Careful component 
selection ensures safe and 
HI½FLHQW�5���FKLOOHUV A

CHILLERS  |  R32 REFRIGERANT

doption of R32 refrigerant for use in air conditioning 
chillers and heat pumps is gathering pace as the F-gas 
Regulation continues to impact the marketplace. The 
change is being driven by the need to move away from 
using high global warming potential (GWP) refrigerants 

to cool and heat buildings and adopt lower-GWP alternatives. R32, for 
example, has a GWP of 675 (as per IPCC Fourth Assessment Report), 
compared with 2,088 for R410A, the refrigerant it often replaces – a cut 
of two-thirds in potential environmental impact.

The F-Gas Regulation requires a phasedown in the use of R410A – and 
all hydrofluorocarbon refrigerants – and a reduction of 79% by 2030 
(relative to 2015). As production is scaled down, the cost of the refrigerant 
is likely to rise, giving an additional incentive to move to lower-GWP 
alternatives. The lower GWP of R32 is due to its chemical composition. 
R410A is a mix of R32 and high-GWP component R125, whereas R32 is 
a single-component refrigerant. As a working fluid in chillers, R32 has 
a 2.5% higher operating pressure than R410A, at around 12-26bar (174-
377Psi), but it has better heat transfer and higher refrigerating capacity. 

R32 is classified as an A2L refrigerant, a category established to denote 
fluids that may be of lower flammability in certain circumstances. After 
detailed testing, it is widely accepted that, if good practice is followed, any 
risks are extremely small and can be managed, and are acceptable in light 
of significant environmental benefits.

The Federation of Environmental Trades Associations (FETA) says 
that ‘in practical terms, it is very difficult to ignite A2L gases, but some 
precautions must be taken to prevent accidental buildup of refrigerant, 
particularly during charging of systems’.1

Contractors working with R32 are required to take additional training 
as a top-up to mandatory F-gas handling qualifications, to ensure correct 
procedures are followed while installing and servicing systems. 

For manufacturers, the introduction of 
R32 has required a number of changes in 
the design and construction of equipment. 
For example, R32 units must be designed to 
eliminate sources of ignition, with the use 
of brushless motors, enclosed relays, and 
protected contactors or control boxes.

Performance in practice
Carrier went back to the drawing board to 
ensure R32 systems are fully optimised at 
every stage in the thermodynamic cycle. This 
required careful component selection and 
testing to ensure the best possible match for 
the unique properties of the refrigerant. 

As well as designing scroll compressors 
specifically for use with R32, further efficiency 
gains are made possible by using the latest 
micro-channel heat exchangers. These 
all-aluminium components help reduce 
refrigerant charge by 40% versus standard 
copper/aluminium coils. 

The exchangers are paired with high-
performance sixth-generation fans, which 
have a new multi-blade design for improved 
aerodynamic performance. Accurate load 
matching is assisted by variable-speed 
condenser fans and pumps. Brazed plate heat 
exchangers with asymmetric channels are 
used to reduce pressure drop and minimise the 
risk of fouling on the water side. Their dual-
circuit design also assists performance in both 
full and part-load conditions.

The use of multiple-stage compressors 
operating in independent refrigeration 
circuits means that, in the unlikely event of a 
compressor failing, chillers can continue to 
operate. It also limits the risk of refrigerant 
leakage in the case of accidental damage.

As a result of design improvements and 
careful component selection, the refrigerant 
carbon footprint of our latest commercial 
scroll chillers and heat pumps operating on 
R32 has been reduced by up to 80%. This 
reflects the refrigerant’s lower GWP and 
reduction in charge compared with the 
previous generation using R410A.  CJ
Q��ANDY LEGG is Carrier UK’s product manager for 

chillers and heat pumps

References:
1.   An introduction to A2L refrigerants, FETA.
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As the HFC phasedown bites, the switch to R32 is gathering momentum. 
Carrier UK’s Andy Legg explains the background to the adoption of this 
lower-GWP refrigerant, and highlights some benefits for building owners

GREAT POTENTIAL
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Self-contained air scrubber range to improve indoor air quality. 

Suitable for Office, Hotel, 
Healthcare, Education and 
Industry

THE OPTICLEANTM 39UV

For further information please contact us on:

Email: healthybuildings.uk@carrier.com

Tel: 01372 220220

www.carrieraircon.co.uk
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and broadening of your 
knowledge and skills, to maintain 
professional competence. It is a 
requirement of CIBSE and other 
professional bodies.

This Journal CPD programme 
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requirements. Study the module 
and answer the questions on 
WKH�½QDO�SDJH��(DFK�VXFFHVVIXOO\�
completed module is equivalent 
to 1.5 hours of CPD. 

Modules are also available at 
www.cibsejournal.com/cpdEnsuring healthy building 

environments with mechanical 
ventilation systems

For building services engineers, the prerogative to deliver healthy and productive 
environments is not new, but the focus on this has increased because of the recent 
overriding imperative to minimise the exposure of building occupants to SARS-
Cov-2. In many cases, particularly in commercial and institutional applications, the 
provision of appropriately healthy indoor air will depend on mechanical ventilation. 
This CPD article will consider the demands on the ventilation systems to maintain 
healthy internal environments, and briefly explore the application of ultraviolet 
germicidal irradiation (UVGI) in air handling units (AHUs) as a means of providing 
energy efficient microbial cleaning.

Air in buildings is likely to contain contaminants, including particulate matter 
(some biological in origin), gases, and vapours,1 and there is a plethora of guidance 
on the acceptable limits of common – and not so common – air pollutants that could 
impact the internal environment. Sources for many of these contaminants may be 
located indoors – from building components, occupants and occupant activities – 
outdoors, or both indoors and outdoors. The range of possible substances is daunting 
(as comprehensively illustrated in the World Health Organization (WHO) Air Quality 
Guidelines for Europe2) but, in terms of typical European applications, there are key 
chemical contaminants3 of carbon monoxide (CO) and nitrogen dioxide (NO2), and 
the volatile organic compounds (VOCs) formaldehyde, benzene and naphthalene. 
There are several of lesser significance, and their impact will be dependent on 
exposure levels – this, notably, includes carbon dioxide (CO2). Additionally, there are 
bacteria and viruses, particulate matter (PM2.5, PM1.0 and ultrafine particles) and, in 
some locations, gases such as radon. Moderating gaseous contaminants and ultrafine 
particles requires air-cleaning devices in addition to general particle filters.

