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H av e we lef t it too late?
T he av ailab ility  of  c heap an d plen tif ul N orth S ea  g as 
has prov ided the UK  w ith some lev el of  en erg y  sec urity  
ov er the past f iv e dec ades .  I t has also mean t there 
 w as  little motiv ation  to ex plore f ossil­ f uel  altern ativ es 
durin g  the  en erg y  c risis of  the 1 9 7 0 s,  w hen  w ars in  the 
M iddle East in terrupted en erg y  supplies.  

W hile other c oun tries,   suc h as D en mark ,  w ere 
 c on siderin g  the poten tial of  heat n etw ork s an d w aste 
heat,  B ritain  w  as c ook in g  ñ  an d heatin g  ñ  on  g as.

N ow ,   b ec ause of  C ov id,   w orldw ide shortag es an d 
the w ar in  Uk rain e ,  w e are f ac in g   ev er larg er shoc k s to 
g lob al en erg y  supply .  A  s the UK  still relies on  g as f or a 
larg e proportion  of  its heat,  c ompan ies an d in div iduals 

are ab out to b e hit w ith pun itiv e f uel b ills that threaten  to c ripple b usin ess an d put 
million s in to f uel pov erty .

F rustratin g ly ,  w e c ould hav e av oided this situation  if  w e had tak en  g reater 
measures to dec arb on ise our b uildin g s.  W ith low  en erg y  pric es an d f ew  man datory  
req uiremen ts to improv e b uildin g  stoc k ,  relativ ely   little has b een  don e to improv e 
B ritain í s n otoriously  draug hty  b uildin g s.  Z ero V A T  on  heat pumps an d other en erg y ­
sav in g  materials are w elc ome g if ts f rom the C han c ellor in  his S prin g  S tatemen t  ñ  as 
are the £ 5 , 0 0 0  g ran ts  f or heat pumps in  the B oiler Upg rade S c heme  ñ  b ut there 
w on í t b e en oug h time or mon ey  to protec t residen ts f rom the ex pec ted treb lin g  of  
en erg y  b ills due in  the  autumn .  

Ev en  w ith heat pumps an d solar pan els b ec omin g  more af f ordab le,  there is a 
b ig  q uestion  ov er w hether the in staller b ase has the c apac ity  to dec arb on ise the 
en erg y  g rid.  A  lot w ill depen d on  w hether utility  c ompan ies,  suc h as B ritish G as an d 
O c topus En erg y ,  c an  sw ap b oilers f or heat pumps at the n ec essary  sc ale.  O c topus 
En erg y  b oss G reg  J ac k son  is optimistic ,  at least,  say in g  that up to 3 4 %  of  homes c an  
b e c on v erted at min imum ex tra c ost.  

I n  the n on ­ domestic  sec tor,  all­ elec tric  b uildin g s are b ec omin g  more c ommon  as 
org an isation s seek  to low er en erg y  b ills an d reduc e c arb on  emission s in  respon se to 
g reen  in v estmen t tren ds.  

C I B S Eí s 2 0 2 2  B uildin g  P erf orman c e C hampion ,  S t J ohn í s C olleg e,  O x f ordí s 
L ib rary  an d S tudy  C en tre,  is a shin in g  ex ample of  w hat c an  b e ac hiev ed w ith passiv e­
f irst en g in eerin g  an d the prag matic  adoption  of  low  c arb on  tec hn olog y  ( pag e 2 0 ) .  

I t w as ahead of  its time  1 0  y ears ag o,  w hen  en g in eer M ax  F ordham proposed 
a desig n  f eaturin g  heat pumps,  b ut n ow  it  is pay in g  div iden ds,  w ith n ear c arb on ­
n eutral perf orman c e an d max imum c omf ort f or studen ts.  I tí s a b lueprin t f or how  
b uildin g s must b e desig n ed in  these c hallen g in g  an d un c ertain  times.  

ED I T O R I A L
Editorial
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Lighting for Education
For over 50 years, Tamlite has proudly partnered with lighting designers and 

consultants to deliver positive and calming learning environments. 

As a trusted lighting manufacturer within the Education sector, we continue to offer 

Lighting for the future. Lighting for learning. Lighting for education. 

Explore our education offering

Visit tamlite.co.uk/cibse-ed
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Aecom among firms pulling out, as others 
offer financial support for Ukrainians
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N o upg rades needed 
f or 1 5 %  of  dom estic 
heat pum p retrofi ts
O ctopus E nergy CE O  Greg J ackson 
has said that 15% of UK homes 
could have a heat pump installed 
with no other upgrade costs.

The energy utility company is 
preparing to install thousands of 
heat pumps for customers this year 
in response to the governmentí s 
Boiler Upgrade S cheme, due to start 
on 1 April.

The fund will provide grants 
of £ 5,000 for new air source heat 
pumps and biomass boilers, and 
£ 6 ,000 for ground source heat 
pumps, and will run until 2025. 

O ctopus E nergy has invested 
£ 10m in a heat pump R & D  centre. 

R I C S  updates fi re 
saf ety g uidance on 
ex ternal walls
The R oyal Institution of Chartered 
S urveyors (R ICS ) has updated 
the E WS 1 form to refl ect a more 
ë proportionateí  approach to fi re 
safety checks. Published on 16  
March, the new version of E WS 1 
refl ects the BS I PAS  9 9 8 0:2022 
guidance note, which o!ers a new 
methodology for carrying out 
ex ternal wall fi re risk appraisals 
of multi­ storey or multi­ occupied 
residential buildings. The PAS  
replaces the governmentí s 
Consolidated Advice N ote, which 
was withdrawn in J anuary after 
concerns that it was being 
interpreted too cautiously. The 
R ICS  has also updated its valuation 
guidance on properties in multi­
storey, multi­ occupancy residential 
buildings with cladding. 

O nline trib ute to 
M ax F ordham  created
Max  Fordham Associates has 
created a section on its website 
in memory of its founder, who 
died in J anuary at the age of 8 8 . 
The ë R emembering Max í  pages 
include his most notable projects 
and innovations, details of his 
early life, and the memories and 
refl ections that those who worked 
with him have shared. The website 
is at www.maxfordham.com/
remembering­ max
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The first 1orth 6ea oil and gas licensing round 
since �0�0 is due to take place this year, as the 
government seeks to secure more domestic 
energy supplies in the wake of 5ussia’s invasion 
of 8kraine.

$ndy 6amuel, chief executive of the 2il and 
*as $uthority �2*$�, said in an interview with 
the !"#$#%"$&'(")*+ that the regulator is preparing 
licences that include existing discoveries, which 
would be ́ pretty much ready to go’. 

3rime Minister %oris -ohnson said he hoped 
fossil�fuel companies would be able to increase 
indigenous production as he prepares to publish 
an updated energy security strategy.

$t a 'owning 6treet press conference 
last month, -ohnson said� ́ :e are looking 
at the possibility of using more of our own 
hydrocarbons. That doesn’t mean we are 
abandoning our commitment to reducing &2�!"!

:e have got to re¾ect the reality that there is a 
crunch on at the moment.’

The 2*$, which changed its name to the 
1orth 6ea Transition $uthority last month, has 
not held a licensing round since �0�0, when the 
government undertook a review of whether its 
policies were compatible with climate obMectives. 

6ecretary of 6tate for %usiness, Energy and 
,ndustrial 6trategy .wasi .warteng said that 
increasing 1orth 6ea oil, or starting the process 
of fracking, would have no impact on energy 
prices. ,n a Twitter thread, he said that the 8. 
needed to ́ move away from gas’. 

Energy giant 6hell said it was reconsidering 
plans, announced after &23��, to pull out of the 
&ambo oil field. ,t released an amended plan for 
the development of the -ackdaw 1orth 6ea gas 
field last month, which %ritish regulators initially 
reMected last year on environmental grounds.

The 3rime Minister has also asked leaders in 
the nuclear industry how the 8. could rapidly 
secure new nuclear capacity.

!"#$%&#&'#()*+%,$%#'(-#,).#/,$#
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The European &ommission has pledged to accelerate the rollout of heat pumps as part of its wider 
plans to cut dependence on 5ussian gas. 

The 5EpowerE8 plan, which was unveiled by the European &ommission in response to the 
5ussian invasion of 8kraine, proposes that deployment of heat pumps should be front�loaded. This 
would enable the installation of 10 million units over the next five years, saving a total of 1�bn m# of 
natural gas. 

The plan says accelerating the deployment of heat pumps will reTuire ́ rapid upscaling’ of the entire 
supply chain, and must be accompanied by measures to boost building renovation and modernisation 
of district heating systems. ,t also sets targets to double the E8’s photovoltaic and wind�generation 
capacities by �0��, then triple them by �0�0, saving 170bn m# of yearly gas consumption by the end 
of the current decade. 

The plans to electrify heat and energy are part of a three�pronged strategy to ́ at least’ replace the 
annual 1��bn m# of natural gas imported from 5ussia by �0�0. 

5esponding to the E8’s plan, nonprofit sustainability organisation 5M, said the short�term target of 
10 million new heat pumps is a ́ modest and highly achievable’ target based on the current deployment 
rates, which reached 1.� million across the E8 in �0�0. +owever, it says the E8 will need to pick up the 
pace ́ considerably’ to meet its longer�term goals.

EU aims to speed up heat pump rollout 
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D elay to b oiler 
replacem ent schem e 
threatens installers
The delayed opening of the new 
Boiler Upgrade S cheme (BUS ) 
will threaten the livelihoods 
of installers, a leading heating 
supplier has warned. 

A two­ month delay between the 
R enewable Heat Initiative closing 
on 3 1 March and vouchers for the 
BUS  opening on 23  May has the 
potential to be ë hugely damagingí , 
said Vaillant.

While installations 
commissioned from 1 April may be 
eligible for the BUS , S ME s will have 
to wait weeks for reinmbursement 
for an issued voucher, it said. 

Additionally, there is no 
guarantee that the voucher will 
be retrospectively granted, said 
Vaillant, which it suggested could 
create an ë ex tremely di!cult 
relationship between homeowner 
and installer.í

A tkins to plan 
decarb onisation of  
D W P  estate
Atkins has been appointed by the 
D epartment for Work and Pensions 
(D WP) to carry out a nationwide 
study into how to decarbonise its 
entire property portfolio. The fi rst 
stage of the assessment will be a 
detailed analysis of 50 buildings, 
mainly J obcentre Plus sites, 
focusing on an analysis of ex isting 
heating systems and insulation. 
The second phase will then provide 
guidance on decarbonising the 
departmentí s portfolio of 8 50 
buildings by reducing emissions 
levels from heating systems. 

G round source heat 
pum p f or B rom ptoní s 
g lob al H Q
Brompton has unveiled plans to 
relocate its global headq uarters 
and factory to a new building in 
Kent, constructed on stilts.

The bicycle manufacturerí s new 
factory will be located within a 100­
acre fl oodplain site near Ashford 
town centre, 6 0 acres of which are 
due to be rewilded to become a 
nature reserve. Itwill be accessible 
to the public via a cycle path and a 
network of trails. 

The design, by architect Guy 
Hollaway, features solar and 
ground source energy and seeks to 
minimise power consumption via 
use of natural light and airfl ow.

78$9:7;<
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Ukraine war adds to 
supply chain issues
The UK faces continuing supply 
challenges for boilers and other 
HVAC products amid uncertainty 
about the impact of the war in 
Ukraine ,  says the Construction 
Leadership Council (CLC). 

 In a statement  issued jointly 
by the CLCí s Product Availability 
Working Group and the Builders 
Merchants Federation , it  noted 
supply chain issues and delayed 
lead times for products including 
boilers, cable trays and trunking. 
It also highlighted problems with 
the supply of electrical products, 
particularly those using semi­
conductors and microchips. 

  However, the CLC statement 
identifi  ed price infl  ation, driven by 
factors such as a shortage of raw 
materials and rising costs, as a 
ë greater concerní  to projects than 
product availability currently. 

It said: ë Price increases of  5% to 
 10% have been announced by many 
manufacturers so far this year, and 
energy­ intensive products have 
increased by as much as 20  %.í

!"#$%&''()*(++&),**-&)(*./0*
boost for energy retrofi ts
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the zero rate would last for fi ve years . The tax 
-#>,$;-*7()*,$-5#'',$;*A2-*($*#*5<8,%#'*"(9&*

B(/'1*C&*B()5"*#)(/$1*DE:FFF:*"&**#11&1*:*
-#>,$;*DGFF*,$*#$$/#'*&$&);<*C,''-?
*4"&*!"#$%&''()*#'-(*#$$(/$%&1*5"#5*;)&&$*

5&%"$('(;<:*,$%'/1,$;*-('#)*8#$&'-*#$1*"&#5*
pumps, would be exempt from business rates 
from this month. This  is expected to be worth 
around £170m over the next fi ve years.
H",'&*B&'%(9,$;*-/88()5*7()*1(9&-5,%*

)&$&B#C'&-:*5"&*3--(%,#5,($*7()*+&$&B#C'&*
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5&%"$('(;,&-*%(/'1*"#>&*C&&$*,$%'/1&1*#-*
&$&);<=-#>,$;*9#5&),#'-:*-/%"*#-*C#55&),&-?