As explained in CIBSE Technical Memorandum TM40 Health and wellbeing 
in building services, exposure to air pollutants can have both acute and chronic 

health effects, from mild to severe – and the 
pollutants may not even be perceived by 
occupants. The effects can include temporary 
discomfort and annoyance (or pleasure) 
from odours, while some pollutants can have 
negative impacts on cognitive performance. 
Poor indoor air quality (IAQ) can lead to 
headaches, fatigue, lack of concentration, 
and irritation of the eyes, nose, throat and 
lungs; conversely, optimised ventilation 
providing improved IAQ has been shown to 
significantly improve cognitive functioning of 
office workers, including in areas such as crisis 
response, information usage and strategy.4

TM40 relates to several studies that 
have found benefits in improving IAQ 
by avoiding pollutant sources, providing 
adequate ventilation rates, and filtering 
the air supply. TM40 refers to ‘a number 
of studies that found benefits in increasing 
fresh air rates beyond current best practice 
recommendations; for example, reducing 
non-specific symptoms, such as headaches, 
irritation, or self-reported lethargy, and sick 
leave’. However, it is noted that most of these 
studies are inconclusive about the possible 
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This module explores the demands on mechanical ventilation 
systems to maintain healthy indoor environments, as well as 
considering the emerging application of UV-C in air handling units
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Figure 1: Illustration of how a mechanical ventilation system is likely to impact exposure from an infected person (speaking woman on the right), with aerosol exposure (red dots) 
in the breathing zone of another person (man on the left). Large droplet exhalation is marked with purple dots (Based on REVHA Covid-19 Guidance6)
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causes for the improvements; they do not 
link ventilation rates with monitored IAQ 
parameters, and it is therefore not known 
whether the effects may be related to CO2 
levels or to other pollutants.

Part of the cocktail that makes up the 
IAQ are the variables of air temperature and 
moisture content, and the consequent relative 
humidity. These are the comfort parameters 
that are most readily directly controlled 
by a mechanical ventilation system, but, 
in themselves, can trigger events that will 
impact other aspects of IAQ. For example, 
high relative humidity will promote microbial 
growth such as mould, dust mites, fungi, 
and bacteria, which can have adverse health 
effects. Higher temperatures and higher 
humidity levels are linked to increased VOC 
off-gassing from materials. Maintaining 
relative humidity between 40% and 60% 
minimises the risk of microbial growth, as well 
as maintaining hydrated and intact mucosal 
barriers of human occupants.

The key principles for identifying and 
controlling potential risks – as proposed 
in CIBSE TM405 – are ‘source control’ 
and the ‘precautionary principle’. Ideally, 
controlling or potentially treating pollutants 
at source – before they enter the occupied 
environment – provides the most effective 
way to reduce risk and avoid reliance on costly, 
complex, or maintenance-intensive solutions. 
In terms of precaution, the health effect of 
design solutions will sometimes only become 
apparent in the long term, or possibly after 
they unexpectedly impact a subset of the 
population. TM40 emphasises that this does 
not mean a limit to innovation, but that new 
methods should be carefully tested prior to 
application, and a plan should be in place for 
their monitoring. New solutions should be 
demonstrated to be safe, rather than waiting 
for potential evidence that they are not. Any 
proposed design solutions should be simple 
to understand and should take account of the 
expected resources required for operation and 
maintenance, such as skills, staff and budget.

The predominant advice during the Covid-19 pandemic has been to employ 
ventilation to dilute and remove contaminants in the indoor air. In many cases, and 
particularly for domestic and smaller buildings, this may be achievable through 
increasing the number of open windows and other natural ventilation pathways. 
However, in larger commercial and institutional buildings, and for buildings located 
in areas of poor outdoor air quality, mechanical ventilation may present the most 
practical solution. 

Figure 1, based on an illustration in the recently published REHVA Covid-19 
Guidance,6 indicates that employing simple mechanical ventilation (with good 
air mixing) will probably reduce the potential for cross-contamination within 
a space. When applied with an appropriate ventilation rate, this example 
illustrates that the risk of cross-infection from SARS-Cov-2 is lowered by virtue 
of the dilution provided by the incoming (uncontaminated) air – subject to not 
creating contaminant-laden airstreams connecting the source and receiver. 
Therefore, where there is an internal source of pollution – such as SARS-Cov-2 – 
100% outdoor-air systems are widely advocated as a means of sustaining low 
contaminant levels. In most cases, there will be a need for some form of air cleaning 
to at least protect the air-handling equipment and decorative state of the building, 
and, increasingly, to reduce outdoor air pollutants that would otherwise adversely 
affect the health and productivity of occupants. 

Full outdoor-air systems would normally include some form of heat recovery to 
reduce the heating, cooling and humidification energy consumption. Many systems 
are designed to employ some proportion of air recirculation (rather than maintain 
100% outdoor air), in a compromise between air quality and operational costs. 
Both full outdoor-air and recirculation systems are designed to supply sufficient air 
to maintain good air movement in the occupied space, since this will also impact 
the occupants’ comfort. However, particularly as a result of the pandemic, there is 
increased concern about the potential risks of cross-contamination between rooms 
where they are ventilated by shared recirculated air systems.

Research7 published this month (undertaken by the US government’s Pacific 
Northwest National Laboratory (PNNL) provides an interesting assessment on 
the impact of ventilation rates, recirculation and filtration on the potential for 
Covid-19 cross-infection through transmission of aerosols (which can reasonably be 
extrapolated to other similar airborne contaminants). It confirms that the potential 
for infection in a single ventilated space reduces significantly as (uncontaminated) 
air-change rates rise. When considering multi-space recirculated air systems, 
the picture is not quite so simple, as higher flowrates from a contaminated room 
will increase the proportion of contaminants passed into the recirculated air 
and onto other spaces; the paper provides a detailed, and accessible, explanation 
of the modelled scenarios. This can lead to a comparatively large increase in 
the accumulated contaminant levels in the rooms that are supplied with some 
proportion of this recirculated air. However, the research determined that, for typical 
recirculation rates, the introduction of a very basic MERV 8 (5 ISO Coarse >95%) 
filter in the recirculated air path significantly reduced the risk of cross-infection, and 
the modelling indicates that there was little benefit of employing higher-rated filters.

Many control systems in contemporary heating, ventilation and air conditioning 
(HVAC) systems are able to provide sophisticated building and zone modulation of 
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ventilation rates. These can typically be programmed to deliver purge ventilation 
before occupation, so, for example, reducing VOCs that have off-gassed from 
furnishings and finishes, removing lingering airborne aerosols emitted by occupants 
during a lunch break, or simply introducing large amounts of outdoor air to stabilise 
the internal environmental temperatures and humidities to ensure comfortable 
and healthy conditions immediately before occupation. This can be linked into the 
control of night-time free-cooling systems that can supplement or replace a purge 
cycle by precooling the space with outdoor air. In the period after the Covid-19 
pandemic, the pattern of working – particularly in offices – may well change, and 
lead to buildings regularly operating with partial occupancy. Ideally, the HVAC 
control will allow operation that provides occupancy-based ventilation rates, making 
more outside air available to occupied zones, thereby ensuring optimal IAQ in 
occupied areas and reducing energy consumption.

Traditional air-cleaning techniques include different forms of general air filters 
(classified by BS EN ISO 168908) and EPA, HEPA and ULPA filters (classified by 
BS EN 18229).

As discussed in the August 2020 CIBSE Journal article,10 the air-pressure drop 
across a HEPA filter is likely to be two or three times that of a general purpose panel 
filter. So, existing, and refreshed, technologies have seen accelerated application 
as building operators seek air ‘cleaning’ devices to moderate the microbial load in 
the air that do not add significantly to airflow system resistance, system physical 
dimensions or energy consumption. An example is the integration of ultraviolet 
germicidal irradiation (UVGI) into AHUs, which inactivates viruses by UV-C 
photons photochemically interacting with the RNA/DNA molecules in a virus or 

bacterium, to render these microbes  
non-infectious.11

Commentaries on ultraviolet light and 
its safe application to UVGI are provided 
in the August 202012 and November 202013 
CIBSE Journal.

Modern applications, such as that shown in 
the indicative panel ‘Application of UVGI in an 
AHU’ (below), typically employ low-pressure 
mercury vapour lamps with a main emission 
at 254nm, which falls close to the peak 
germicidal wavelengths of 265nm to 270nm. 
(LEDs are still comparably expensive for such 
applications.) Some lamps can also emit UV 
at 185nm (variously categorised as UV-C or 
‘vacuum UV’, as shown in Figure 2), which 
will produce ozone as it splits the oxygen 
molecules in the air. Ozone is not a desired, or 
safe, addition to indoor air in occupied spaces, 
so it is important that such lamps are not 
used. UV-C will have little impact on moving 
airstreams where there is a limited ultraviolet 
dose, as the contaminants swiftly pass by. 

UVGI systems do not provide filtration, 
so inactivated particles, such as dead 
fungal spores, may remain in the airstream. 
Therefore, these systems should only be used 
with a downstream particle filter. Far UV-C 
light in the range of 200nm to 222nm has 
been shown14 to disrupt microbes efficiently, 
but without the potential skin-damaging 
effects associated with 254nm UV-C. (It 
can still reach inside viruses and bacteria to 
cause damage to the RNA/DNA because the 
microbes are very small.) Far-UVC is likely to 
evolve into new applications of UVGI.

Whatever the technology, TM40 notes 
that a monitoring capability should be 
included in the design, enabling opportunities 
to gather data on operational indoor 
environmental quality and on user safety, 
comfort and satisfaction.
© Tim Dwyer, 2021.
Q��Turn to page 66 for further reading and references.
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Figure 2: The electromagnetic spectrum highlighting the low-pressure mercury vapour 
lamp with a main emission at 254nm. Unwanted emission at 185nm generates ozone

APPLICATION OF UVGI IN AN AHU

UV-C lamps can be installed at 
strategic points within the AHU 
enclosure. In the manufacturer’s 
example illustrated in Figure 3, 
the UV-C lamps are employed to 
decontaminate the coil surface 
condensate in the drip tray and, 
within the limitations of the exposure 
time and UV-C intensity, the air 
passing through the AHU housing. 
The lamps are fully enclosed within 
the AHU’s metal housing, and the 
units include safety interlocks 
to avoid accidental exposure to 
technicians during maintenance.
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1.  Which of these is not included as one of the key 

contaminants in European applications?

 A    Benzene 

 B    Carbon monoxide

 C   Formaldehyde

 D    Naphthalene

 E   Sulphur dioxide

2.  Which CIBSE technical memorandum specifically provides 

guidance on health and wellbeing?

 A    TM11

 B    TM26

 C    TM40

 D    TM42

 E    TM65 

3.  What range of relative humidity is suggested as being 

most appropriate to minimise risk of microbial growth?

 A    Under 25%

 B    Between 25% and 40%

 C   Between 40% and 60%

 D    Between 60% and 75%

 E    Above 75%

4.  Which research centre undertook the research 

investigating the impact of ventilation on the potential for 

Covid-19 cross-infection through transmission of aerosol?

 A    BRE

 B    BSRIA

 C    CDC

 D    PNNL

 E    US DOE

5.  Using which of these wavelengths of UV light would risk 

generating ozone in the airstream?

 A    185nm

 B     205nm

 C    225nm

 D    245nm

 E     265nm

Module 180 
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Further reading: 
CIBSE Journal CPD Module 27: Indoor air quality and Module 116: CIBSE guidance for 
delivering good IAQ in the built environment.
CIBSE Knowledge Series: KS17 – Indoor air quality and ventilation.
CIBSE TM26: +\JLHQLF�PDLQWHQDQFH�RI�RI½FH�YHQWLODWLRQ�GXFWZRUN.
CIBSE Covid-19 Guidance: Ventilation (v4).
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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.

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.

p67.CIBSEMagJune21.indd   67p67.CIBSEMagJune21.indd   67 17/05/2021   14:4217/05/2021   14:42



68   June 2021   www.cibsejournal.com 

PRODUCTS & SERVICES

Products of the month
Rinnai future-proofs its commercial hot-water heating units

A IWHU�H[WHQVLYH�WHVWLQJ�DQG�YHUL½FDWLRQ��
5LQQDLµV�1�6HULHV�FRPPHUFLDO�KRW�
ZDWHU�KHDWLQJ�XQLWV�DQG�V\VWHPV�DUH�

´K\GURJHQ�UHDG\µ��,Q�DGGLWLRQ��WKH�FRPSDQ\�
VD\V�DQ\�1�6HULHV�XQLWV�LQVWDOOHG�VLQFH�
'HFHPEHU������DUH�UHWUR�FRPSDWLEOH�ZLWK�WKH�
SURSRVHG�QDWXUDO�JDV�DQG�K\GURJHQ�EOHQG�IXHOV�
WKDW�FRXOG�EH�IHG�WKURXJK�H[LVWLQJ�JDV�SLSHOLQH�
LQIUDVWUXFWXUH�LQ�WKH�IXWXUH�
´7KLV�LV�D�PDMRU�DQQRXQFHPHQW�IRU�RXU�

FXVWRPHUVµ�LQVWDOODWLRQV��ZKHWKHU�FXUUHQW�RU�
SODQQHG�µ�VD\V�5LQQDLµV�&KULV�*RJJLQ��́ ,W�PHDQV�
\RX�DUH�IXWXUH�SURRIHG�µ
7KHUH�DUH�IRXU�PRGHOV�LQ�WKH�1�6HULHV�UDQJH��

WKH�1����L�JLYLQJ�����OLWUHV�SHU�KRXU��/�KU��); 
WKH�1����H��H[WHUQDO�����/�KU���DW����&���WKH�
1����L�����/�KU����DQG�WKH�1����H�����/�KU�� 
RI�WHPSHUDWXUH�FRQWUROOHG�ZDWHU�DW����&���7KH�
WZR�����V�KDYH�ORDG�SUR½OHV�RI�;;/�DQG�DUH�
FODVV�$�UDWHG�IRU�ZDWHU�HI½FLHQF\��DV�DUH�WKH�
����V��ZKLFK�KDYH�ORDG�SUR½OHV�RI�;/�

WKH�+\'HSOR\�SURMHFW��,W�GHOLYHUHG�D�����
K\GURJHQ�EOHQG�WR����XQLYHUVLW\�EXLOGLQJV�DQG�
����KRPHV��ZLWKRXW�WKH�QHHG�IRU�FXVWRPHUV�WR�
PDNH�DQ\�FKDQJHV�WR�WKHLU�H[LVWLQJ�DSSOLDQFHV�
7KH�QH[W�SKDVH�RI�WULDOV�LV�DW�:LQODWRQ��QHDU�

*DWHVKHDG��ZKHUH�����KRXVHV�°�SOXV�D�FKXUFK��
SULPDU\�VFKRRO�DQG�VHYHUDO�EXVLQHVVHV�°�ZLOO�
UHFHLYH�D�����K\GURJHQ�EOHQG�IRU�DURXQG����
PRQWKV��)RU�WKRVH�LQWHUHVWHG�LQ�WKH�LPSDFW�
RI�LQGXVWULDO�FOXVWHUV��WKHUH�LV�WKH�+\1HW�
SURJUDPPH�LQ�WKH�1RUWK�:HVW��ZKHUH�PRUH�
WKDQ�WZR�PLOOLRQ�EXLOGLQJV�°�IURP�/LYHUSRRO�WR�
0DQFKHVWHU�°�DUH�H[SHFWHG�WR�UHFHLYH�EOHQGHG�
K\GURJHQ�LQ�WKH�QHDU�IXWXUH��
+\GURJHQ�LV�IRUHFDVW�WR�DW�OHDVW�SULFH�PDWFK�

LQGXVWULDO�VFDOH�DOWHUQDWLYHV�ZLWKLQ�D�GHFDGH��
5LQQDL�LV�SODQQLQJ�WR�FUHDWH�DQ�RQOLQH�

LQIRUPDWLRQ�KXE�GHGLFDWHG�WR�K\GURJHQ�DV�D�
ORZ�FDUERQ�HQHUJ\�IRU�WKH�IXWXUH��$LPHG�DW�
FRQVXOWDQWV��HQJLQHHUV��VSHFL½HUV�DQG�HQG�
XVHUV��WKH�KXE�ZLOO�LQFOXGH�ZHELQDUV�DQG�DOO�
UHTXHVWHG�GLJLWDO�RU�RQVLWH�PHHWLQJV�

Q��Call 01928 531 870, email engineer@
rinnaiuk.com or sales@rinnaiuk.com, 
or visit www.rinnaiuk.com

Manufacturer’s N Series range 
ready for hydrogen-blend fuel 
as decarbonisation continues

Manufacturer calls for unity in push for net zero

RLQQDL�KDV�FDOOHG�IRU�D�VLQJOH�ERG\�WR�
UHSUHVHQW�DOO�VHFWRUV�RI�WKH�EXLOGLQJV��
SURGXFWV�DQG�VHUYLFHV�LQGXVWULHV��WR�

SURPRWH�DQG�KHOS�DFKLHYH�WKH�JRDO�RI�QHW�]HUR�
FDUERQ�HPLVVLRQV��
7KH�PDQXIDFWXUHU�RI�FRQWLQXRXV�¾RZ�

KRW�ZDWHU�V\VWHPV�VD\V�WKH�FRXQFLO�VKRXOG�EH�
FRPSRVHG�RI�DOO�LQWHUHVWHG�SDUWLHV�°�UHVLGHQWLDO�
DQG�LQGXVWULDO�FRQVXPHUV��FRQWUDFWRUV��
LQVWDOOHUV��GLVWULEXWRUV��GHVLJQHUV�DQG�
FRQVXOWDQWV��DQG�PDQXIDFWXUHUV�°�WR�SODQ�IRU�
D�UHDOLVWLF�DQG�SUDFWLFDO�URXWH�WR�QHW�]HUR�
,WV�PDQDJLQJ�GLUHFWRU��7RQ\�*LWWLQJV��

EHOLHYHV�WKLV�FDQ�RQO\�EH�DFKLHYHG�WKURXJK�
XQLW\�DQG�UHVSRQVLEOH�LQIRUPDWLRQ�H[FKDQJH��
WR�DYRLG�SDUWLVDQ�RU�́ VLOYHU�EXOOHWµ�DSSURDFKHV�
WR�WHFKQRORJ\��+H�DOVR�VD\V�LQGXVWULHV�PXVW�
ORRN�DW�WKLV�FKDOOHQJH�IURP�WKH�FRQVXPHUVµ�
SRLQW�RI�YLHZ�DQG�SXW�DFFXUDWH�LQIRUPDWLRQ�LQ�
WKH�SXEOLF�DUHQD��
´:H�FDQQRW�EH�DJQRVWLF�WRZDUGV�HQHUJ\�

YHFWRUV�RI�WKH�IXWXUH�µ�DGGV�*LWWLQJV��́ 7KH�

FRPELQDWLRQ�RI�K\GURJHQ��%LR/3*�DQG�HOHFWULFLW\�
ZLOO�SURYLGH�D�UREXVW�GHFDUERQLVDWLRQ�SDWKZD\��
´,Q�RXU�VHFWRU��ZH�KDYH�PDQXIDFWXUHUV�RI�

VLPLODU�RU�OLNH�IRU�OLNH�SURGXFWV�WKDW�DUH�ORRNLQJ�WR�
ZKDW�ZLOO�UHSODFH�QDWXUDO�JDV�DV�WKH�IXHO�RI�PDVV�
FRQVXPSWLRQ��DQG�KRZ�WKDW�ZLOO�DIIHFW�WKHP��:H�
DOVR�KDYH�WKH�SUDJPDWLF�ORJLF�RI�WU\LQJ�WR�½QG�
DIIRUGDEOH�IXHOV�IRU�WKH�PDVV�PDUNHW��
$́OWHUQDWLYHV��RQ�WKHLU�RZQ��DUH�VLPSO\�QRW�

DQ�DQVZHU��:H�DOVR�QHHG�WR�ORRN�DW�WKH�UDQJH�RI�

LQQRYDWLRQV�DQG�GHYHORSPHQWV�WKDW�ZLOO�FRPH�
RQ�VWUHDP�µ
*LWWLQJV�EHOLHYHV�QR�VLQJOH�SURGXFW�RU�V\VWHP�

FDQ�VROYH�WKH�LVVXH�RI�FDUERQ�HPLVVLRQV��:KDW��
IRU�H[DPSOH��ZRXOG�EH�WKH�QHW�]HUR�DQVZHU�WR�
D�FRPPHUFLDO�RU�LQGXVWULDO�EXLOGLQJ�HQYHORSH�
WKDW�QHHGV�OHJLRQHOOD�SUHYHQWLRQ�UHJLPHV�
DQG�FRQVWDQW�KLJK�WHPSHUDWXUH�KRW�ZDWHU�LQ�
ODUJH�YROXPHV"�/LNHZLVH��KH�DVNV��KRZ�ZLOO�
HOHFWUL½FDWLRQ�DQG�KHDW�SXPSV�EH�DWWUDFWLYH�
LQ�WHUPV�RI�FDSLWDO��LQVWDOODWLRQ��DQG�RQJRLQJ�
RSHUDWLRQDO�FRVWV�DQG�SHUIRUPDQFH"�
´:KHQ�ZH�ORRN�WRZDUGV�QRWLRQDO�EXLOGLQJ�

PRGHOV�ZLWKLQ�WKH�QHZ�)XWXUH�%XLOGLQJV�
6WDQGDUG��RU�WKH�6FRWWLVK�HQHUJ\�LQ�EXLOGLQJV�
GUDIW��WKHVH�GRFXPHQWV�DUH�FOHDUO\�ORRNLQJ�
IRU�D�VLOYHU�EXOOHW�VROXWLRQ�WKDW�GRHVQµW�H[LVW�µ�
*LWWLQJV�VD\V�
´(YHU\WKLQJ�KDV�D�UROH�WR�SOD\��DQG�HYHU\WKLQJ�

QRQ�FDUERQ�FDQ�KDYH�D�IXWXUH��$�FROOHFWLYH��
HTXLWDEOH�HIIRUW�ZLOO�JLYH�XV�WKH�UHVXOW�ZH�DOO�
ZDQW�°�WKH�UHVXOW�ZH�PXVW�KDYH�LI�ZH�DUH�WR�KDYH�
D�VXVWDLQHG�TXDOLW\�RI�OLIH�µ

Q��Call 01928 531 870, email engineer@
rinnaiuk.com or sales@rinnaiuk.com, 
or visit www.rinnaiuk.com

Rinnai believes a council will 
concentrate sectors’ e!orts to 
meet carbon emissions goals

´'HFDUERQLVDWLRQ�LV�WKH�JRDO�IRU�DOO�RI�XV��EXW�
LW�ZRQµW�EH�DFKLHYHG�E\�D�VLQJOH�SURGXFW�W\SH�
RU�HQHUJ\�YHFWRU�µ�DGGV�*RJJLQ��́ 7KHUH�ZLOO�EH�
D�UHTXLUHPHQW�IRU�GLIIHUHQW�HQHUJ\�VRXUFHV��
ZKHWKHU�WKDW�EH�K\GURJHQ��HOHFWULF�RU�GLVWULFW�
KHDW��:H�QHHG�WR�EH�SUDJPDWLF�DQG�ORJLFDO�ZKHQ�
FRQVLGHULQJ�VHUYLFHV�GHVLJQ�ZLWKLQ�RXU�YHU\�
GLYHUVH�EXLOGLQJ�VWRFN�µ�
+\GURJHQ�KDV�EHHQ�VXFFHVVIXOO\�VXSSOLHG�WR�

.HHOH�8QLYHUVLW\µV�FDPSXV�LQ�WKH�0LGODQGV�XQGHU�

Tel: 020 7880 6245  Email: cibsedirectory@redactive.co.uk

Rinnai’s MD 
Tony Gittings 
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Hospital M&E health matters  
NHS hospitals and staff have faced 
considerable pressure in recent times, 
as a result of the pivotal role they have 
EHHQ�SOD\LQJ�LQ�½JKWLQJ�WKH�HIIHFWV�RI�WKH�
Covid-19 pandemic. 

At Grundfos Pumps, we have been proud to 
play our role in supporting UK hospitals and – 
as we have done for decades – delivering a 
broad spectrum of pump demands. Like the 
NHS staff, these ‘hidden heroes’ have been 
asked to go over and above their normal 
operation and remain in peak condition 24/7. 

These pumps and pump systems perform 
important tasks that include: maintaining 
complex HVAC demands; ensuring the 
GHOLYHU\�RI�VXI½FLHQW�FOHDQ�ZDWHU��WKH�UHPRYDO�
RI�ZDVWHZDWHU��½UH�VXSSUHVVLRQ�GHPDQGV��
and many other ancillary functions. 

For more information on how our team 
of specialists can help you get the best from 
your pump solutions, go to our website, 
where you will also discover how Grundfos 
can support hospitals and a wide range of 
other applications.
Q�Visit www.grundfos.co.uk 

  nVent’s UFH thermostat gets 
smart update
The premium nVent RAYCHEM SENZ WIFI electric 
XQGHU¾RRU�KHDWLQJ��8)+��WKHUPRVWDW�KDV�EHHQ�
updated to allow users to control their heating 
using voice commands via a smartphone app or 
home-hub device. Enabled by the development of 
an open application programming interface, the 
new feature allows the thermostat to be integrated 
with leading smart-speaker devices and building 
management systems, bringing connected 
XQGHU¾RRU�KHDWLQJ�WR�DQ\�DSSOLFDWLRQ��
Q�Call +44 (0) 7836 236 534 or email  
david.perry@nVent.com 

Save time and labour with 
Essco’s new FCVA  
(VVFRµV�QHZ�IDQ�FRLO�YDOYH�DVVHPEO\��)&9$��
is designed to save time and reduce labour 
costs, allowing users to easily set up the 
system and perform maintenance.