Mike Thornton, chief executive of Energy 
.#>,$;*4)/-5:*B#)$&1*5"#5*9()&*#%5,($*B#-*
-5,''*$&&1&1J*K4#%0',$;*5"&*%(-5=(7=',>,$;*#$1*
&$&);<*%),-&-*9/-5*;(*"#$1*,$*"#$1*B,5"*
9&&5,$;*$&5*6&)(*#9C,5,($-*#$1*)&1/%,$;*%(-5-*
,$*5"&*'($;=5&)9?**L
K@$-5&#1*(7*%/55,$;*7/&'*1/5<:*5"&*MN*

;(>&)$9&$5*%(/'1*C&*,$>&-5,$;*9()&*,$*,5-*
existing energy effi ciency programmes. ’  
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Rising fuel bills make 
energy retrofi  ts cost­
e! ective, says CCC
E nergy e!  ciency upgrades are now a lot 
more cost­ e" ective following recent hikes in 
gas prices, the Committee on Climate Change 
 (CCC) has  said. 

In its response to the governmentí s 
Heat and Buildings S trategy,  published 
last month, the CCC says the costs of 
delivering energy e!  ciency upgrades have 
not changed since 2020. However,  the 
benefi  ts of carrying out such works have 
increased ë signifi  cantlyí  as a result of higher 
energy prices. 

ë Bill payers would save signifi  cantly more 
from insulating their homes and reducing 
their energy consumption than they would 
under lower gas prices,í  it adds.

The  CCC says  decarbonising the economy 
in line with  its six th carbon budget, which 
covers the 203 3  to 203 7  period of the UKí s 
transition to net z ero emissions, will save 
0.5% of gross domestic product (GD P) if gas 
prices remain at current high levels. 

While previous analysis said costs 
of decarbonising the economy would peak 
at less than one per cent of GD P each year by 
203 5, an update shows a saving of 0.5% if 
steps  such as improved energy e!  ciency and 
electrifi  cation of heating are introduced.

The CCC said: ë D elivering on these goals 
will help to protect UK consumers from future 
price spikes and increase energy security by 
reducing energy needs.í

Construction output 
grew 1.1% in January
Monthly construction output hit  its highest 
level since S eptember 2019  in J anuary, 
when it increased by 1.1% , according to the 
O !  ce  for N ational S tatistics. The  rise in 
monthly construction output in J anuary 2022 
came solely from an increase in repair and 
maintenance (4 .6 %), as new work fell slightly, 
by 0.8 % on the month. The overall volume 
of construction output in J anuary 2022 
was £ 19 7 m , eq uivalent to 1.4 %  above the 
pre­ coronavirus pandemic level in February 
2020. This Februaryí s increase also marked 
the third consecutive month that growth has 
been greater than one per cent. 
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$ recommendation to review fi re standards following a ́ catastrophic’ �001 test on the 
cladding material later used on *renfell Tower was ́ missed’, according to the offi cial formerly 
(#-/&)-574#$3&($+"#$%150,).#$:$
D5'5)%$#'50#).#$$+&$+"#$&)%&5)%$D(#)3#44$F)H15(2$&)$SN$T,(.">$<(5,)$T,(+5)$9,-$/(#--#0$&)$

why he had not issued the government with clearer advice to review its &lass 2 fi re rating 
-+,)0,(0$$,3+#($+"#$+#-+$&)$,)$,41*5)51*$.&*/&-5+#$*,+#(5,4$U;KTV$.4,005)%$/,)#4$.&)+,5)5)%$
,$/&42#+"24#)#$.&(#:$
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Crucial advice on Class O fire rating 
ë just got missedí , inquiry told 
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Build2Perform Live 
makes its return 
in N ovember 
CIBS E í s fl agship Build2Perform 
Live event is back for 2022. The 
two­ day event will take place on 
29  and 3 0 N ovember at Londoní s 
E x CeL centre, and will feature more 
than 8 0 hours of approved CPD , 
16 0 speakers and more than 7 0 
ex hibitors, making it an invaluable 
meeting place for forward­ thinking 
industry professionals. 

The programme will again 
be carefully curated by CIBS E  
D ivisions, S pecial Interest Groups 
and the Build2Perform Live 
Advisory Committee, with specialist 
speakers invited from across the 
built environment.

R egistration will open soon, 
but you can register your interest 
now at www.build2perform.co.uk/
about­ the­ event

To enq uire about ex hibiting at 
Build2Perform Live, contact Amy 
E mmett on aemmett@cibse.org
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New quality scheme to evaluate 
circular economy in lighting
!"#$%&'()&*+,&-./+*.(/&"()01*23&41156.'*.5(&&+'7,&8'0(6+,)&'&(,9&
&16+,:,&&*5&10;;52*&*+,&'6602'63&5<&6.2608'2&,65(5:3&68'.:1&&:'),&
by lighting manufacturers and specifi ers.
=+,&=>??&!.2608'2&%65(5:3&41102,)&16+,:,&9.88&&/.7,&'&@0'8.*3&

:'2A&<52&*+,&),1./(&'()&:'(0<'6*02,&5<&8./+*.(/&;25)06*1B&'()&
10;;52*1&&=>??C&!"#$%&'()$)*&"*+,$")#*-'-./)&')%0#),&(0%&'()&'1+2%"/
'()&*+,&'665:;'(3.(/&!.2608'2&%65(5:3&411,11:,(*&>,*+5)1&
�&eam�. 3ublished in �0�1, TM��  offers practical guidance and 
*5581&*5&,('D8,&*+,&1,6*52&*5&),8.7,2&'&6.2608'2B&101*'.('D8,&';;25'6+&
to lighting and building services engineering more broadly.
>'(0<'6*02,21&'2,&'82,')3&2'*.(/&*+,.2&80:.('.2,1B&9+.8&,&5*+,21&

'2,&1,,A.(/&&+,8;&*5&)5&15B&9.*+&'&1+'2,)&':D.*.5(&*5&,(102,&
credibility, obMectivity, and consistency in their ratings.
$56.,*3&5<&-./+*&'()&-./+*.(/&&;2,1.),(*&E0*+&F,883&G'1A,**&1'.)C&

H$01*'.('D.8.*3&.1&'*&*+,&+,'2*&5<&/55)&8./+*.(/&;2'6*.6,B&D0*&502&<5601&
is now shifting from energy effi ciency in use towards whole�life 
carbon and the life�cycle of materials. TM�� and & eam have  given 
us a framework within which to evaluate products and  make the right specifi cation decisions. 
TM�� &ircular Economy $ssured  giv es us the added benefi t of knowing that circular economy 
claims are robust and comparable between products.’
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Two  Journal
technical webinars 
to be held in April 
CIBSE Journal is hosting two 
sponsored, technical webinars,  
on 7  and 26  April. They are free to 
attend , and both will  be chaired by 
 Journal technical editor  Tim D ywer .

The fi  rst webinar, sponsored by 
D aikin, is titled Building Regulations 
and Building Safety Bill update and 
the role of heat pumps.

 The second,  sponsored by Kohler, 
is titled Space ñ  the fi  rst frontier, 
and will  look  at  the space req uired 
for emergency generators and how 
to use it e! ectively. 

Y ou can register for  the  events 
at www.cibsejournal.com/cpd/
webinars  , where you will also 
fi  nd a library of previous CIBSE 
Journal webinars including recent 
discussions on water source 
heat pumps and ultra­ low heat 
networks, sponsored by Mitsubishi 
E lectric, and the monitoring and 
management of UPS  systems, 
sponsored by Kohler Power.

 O nline event to 
reveal net z ero FAQ s
CIBS E   and the London E nergy 
Transformation Initiative (LE TI) 
 will launch  their N et Z ero 
D efi  nitions and FAQ s at an online 
event on 7  April.

The FAQ s build on the work of 
LE TI and the Whole Life Carbon 
N etwork defi  nitions, with simple 
ex planations  of the implementation 
of net z ero in practice . 

 D eveloped jointly by CIBS E  
and LE TI, the resource has been 
adopted by others in the industry, 
including R IBA. 

 For further details and to register, 
visit: www.cibse.org/events 

For more on the defi  nitions see 
ë The importance of defi  ning net 
z eroí  on page 14 .

S ave the date for the 
Presidentí s address
The CIBS E  AGM will be held on 
5 May 2022 as a hybrid event. 
It will be followed by Kevin Mitchell 
giving the Presidentí s Address. 
Members will receive a calling 
notice this month. Further details 
at www.cibse.org/agm

!"#$%!&'
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showcase leading fi gures from  building 
services engineering .
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CIBSE Ex chang e talk s 
wom en in eng ineering
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As you read th is, th e B uilding 
S afety B ill sh ould h ave 
comp leted its R ep ort stage in 
th e H ouse of L ords and b e ready 

for th ird reading, b efore going b ack  ñ  
significantly ch anged ñ  to th e H ouse of 
Commons.  T h e target w ill b e to get th e 
b ill to R oyal A ssent b efore th e end of th e 
current p arliamentary session at th e end 
of A p ril.  

D uring p assage th rough  th e U p p er 
H ouse, w h ich , in th e U K  p arliament, is 
th e revising ch amb er, th e b ill h as b een 
revised significantly.  F ollow ing th e so­
called V alentineí s A mendments on 1 4  F eb ruary, furth er 
amendments h ave b een made to reduce th e demands 
on leaseh olders and cap  w h at th ey migh t h ave to p ay 
to remedy h istoric defects.  T h ese are very imp ortant 
ch anges, alth ough  th ey h ave limited imp act on b uilding 
services engineers.  

Of greater imp act for many !"#$%&' readers is th e 
removal from th e b ill of th e B uilding S afety M anager 
( B S M )  dutyh older role.  T h is role w as p rop osed b y 
D ame J udith  H ack itt in h er indep endent review , to 
sup p ort th e accountab le p erson in th e day­ to­ day 
management of a b uilding.  

T h ere w as grow ing concern th at th is p rovision, along 
w ith  th e B uilding S afety Ch arge ñ  also now  removed ñ  
could h ave created significant costs for residents in 
b uildings more th an 1 8  metres in h eigh t or w ith  more 

th an seven storeys.  T h e fear w as th at 
th is could b ecome a means for managing 
agents and th eir client contractors to 
generate w ork  and fees ñ  fears furth er 
fuelled b y rep orts of managing agents 
already raising service ch arge demands 
for B S M  costs b efore th e b ill is law .  

R esidentsí  group s h ave w elcomed th e 
removal of th e B S M  and B uilding S afety 
Ch arge, so w h at does it mean in p ractice?  

T h e ch anges remove th e sp ecific 
dutyh older role and requirement on th e 
accountab le p erson to h ave a B S M  for 

every h igh ­ rise b uilding, b ut th ey do not 
remove th e requirements for th e accountab le p erson to 
manage th e safety of th e b uilding and its residents.  

T h e various duties of th e B S M , set out in P art 4  of 
th e b ill ñ  in p articular, clauses 8 7 ­ 9 4 , describ ing w h at 
th e accountab le p erson must h ave done ñ  still need to 
b e undertak en.  N ow , h ow ever, th e accountab le p erson 

Signifi cant revisions to 
Building Safety Bill 

!"#$%&'(#)*+,-./#0."#1*2-1#3*#4,5""6#375#1*85,-95-3#2-3,*:+;5:#.#
<+,375,#4.;=.15#*<#.95-:95-3"#3*#375#>2//#;+,,5-3/?#9.=2-1#23"#0.?#
37,*+17#4.,/2.95-3@#!"#$%&'()*$+#5A4/*,5"#07.3#375"5#;7.-15"#95.-

ì The changes do not remove 
the req uirements for the 
accountable person to 
manage the safety of the 
building and its residentsî

■
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h as flex ib ility and discretion to allocate th ose duties as 
ap p rop riate to th eir organisation.  L arger social h ousing 
p roviders may h ave p eop le on th eir staff or contractors 
w h o already undertak e th ese task s, and th ey can now  
continue to do so.  

One oth er set of very significant amendments w  as 
introduced  th at did not attract quite th e same comment, 
p ossib ly  b ecause th ey h ad not b een trailed on social 
media in advance.  T  w o significant clauses creat e new  
statutory liab ility relating to construction p roducts.  
U nder th ese  p rovisions a liab ility w ill arise w h en four 
conditions are met.

T h e liab ility w ill b e triggered if, at any time after th e 
new  p rovisions come into force, a p erson fails to comp ly 
w ith  a requirement in relation to a construction p roduct, 
sup p lies or mak es a misleading mark eting statement 
in relation to a p roduct, or sup p lies a p roduct th at is 
inh erently defective.