The FCVA connects fan coils, ceiling 
conditioning systems and cold beams on to 
primary heat networks within multi-dwelling 
buildings, and provides control of the 
secondary circuit, with automatic shut-off, 
EDODQFLQJ�DQG�½OWHULQJ�

With pre-assembled heating and cooling 
handed assemblies, with only four connections to make on site, installation time is reduced – and at 
225mm x 84mm x 159mm, Essco’s FCVA is light and easy to handle. 
$VVHPEOLHV�DOVR�FRPH�ZLWK�DQ�,'�WDJ�WR�UHFRUG�WKH�¾RZ�FRHI½FLHQW��.9��DQG�FRPPLVVLRQLQJ�

information, which gives a permanent record for future system servicing. Installers can also access the 
LQVWDOODWLRQ��RSHUDWLRQ�DQG�PDLQWHQDQFH��,20��PDQXDO�YLD�WKHLU�PRELOH��WDEOHW�RU�ODSWRS�XVLQJ�WKH�45�
code on the ID tag. 

Maintenance is minimal, with a simple annual strainer check to carry out, and there is a two-year 
warranty from point of delivery.  
Q�Call 01489 779068 or visit www.esscogroup.co.uk

  Scott bids farewell to Condair 
Condair’s sales and marketing director Tim Scott is 
retiring after 32 years with the company. 

Scott joined the sales department in 1988, when the 
½UP�ZDV�-6�+XPLGL½HUV��EHFRPLQJ�VHUYLFH�GLUHFWRU����
years later, and sales and marketing director in 2007. 

‘I feel privileged to have worked with such amazing 
people,’ he said. ‘The past 32 years have been an 
absolute pleasure.’

Tony Fleming, head of Condair’s Northern Europe sales 
operations, added: ‘We wish Tim every happiness, and 
thank him for the contribution he has made to Condair.’
Q�Visit www.condair.co.uk

  Residential ventilation  
is focus of Domus CPD
Domus Ventilation has revised its CIBSE-
accredited CPD course Residential Ventilation 
Principles and Building Regulations. Focusing 
on new build, the course explains the changes 
to Part F – Ventilation, and topics include: why 
ventilation is necessary, with greater emphasis 
on pollutants and indoor air quality; the types 
of ventilation available, plus ductwork and 
installation practices; and relevant regulations/
directives. The course also looks at Part B – Fire 
Safety, addressing the requirements for using 
combustible material in cavities, while MVHR 
guidelines and best practice also feature.
Q�Email megan.bennett@ 
domusventilation.co.uk
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  Exyte Hargreaves appoints new operations director
With more than 30 years’ experience of working with companies in and outside of the UK, David Fitzpatrick 
has become operations director of Exyte Hargreaves’ Smoke and Fire business unit. 

Fitzpatrick has spent a large part of his career working within smoke-related manufacturing companies, 
such as NuAire and Actionair, and has previously worked for Airvent and Colt International, as well as 
creating Adexsi UK. 
,Q�KLV�QHZ�UROH��KH�ZLOO�EH�UHVSRQVLEOH�IRU�PDQDJLQJ�([\WH�+DUJUHDYHVµ�VPRNH�DQG�½UH�EXVLQHVV�XQLW��ZKHUH�

his extensive industry experience will complement the customer-focused culture.
Fitzpatrick joined the CIBSE board in May 2019, and was chairman of CIBSE Patrons from 2012 to October 

2019. Commenting on his new appointment, he said: ‘This was an opportunity I could not turn down. Exyte 
Hargreaves has done some of the most complex smoke projects – from Crossrail to Manchester Airport. 

‘This new business unit allows us to build upon the tremendous experience and knowledge the business 
has to package a stand-alone service to a broader customer base.’
Q�Visit www.exyte-hargreaves.net

Jung Pumpen launches FAQ videos  

A series of ‘frequently asked questions’ videos are now 
available on the UK’s Jung Pumpen website at: www.jung-
pumps.co.uk/what-the-faq-series-by-jung-pumpen/

Other Jung Pumpen resources include a 3D library for 
ZDVWHZDWHU�DQG�VHZDJH�¾RRU�PRXQWHG�SXPSLQJ�V\VWHPV�DQG�
access to personal online presentations.  
%HUNVKLUH�EDVHG�3XPS�7HFKQRORJ\�LV�RQH�RI�RQO\�WZR�½UPV�

authorised to supply Jung Pumpen products in the UK. 
Q�Call 0118 9821 555 or email  
support@pumptechnology.co.uk

  Viega launches smart 
Pressgun range

Viega has upgraded its Pressgun suite of 
products to include the new Pressgun 6 Plus and 
Pressgun Picco 6 Plus.

These compact tools link wirelessly to a 
smartphone and offer enhanced functionality via 
the Viega Tool Services app. Users can choose 
between the default pressing mode, Viega 
AutoCycle, or the Viega SmartCycle, which 
presses the connection in two stages to allow 
inspection before completing.

The 6 Plus press jaw holder can be rotated 
360°, while the Picco 6 Plus has a rotating head 
of up to 180°.

With a pressing force of 32kN, the 6 Plus is 
suitable for metal press-connection systems 
with a dimension of 12mm to 108mm, 
Megapress steel pipe connections of 3/8in 
to 4in with the Pressgun Press Booster, and 
multilayer pipe systems of 12mm to 63mm. 

The Picco 6 Plus can deliver a 24kN pressing 
force and handle metallic press connectors 
(12mm to 35mm), Megapress steel pipe 
connectors (3/8in to 3/4in), and plastic pipeline 
systems (12mm to 40 mm). 
Q�Visit: www.viega.co.uk
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  Elco delivers premium  
upgrade to o!ce refurb
Elco Heating Solutions has supplied 15 Trigon XL 570kW 
boilers as part of a major upgrade of 10 Upper Bank Street in 
London’s Canary Wharf.
7KH�EXLOGLQJ�KDV����RFFXSLHG�DQG�IRXU�EDVHPHQW�¾RRUV��

function suites, a gym, a swimming pool, and auditorium. 
+HYHQWD�%XLOGLQJ�6HUYLFHV�(QJLQHHULQJ�LQVWDOOHG�WKH�¾RRU�
VWDQGLQJ�ERLOHUV�RYHU�WKUHH�¾RRUV��WKH�½IWK��VL[WK�DQG���VW�

The Trigon XL has seven models, with outputs of 150-
570kW, ultra-low NOx emissions, an 8bar working pressure, 
��.�¾RZ�UHWXUQ�WHPSHUDWXUH�GLIIHUHQWLDO��DQG�DQ�XOWUD�
compact footprint.
Q�Visit www.elco.co.uk or www.heventa.co.uk 

TF Solutions becomes Mitsubishi Electric wholesaler  
TF Solutions has become a wholesaler for Mitsubishi Electric’s advanced range of HVAC solutions, and 
now offers the manufacturer’s range of products ‘off the shelf’. 