I f th at construction p roduct  is th en installed in, ap p lied 
or attach ed to a relevant b uilding in th e course of b uilding 
w ork s ñ  so th at w h en th ose w ork s are comp leted a 
dw elling unit w ith in th at b uilding is unfit for h ab itation 
 b ecause of inclusion of th e defective or non­ comp liant 
p roduct or th e misleading mark eting  ñ  th is w ill create 
a liab ility on th e p erson w h o sup p lied th e defective 
p roduct.  T h ey w ill h ave to p ay damages to a p erson w ith  
a relevant interest in relation to th e relevant b uilding for 
p ersonal injury, damage to p rop erty or economic loss as a 
result of th e unfitness of th e dw elling or dw ellings.  I t w ill 
not b e p ossib le to restrict th is liab ility th rough  any terms 
and conditions or agreement.  

T h is new   clause creates a new  righ t of action w h ere a 
b reach  of regulations for a construction p roduct leads to, 
or is a factor in, a dw elling b ecoming unfit for h ab itation.

S o, anyone mak ing or sup p lying p roducts th at mak e 
p eop leí s h omes unfit w ill b e very firmly in th e firing line 
in future  ñ  and th at w ill b e for any p roduct th at migh t b e 
installed.  W e h ave b een w arned.

References:
!"" "#$%&'%()"*+,-./"#%&&"+0"+1-('-'"2("3"4+5678"!"#$%&'()*+,--./0
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Having a set of agreed, clear and 
comp reh ensive definitions for 
net z ero b uildings is necessary for 
investment, sp ecifications, trusted 

and consistent rep orting, certification  and, 
ultimately, regulations.  

T h ere h as b een great p rogress on net 
z ero definitions.  T h e U K  G reen B uilding 
Council ( U K G B C)  framew ork 1  w as follow ed 
b y th e L E T I  one­ p ager on op erational 
carb on2  ( energy use) , w h ich  is sup p orted 
b y CI B S E .  L ast year, th e first version of th e 
W h ole L ife Carb on N etw ork  ( W L CN ) ­
L E T I 3  set of definitions w as p ub lish ed, 
w h ich  are sup p orted b y R I B A .

Over th e p ast few  month s, CI B S E  and 
L E T I  h ave b een w ork ing togeth er and 
engaging w ith  industry.  CI B S E  w anted to 
 interact w ith  memb ers b efore deciding 
w h eth er to adop t th e W L CN ­ L E T I  
definitions.  T h is w as tested in a survey, 
and adop tion w as sup p orted b y 7 8 %  of 
memb ers.  T h e survey sh ow ed strong 
sup p ort for k ey p rincip les in th e F A Q s 
( see p anel b elow ) .

I nterestingly, th e survey also sh ow ed 
th at, w h ile clarity is needed now , th ere is an understanding 
th at th e definitions and F A Q s may evolve  ñ  in p articular, to 
include demand­ management considerations.  

T h e survey tested op inions on h ow  to ack now ledge 
efforts tow ards net z ero  w h en a b uilding faces constraints 
and limited agency.  R esp onses w ere rath er sp lit, w ith  many 
h igh ligh ting th e risk s of greenw ash  and confusion.  Overall, 
th ere is b road consensus th at only genuine constraints 
sh ould b e ack now ledged.  

T h e F A Q s, th erefore, p rop ose to ack now ledge ë net z ero 

in p rogressí  in tw o situations:  b uildings not 
ab le to meet th e energy use and/ or fossil­
fuel criteria  b ecause of a forced connection 
to a h eat netw ork , if th at netw ork  h as 
a decarb onisation p lan;  and ex isting 
b uildings not meeting th e energy use 
targets, b ut w ith  a retrofit p lan in p lace.

T h e W L CN ­ L E T I   definitions p rovide 
p rincip les, b ut it is difficult to cover, 
in a succinct and clear w ay, th e range 
of situations a b uilding and its energy 
sup p lies may face in p ractice.  CI B S E  h as 
b een w ork ing w ith  L E T I  to p roduce a 
set of F A Q s on th e definitions, to sup p ort 
clients and p roject teams, and b ring 
consistency  to h ow  definitions are ap p lied.  

W e p roduced a draft of th e F A Q s 
and ask ed for feedb ack  in a survey 
in N ovemb er, receiving around 2 0 0  
resp onses across discip lines.  

T h e 2 7  F A Q s w ill b e launch ed online on 
7  A p ril , and  cover  op erational carb on from 
energy and w ater use, emb odied carb on 
( up front and life­ cycle) , offsets, net z ero 
claims, and more detailed p oints, such  as 
h ow  to calculate ë residualí , or up stream, 

emissions.  T h e y w ill b e availab le from th e L E T I  w eb site 
!!!"#$%&"#'()'( and from th e CI B S E  N et Z ero guidance 
p age*+&%"#,-./01233/45

T h ese F A Q s are not final, and CI B S E  and L E T I  are 
continuing to w ork  togeth er, and w ith  oth ers, to develop  
furth er guidance.  K ey areas of w ork  are:
■  T h e ap p roach  to energy targets in b uildings connected 

to district h eating sch emes
■  E nergy­ use targets in a b road range of sectors ( b eyond 

offices, sch ools and h omes)
■  E mb odied carb on targets ( b eyond offices, sch ools and 

h omes) , starting w ith  up front carb on  
■  T h e evolution of th e definitions in th e future  ñ  for 

ex amp le, w h eth er and h ow  to furth er encourage on site 
renew ab les and demand management 

Contact Clara B agenal G eorge !"#$#%"&'()"*+,*+ or 
J ulie G odefroy -.*,&/$*0%!(12&)*$.3to get involved.  
T o w atch  th e launch , register at +&%"#,-./01233/46.

References:
!   Net =ero Carbon Buildings: A Framework Defi nition, UK*BC, 
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T h e im p ortance of 
defi  ning net z ero
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ì These FAQ s 
are not fi  nal, 
and CIBS E  
and LE TI are 
continuing to 
work togetherî
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Gefi nitions, to promote effi cient use of resources regarGless of loZ carEon supplies 
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#  5eneZaEle generation anG procurement, prioritising on site generation� )or offsite 

procurement, the )A4s refer to the U.*%& guiGance on options such as poZer 
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$  2ffsets to Ee useG onl\ Zhere necessar\  ° in particular, to coYer unaYoiGaEle 
emEoGieG carEon emissions �once the targets are met�  ° anG if roEust� 7he )A4s refer 
to guiGance from the U.*%& for criteria incluGing aGGitionalit\ anG Yerifi cation, anG 
encourages graGual reliance on ́ remoYalµ offsets �for e[ample, trees� rather than Must 
reGucing emissions elseZhere�   
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A  Y E A R  O F  
I N N O V A T I O N  
A N D  SH E E R  
H A R D  W O R K
As CIBSE President K evin K elly nears the end 
of his 12­ month term in o!  ce, he refl  ects on 
CIBSEí s achievements and the positive response 
to the challenges of Covid­ 19

(lecWrifi caWion oI bXilGinJV iV a Ne\ area oI 
neW ]ero ZKere &,%6( iV WaNinJ WKe leaG

&,%6( 3reViGenW .evin .ell\ iV aSSroacKinJ 
WKe enG oI KiV ���monWK Werm in oIfi ce

M
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guidance for the 8. &hief 6cientifi c $dvisor 
on ,nfection�5esilient Environments, work 
which caught the headlines in -uly �0�1 
and showed the key role of our profession in 
delivering safe and healthy environments, 
not Must during a pandemic but in everyday 
%0,*&2""5

Crucial g uidance
This work demonstrated &,%6E’s ability 
to provide high�Tuality guidance at a fast 
pace, delivering signifi cant benefi ts to 
society, which is our ultimate obMective as a 
professional body.

$s &,%6E 3resident, , have been 
overwhelmed by the enthusiasm, innovation, 
creativity and sheer hard work exhibited 
by all our volunteers, members and staff 
in adapting to the constraints imposed by 
26*&3$.)*+0(5&

2n the fi nance side, &,%6E started �0�1 
with a proMected small defi cit and we were 
able to turn this around to a signifi cant 
surplus. This remarkable performance 
was in no small part because of the 
outstanding work of &,%6E’s staff, directorate 
and our new &E2, 5uth &arter, who took 
up her role in May �0�1. :e must also not 
forget the hard work and commitment of our 
very many volunteers. 

9oluntary work always factors very 
strongly in our performance. 5egions, 
groups, 6ocieties and committees across 
&,%6E have worked incredibly hard for 
all members, reducing their own local 
budgetary reTuirements and maintaining 

C I B SE NEWS  |  K EVIN  K ELLY

y presidential year started 
with the &ovid�1� pandemic 
still casting a nasty shadow 
over the world, and my 
presidential address was 
delivered at a virtual $*M in 

an environment of continued uncertainty.
1early all of us lost loved ones, friends, 

neighbours and colleagues to &ovid�1�. $nd 
yet what unbelievable resilience we have 
shown. This was certainly led by the medical 
research community, leading by example in 
every way.

,n &,%6E some of our own work to 
produce leading�edge research, ventilation 
guidance for safer use of buildings and in 
Tuickly supporting our &,%6E community 
shone through for me. 

&,%6E also worked very closely with the 
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ì S ince the lifting of 
restrictions, I have got 
out a bit more to meet 
you and there will be 
more opportunities for 
me in my year as past 
president to meet moreî  
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ì Another inspirational 
event, and one of my 
highlights, was the 
CIBS E  Y oung E ngineer 
Awards. These awards 
play a central role in 
promoting new talentî
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Imagine the half-time rush to the toilets in a sold-out stadium 

during an important football match. That’s what we did! 

Our Heavy Duty Clamps hold over 8 kilometres of waste water 

pipes in the Benfica Stadium, Portugal. So we can all enjoy the 

second half!  

Find out how our innovative products and technical support can 

help you deliver complete fixing systems for your projects.

■ Free M&E design service 

■ Technical advice & project support 

■ ETA, RAL and ISO quality approvals 

■ Pipe fixing, rooftop plant, fire stopping 

■ Complete fixing systems from one reliable partner – 

everything you need from anchor to clamp

walraven.com/en/contractors

Walraven Fixing Systems

With a beer-drinking 
crowd of 65,647 
you want your 
plumbing to hold
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C A SE ST U D Y   |  ST JOHN’S COLLEGE, OXFORD, LIBRARY AND STUDY CENTRE

t J oh ní s College, Ox ford, w as founded in 
1 5 5 5 ,  b ut w h ile it can look  a long w ay b ack  
into its h istory, th e design b rief for its new  
lib rary, study centre and arch ive b uilding 
w as  only ever forw ard­ look ing.  

T en years ago, th e college ask ed designers 
 to ex p lore th e op tions for a carb on­ neutral b uilding th at 
w ould imp inge as ligh tly as p ossib le on th e environment 
and on th e collegeí s ex isting h istoric structures.  T h e 
comp leted sch eme, designed b y engineers M ax  F ordh am 
and W righ t  &  W righ t A rch itects, op ened its doors in 
autumn 2 0 1 9 .  A  year  later, energy measurements sh ow ed 
th e sch eme  w as close to ach ieving th e collegeí s carb on­
neutral asp irations, w ith  measured carb on emissions of 
just 1 8  tonnes of CO2  p er year ( 1 1 k gCO2 . m­ 2  p er year) .

T h e judges at th is yearí s CI B S E  B uilding P erformance 
A w ards recognised th is ach ievement, w  ith  th e sch eme 
w  inning  P roject of th e Y ear ñ  P ub lic U se and th e 
Ch amp ion of Ch amp ions aw ard .  M ax  F ordh am w as 
also  named B uilding P erformance Consultancy ( 5 1 ­ 3 0 0  
emp loyees)   of th e Y ear.  T h e judges p raised th e S t J oh ní s 
College sch eme  for its forw ard­ look ing consideration 
of carb on­ neutral strategies ë b efore it h ad b ecome 
common to do soí .  

I n  2 0 1 2 , th e concep t of develop ing a carb on­
neutral b uilding w as so p rogressive th at  M ax  
F ordh am h ad to estab lish  p recisely w h at th e college 
meant b y carb on neutral b efore it started to develop  
th e b uilding services design.  ë W e h elp ed to define 
carb on neutral, w h ich   ñ  in th is contex t  ñ   meant you 
c ould not offset th e carb on emissions from th is b uilding 
outside of th e S t J oh ní s College camp us,í   says S cott 
R ush ford, p rincip al engineer at M ax  F ordh am.

T h e consultantí s ap p roach  to targeting a carb on­ neutral 
solution w as to develop  a design b ased on max imising th e 
use of p assive measures, such  as natural ventilation and 
dayligh ting, w h ich  it th en comb ined w ith  an all­ electric 
b uilding services solution.  A t th e outset, it w as th e p assive 
measures th at h ad to b e addressed b y th e design team, 
b ecause th e b uildingí s form and w indow  p lacement w ere 

S
constrained b y its location.  T h e lib rary and study centre  is discreetly 
located at th e rear of th e college p residentí s garden, adjacent to a 1 7 th  ­
century w all, to minimise its imp act on  h istoric quadrangles.  