‘We are currently moving through a period of rapid growth and expansion,’ says managing director 
$QG\�&KHUULOO��́:H�NQRZ�WKH�PDUNHW�IRU�VXVWDLQDEOH�DQG�HQHUJ\�HI½FLHQW�SURGXFWV�LV�H[SDQGLQJ�
rapidly, and our customers need product choice 
and design support as they look to capitalise on 
new opportunities. 

‘With Mitsubishi Electric now held in stock across all 
of our branches, this complements our current stock 
offering of Fujitsu and Samsung.’

Gary Lamsdale, distributor, wholesaler and VAR 
manager for Mitsubishi Electric, says: ‘We’re delighted 
to support TF Solutions as it grows its business.’ 

TF Solutions has branches in Leeds, Stockport, 
Burton, Northampton, Bristol, Dunstable, Crayford, 
*XLOGIRUG�DQG�6PHWKZLFN��ZLWK�PRUH�WR�FRPH��7KH�½UP�
is also planning three training centres to serve the UK.
Q�Call 0330 041 5283 or visit  
www.tfsolutions.co.uk
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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���� ������������������������������������

Waterloo’s CIBSE CPD Webinars  

Waterloo’s CIBSE-approved CPDs are now available to 
everyone as live webinars. 
The next dates scheduled are:
O��An Introduction to VAV systems –  

Thursday 24 June 2021 at 3pm
O��General Air Distribution –  

Thursday 8 July 2021 at 3pm
For more information or to register for either of these 
events, visit www.waterloo.co.uk/cpd-and-training, 
ZKHUH�\RX�ZLOO�DOVR�½QG�UHFRUGLQJV�RI�SUHYLRXV�
sessions of both CPDs.
Q�Visit www.waterloo.co.uk

Smoke safety specialist joins Exyte Hargreaves to  
support new solution launch  
Exyte Hargreaves has appointed David Ayling as 
technical manager within its Smoke and Fire Safety 
(SFS) business unit.

Ayling has a 30-year career in the smoke industry, 
working across key disciplines, including the design 
and manufacture of smoke and environmental 
control systems and ventilation projects. 

He has been instrumental in delivering major 
engineering projects, including the 2012 Olympic 
Village development, for which he commissioned 
and installed smoke and environmental ventilation 
systems for the athletes’ residential blocks. 

SFS offers clients an end-to-end package 
LQ�WKH�VSHFL½FDWLRQ�DQG�GHOLYHU\�RI�QDWXUDO�
and mechanical smoke-control systems, from 
design and manufacturing through to installation 
and commission.

‘As an electrical engineer, my focus has always been on the detail of smoke and ventilation 
systems, ensuring they offer the highest quality solutions possible. Exyte Hargreaves’ approach 
is unique and long overdue within the industry, and it’s exciting to be involved from the start,’ 
said Ayling.

Andy Sneyd, at Exyte Hargreaves, added: ‘David will be instrumental in us being able to 
saturate the market with our smoke safety and ventilation products and solutions, and we look 
forward to having him on board.’
Q�Visit www.exyte-hargreaves.net
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Find out more and apply online at 
jec.pinpointhq.com/jobs/11091 or scan the QR code

If you are passionate about sustainable solutions and love the challenge and opportunities of 
working for an established and well respected, safety-focused company, then we believe that 
Jersey Electricity is the place for you!

 Jersey Energy is a pan Channel Island building services consultancy specialising in the design of 
high quality, low energy and sustainable solutions within the built environment, providing a wide 
range of services to clients on projects ranging in size and complexity from domestic dwellings 
through to commercial and industrial properties.

You will contribute to developing the business and your own career progression, which will be 
actively and positively encouraged.

We are family-friendly, believe in work life balance and strive to give you everything you need to 
both love your job and do excellent work.

We are an equal opportunity employer and value diversity at our company.

Principal / Associate Mechanical 
Building Services Design Engineer

Competitive salary, pension, excellent bene  ts

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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Since Hurley Palmer Flatt joined forces with American-based HDR 18 months 
ago, HDR | Hurley Palmer Flatt has been restructuring  to form a global 
engineering division with more than 1,000 staff. It has offices in all the major 
cities across the US, as well as many in Europe, the Middle East and Africa, 

and Asia-Pacific , with former Hurley Palmer Flatt directors taking many of the 
leadership roles. 

 As sector leader for corporate and commercial offices, Adrian Gray is preparing 
the growth and development strategy for all geographic regions. He says meeting 
and collaborating with colleagues around the globe is not only exciting, but has also 
helped  offset the challenges brought  about by lockdown restrictions in the UK.

How is the US market emerging from the Covid-19 pandemic?
The US is a vast market for our services, and the new political environment has 
brought renewed enthusiasm  for sustainability and energy goals . We are able to 
share with the US the skills and experience  we have developed in London designing 
sustainable, low energy offices . 

There is huge disparity between states in the US and how each has responded 
to the pandemic . Many  have not impos ed the harsh lockdowns that we have seen 
across Europe,  so some city centres are buoyant in comparison, with a vibrant 
market for office development. It has been interesting to be an integral part of this 
research and finding the best opportunities for us to invest and grow.

How does building services engineering differ in the US?
There is a considerable divergence in approach across the US. For example, it is 
the culture in many cities and states to procure all engineering services through 
the architect , so it is important to understand the market before developing a local 
strategy. HDR has a large US architectural division and has delivered complete 
multi disciplinary services for offices in many locations.

How are you ensuring clients’ buildings are safe?
We aspire to keep buildings as safe as possible by providing a comprehensive 
approach to Covid-related advice that goes beyond implementations recommended 
by CIBSE and the British Council for Offices (BCO). Many strategies can be 
implemented to mitigate the risk of infectious disease transmission in the built 
environment. Related to the SARS-CoV-2 virus, these strategies can be applied 

to existing office HVAC systems. It has 
been interesting to observe the differing 
approaches by clients in the UK and the US. 
There is more interest in the investigation of 
new technologies in the US, compared  with 
the typical approach we have seen in the UK 
of clients being satisfied  to follow  guidelines, 
such as from CIBSE and BCO. 