B eh ind its cream­ coloured Clip sh am limestone ex terior, th e th ree­
storey b uilding h ouses a reading room, w ith  sp ace for 1 2 0  s tudents, 
a seminar and group  study area, and a secure b asement arch ive to h ouse 
th e collegeí s p recious manuscrip ts.

T h e reading rooms h ave view s eastw ards over th e w all to th e G reat 
L aw n, w h ile cle restory glaz ing and glaz ed roof ligh ts p rovide view s 
sk yw ards, h elp ing flood th e sp ace w ith  natural ligh t.  T h ere are no view s 
to th e w est, over th e p residentí s garden, to p reserve p rivacy;  instead, th e 
b uildingí s w est elevation step s out in a series of overlap p ing p lanes  th at 
incorp orate a sculp ture b y S usanna H eron.  

T all w indow s h idden b etw een th e p lanes allow  dayligh t to enter 
th e reading room from th e north  and south , a feature ex p loited b y th e 
ligh ting design ( see p anel, ë S p ace to reflectí ) .  

ë A s a low  carb on b uilding, you w ant good levels of dayligh t, so w e 
w ork ed w ith  th e arch itect to ex tend th e w alls outw ards on th e w est 
faÁ ade to enab le south  and north ­ facing glaz ing to b e p ositioned b eh ind 
th e ex tended w alls,í  ex p lains R ush ford.
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Max Fordhamí s design for the library and study centre at St Johní s College, Oxford, is a 
worthy winner of  the CIBSE Champion of Champions title. A ndy P earson looks at an 
all­ electric services design that provides  comfort while targeting net zero emissions
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mech anically ventilated are th e toilets and arch ive sp ace,í  
says R ush ford.

T h e rate of ventilation to th e main lib rary sp aces is 
controlled using a mix  of w indow s and low ­ level louvres, 
w h ich  op en and close according to th e internal conditions.  
T h e b uilding management system ( B M S )  modulates th ese 
op enings b ased on occup ancy ( CO2  levels)  and internal 
temp eratures.  M anual overrides are p rovided for th e 
lib rary staff, and smaller rooms w ith  estab lish ed occup ancy 
h ave local manual controls.

T h e b uilding also incorp orates nigh t­ time cooling.  
Concrete soffits h ave b een left ex p osed to p rovide access 
to th ermal mass to minimise overh eating during p eriods 
of h igh  solar gain.  W indow s and vents op en at nigh t, 
under control of th e B M S , to allow  outside air to flush  th e 
ab sorb ed h eat from th e structure, rech arging it ready for 
th e follow ing day.

I n w inter, h eating coils fitted b eh ind th e reading 
room sup p ly grilles to temp er th e air delivered b y th e 
p lenum.  H eat is p rovided b y th ree ground source h eat 
p ump s ( G S H P s)  connected to a closed­ loop  system of 3 0  

C A SE ST U D Y   |  ST JOHN’S COLLEGE, OXFORD, LIBRARY AND STUDY CENTRE

D ayligh t modelling informed th e p rovision of all w indow s, to ensure 
sp aces b enefit from natural ligh t and th at solar gains are controlled in 
summer to p revent overh eating.  ë T h e amount of glaz ing made sure 
w e ach ieved a dayligh t factor of 4 %  to 5 %  in th e main reading rooms,  
w h ich  means th at ligh ting sh ouldní t b e on during daytime,í  R ush ford 
says.  A t nigh t, a low ­ energy ligh ting sch eme p rovides low  levels of 
b ack ground illumination triggered b y movement sensors, w h ich  is 
enh anced b y task  ligh ting on desk s.

T h ermal modelling using CI B S E  T M 5 2  meth odology and th e CI B S E  
D esign S ummer Y ear estab lish ed th e ap p rop riate glaz ing sp ecification 
( g value)  for each  area w ith out sacrificing th ermal or visual comfort.  
T h e modelling also informed th e ex tent of th e ventilation op enings.  

T h e b uildingí s location ñ  and its linear, north ­ south  orientation ñ  
meant th e main reading sp ace w as effectively landlock ed b y th e h istoric 
w all, mak ing it h arder to ventilate naturally.  T o overcome th is, a large 
concrete p lenum h as b een constructed b eneath  th e ground floor.  T h is 
runs th e entire length  of th e b uilding, and damp ers at each  end ensure it 
w ill function as an air intak e w h atever th e w ind direction.  

F rom th e p lenum, outside air p ercolates up w ards, th rough  op enings 
in th e mez z anine floor, b efore ex iting th rough  th e roofligh ts.  S maller 
sp aces are ventilated b y motorised op enab le w indow s.  ë T h e only areas 
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b oreh oles, each  5 5 m  deep , sunk  b eneath  th e G reat L aw n.  
( S ee p anel, ë T h e G reat L aw ní s ground source h eat p ump sí ) .

U nsurp risingly, th e b uildingí s temp erature and h umidity 
 are carefully monitored, w ith  its temp erature maintained 
b etw een 1 2 oC and 1 5 oC.  T h e sp ace is fitted w ith  mech anical 
ventilation and local deh umidifier units, b ut th e sp ace is 
largely p assive in op eration, w ith out th e need for intensive 
servicing.  ë T h e only reason w eí d need to h eat th e sp ace 
w ould b e if th e h umidity increased at low  temp eratures,í  
says R ush ford.  

T h e arch ive air sup p ly does h ave a cooling system, as 
does a small I T  server room.  ë T h ere is a fan coil fitted w ith  
a cooling coil ( arch ive)  and fan coil unit ( server room)
connected directly to th e b oreh ole array ñ  not via th e 
h eat p ump s ñ  b ecause th e ground is rough ly at th e righ t 
temp erature to cool th e air if needed,í  says R ush ford.  

T h is solution h as th e additional b enefit of sligh tly 
increasing th e temp erature of th e b oreh ole array and, 
th ereb y, th e efficiency of th e h eat p ump s w h en p roviding 
h eating.  I n summer, w h en h eat is not required, th e 
w armed w ater is returned to th e ground to h elp  rech arge 
ground temp erature.

A ll domestic h ot w ater is sup p lied b y instantaneous 
electric h ot w ater h eaters.

P h otovoltaic ( P V )  p anels installed on th e b uildingí s roof 
h elp  meet th e b uildingí s electrical demand  ñ  alth ough  
energy modelling at th e p rojectí s outset confirmed th at 
sp ace on th e roof for P V s w as insufficient to meet th e 
b uildingí s electrical needs.  