The pandemic has made us all reassess how 
we approach planning, analysis, design and 
emergency preparedness, to ensure buildings 
and their occupants are healthy. HDR and 
the University of Nebraska Medical Center’s 
Global Center for Health Security  have 
teamed up to address healthcare resilience 
across the globe as we all transition and 
recover from the impacts of Covid-19. 

It is fascinating and a privilege to have 
access to some of the most comprehensive 
research that is available on Covid-19 in the 
built environment, and to be able to share this 
with our clients around the globe.

What will be the impact of Covid-19 
on building design in the long term?
We will see an occupier-driven desire for 
more fresh air and buildings with opening 
windows . There needs to be more research on 
the risks associated with different methods of 
 cooling and ventilation  in offices, so systems 
with less risk of spreading contaminants are 
recognised. The UK standard office solution, 
using overhead fan coils with an extract 
plenum, causes me some concern, as any 
micro biological particles drawn into the 
plenum could be redistributed throughout 
office space by fan coils drawing recirculated 
air directly from the extract plenum. By 
comparison, other systems  appear to present 
less risk of such widespread contamination.

Are you recommending air-
SXUL½�FDWLRQ�VROXWLRQV"
I have seen for myself the effect these systems 
have on reducing microbes and pathogens. 
More work needs to be done to study the 
long-term use of disinfection systems 
in workplace environments. Studies are 
under way in the US, but I am not aware of 
anything comparable in the UK, which I find 
disappointing in  a pandemic. If you consider 
the enhanced cleaning required to make a 
workplace  safe in the post-Covid era, there is a 
role to be played by ionisers and ozone-based 
systems that could operate ‘out of hours’. 
This would provide a daily clean without the 
need for vast quantities of cleaning materials, 
and all the associated manufacturing and 
transportation pollution and costs this  entails.

Q&A

Global reach
Hurley Palmer Flatt’s merger with American company 
HDR means Adrian Gray has global responsibilities

Adrian Gray

HDR HQ in  
Omaha, Nebraska, 

United States
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CIBSE Journal hosts regular, sponsored webinars 
covering a wide range of building services-related 
topics. The next CIBSE Journal webinar is taking 
place on 9 June at noon, and is titled: Understanding 
'3&9V�DQG�3,&9V�IRU�HIIHFWLYH�¾�RZ�FRQWURO�LQ�
variable volume systems. 
Register for this, or any of the on-demand webinars, 
at www.cibsejournal.com/cpd/webinars

CIBSE JOURNAL WEBINARS TECHNICAL 
SYMPOSIUM
13-14 July
This year’s event, being
held virtually, is titled: 
Engineering the built 
environment for a new 
‘normal’ – delivering 
safe, healthy and 
versatile buildings. The 
 symposium encourages 
the participation of young 
and experienced industry 
practitioners, researchers 
and building users to share 
experiences and develop 
networks. Register at
www.cibse.org/symposium

CIBSE REGIONS AND 
GROUP EVENTS
Check the website for 
up-to-date information on 
regions and groups meetings, 
webinars and podcasts.  Visit
www.cibse.org/events

Society of Public Health 
Engineers AGM
8 June
 Followed by a technical 
presentation.

North West: Lowering 
energy bills with new 
technology
10 June
How new biocommunicational 
technology can assist in 

saving energy and reducing 
residents’ costs.

Online membership 
application workshop
15 and 22 June
These bite-sized sessions  will 
help you prepare to apply for 
MCIBSE. Over the two live 
sessions, CIBSE interviewers 
will guide you through start ing 
your application. 

ILEVE AGM
16 June
 The Institute of Local Exhaust 
Ventilation Engineers’  AGM 
will be followed by a technical 
presentation by committee 
member Colin Russell, RCS
managing director.

Western Australia: 
Electric vehicle charging 
infrastructure
22 June
 This presentation will discuss 
the infrastructure needs for 
electric vehicles in Australia. 

SoPHE: Seeing is believing 
– active and passive 
drainage ventilation
23 June
Seminar by Aliaxis, to help 
further understanding of 
key elements of sanitary 
pipework design.

North West: BS EN 15232 
and the impact of building 

automation on energy 
e!  ciency
30 June
This CIBSE-approved CPD 
looks at the BS EN 15232 
standard and how  it shows the 
SRWHQWLDO�EHQH½�WV�D�%06�FDQ�
bring to  the HQHUJ\�HI½�FLHQF\�
o f a building.

NEW LIVE ONLINE 
TRAINING COURSES
CIBSE training courses have 
been reformatted to work 
online, with a live trainer,  so you 
can expect the same interaction 
and participation as you would 
in a classroom setting. For 
details and the full programme 
visit www.cibse.org/training
Electrical services 
explained
1-3 June

Overview of current fi re 
legislation and guidance
3 June

Low carbon design
7-9 June

Introduction to Heat 
Networks Code of 
Practice (CP1)
8 June

Fundamentals of 
drainage
11 June

Heat Networks Code of 
Practice (CP1)
14-15 June

High voltage (11kV) 
distribution and 
protection
15 June

Building services 
explained
16-18 June

Earthing and bonding
18 June

Heat Networks (CP1) 
half-day update
22 June

Mechanical services 
explained
22-24 June

Low carbon consultant 
building operations
6-9 July

Energy Savings 
Opportunity Scheme
7 July

Introduction to Heat 
Networks Code of 
Practice
8 July

Energy surveys
8 July

Fire safety building regs 
Part B
13 July

Electrical services 
overview
13-15 July

Air conditioning and 
cooling systems
14 July

Building services 
explained
20-22 July

Low carbon design
20-22 July

Low carbon consultant
21-22 July

Above-ground drainage
21 July

Low carbon buildings 
and infrastructure for 
local authorities
22 July

Heat Networks Code 
of Practice
26-27 July

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

WEBINARS
#Growyourknowledge
CIBSE’s free webinar series 
continues. Taking place every 
two weeks on Thursday 
at 11am, the webinars 
are designed to support 
the CIBSE community in 
maintaining their CPD 
remotely. All previous 
webinars are available on 
demand. www.cibse.org/
growyourknowledge
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EVENTS

CIBSE Membership

To register for the webinars, visit 
www.cibse.org/webinars

CIBSE Membership is 
hosting free 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. 

The two-part webinar 
series includes: session 1, 
covering routes to 
membership; and 
session 2, focusing on how 
to write the Engineering 
Practice Report.

Upcoming webinars: 
�  22 and 29 June
�  13 and 20 July
For further details 
and to register, visit 
www.cibse.org/webinars
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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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