ë A t th e early stages, w e did quite a lot of h and calculations 
to see, very b roadly, h ow  much  energy w e ex p ected it 

to use.  T h en, as w e w ent th rough  into more detailed design, w e used 
CI B S E  T M 5 4  meth odology to evaluate h ow  much  op erational energy 
th e b uilding migh t use, w h ich  outlined a numb er of different scenarios, 
th at imp act w h at th e consump tion migh t b e,í  says T om M cN eil, senior 
engineer and b uilding p erformance leader at M ax  F ordh am.  

T h e on­ b uilding P V s generate a max imum of 4 2 k W p .  ë T h e evaluation 
sh ow ed th at, w ith  th e limited amount of P V  th at could b e squeez ed 
on to th e roof, it  w as not going to ach ieve net z ero carb on,í  M cN eil 
ex p lains.  N everth eless,  since th e b uilding h as started to b e  used b y 
students , M ax  F ordh am h as b een w ork ing to op timise  its p erformance 
 to minimise energy use.

T h e p roject sp ecification draw n up  b y M ax  F ordh am h as h elp ed 
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in th is task  b y incorp orating elements of th e B S R I A  S oft 
L andings framew ork , including a commitment to aftercare 
and b uilding op timisation, p ost­ h andover.  A s  a result, th e 
collegeí s  facilities management team, th e main contractor, 
th e M & E  contractor, and th e B M S  and controls engineer 
h ave  w ork ed togeth er, w ith  M ax  F ordh am, to minimise 
its energy use.  ë W e w ork ed collab oratively w ith  th e 
contractorí s team, th e facilities managers and lib rarians 
to op timise th e b uildingí s p erformance th rough out th e 
first year,í  says M cN eil.  

Op timising th e ventilation system, in p articular, h as 
b een trick y b ecause of  Covid­ 1 9 .  T h is is p artly b ecause 
occup ancy numb ers h ave b een low er th an ex p ected.   T h e 
college  ack now ledged th e imp act of  Covid on th e p rocess 
and retained th e consultants for anoth er year.  ë N ow , w e 
sh ould b e ab le to get a b etter p icture of h ow  th e ventilation 
system w ork s w h en th e lib rary is closer to full cap acity,í  
says M cN eil.

A s p art of th e aftercare review s, B M S  data is scrutinised 
 to understand  h ow  w ell th e b uilding is  maintaining 
internal conditions.  Outp uts sh ow  th e first­ floor sp aces 
are significantly w armer th an th ose on th e ground floor  
b ecause of h igh er solar gains and less th ermal mass.  T h at 
said, th e temp erature on th e first floor h as only gone ab ove 
2 8 ° C th ree times, so ë overh eating does not ap p ear to b e a 
p rob lem,í  says M cN eil.  I n th e ground­ floor reading room, 
 th e temp erature h as not risen ab ove 2 4 ° C all summer.

I n w inter, sp ace temp eratures are  maintained b etw een 
1 9 ° C  and 2 1 ° C in th e main lib rary, w h ich  students h ave 

found accep tab le.  F eedb ack   indicated th at some  oth er rooms w ere 
struggling to reach  temp erature set p oints in cold w eath er.  I n resp onse, 
it w as decided to increase th e h eating system w eath er comp ensation 
curve, to  raise th e set p oint of th e b uffer vessel, w h ich  w ould sligh tly 
increase th e flow  temp erature of th e circuit feeding th e underfloor and 
trench  h eaters ( w h ich  h ad  b een low ered to save energy) .  T h is w as  done 
gradually, b ecause any increase in sup p ly temp erature w ill decrease th e 
efficiency of th e h eat p ump s.  T h e rooms are now  up  to temp erature and 
th e increased flow  temp erature is  in line w ith  th at of th e original design.  

T h e controls h ave b een centralised at th e recep tion desk  touch screen.  
T h is  allow s th e lib rarian to sh ut dow n th e up p er floors at quiet times to 
avoid h eating and ligh ting  sp aces unnecessarily.  ë W e ex p lained th at , in 
order for th e b uilding to get near to carb on neutral, th e college w ould 
h ave to consider some of th ese more intrusive measures,í  says M cN eil.  

 I n 2 0 1 2 , w h en M ax  F ordh am designed th is p roject, th ere w ere very 
few  p recedents for carb on­ neutral sch emes;  now , th ere are many more.  
S o, if th e M ax  F ordh am team w ere to design th e sch eme today w h at 
w ould th ey do differently?  ë I f I  w as doing it now ,  I  w ould go for insulated 
sh utters on th e glaz ed roof ligh ts, so  w h en ití s dark  and cold  th e sh utters 
 w ould close to furth er reduce h eat losses ,í  says R ush ford.  H e  w ould 
also investigate a mix ed­ mode solution, w h ich  ë w ould save energyí , b ut 
ë w ould  also undoub tedly increase th e comp lex ity of th e b uildingí  and so 
may not b e ap p rop riate considering th e additional emb odied energy it 
w ould require.

T h e sch emeí s 2 0 2 0  ­ 2 1  measured energy use intensity ( E U I )  of 
6 5 k W h . m­ 2  p er year sh ow s th at th e b uilding meets th e R I B A  2 0 2 0  
and  2 0 2 5  interim E U I  targets, and comes close to th e R I B A  2 0 3 0  
and L ondon E nergy T ransformation I nitiative  target for sch ools  ñ  a 
great ach ievement  considering th e b uilding í s servicing strategy w as 
designed in 2 0 1 3  .   CJ
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A
sub stantial revision of 
T M 2 3  !"#$%&'()*%+,%&'#(-./(
0%/(+"010'" w as p ub lish ed in 
J anuary 2 0 2 2  , p romp ted 
b y tw o imp ortant ch anges 
introduced in th e  up date to 

B uilding R egulations in D ecemb er 2 0 2 1 , 
w h ich   come into force on 1 5  J une 2 0 2 2 .  

T h e A p p roved D ocuments now  
refer to CI B S E  T M 2 3 , rath er th an th e 
A ir T igh tness T esting &  M easurement 
A ssociation ( A T T M A )  standards, as 
ap p roved meth odology for air leak age 
testing.  A  revision to T M 2 3  w as, 
th erefore, needed to reflect th e significant 
advances and standardisation in th e fan 
p ressurisation ( ë b low er doorí )  meth od 
th at h ave occurred since th e original 
p ub lication of T M 2 3  in 2 0 0 0 .

A  second testing  meth od, th e low ­ p ressure 
p ulse ( L P P , or ë P ulseí )  tech nique, is now  ap p roved 
b y th e D ep artment for L evelling U p , H ousing 
and Communities  for testing new ­ b uild h omes, 
alongside th e b low er door tech nique.  

T h ese develop ments are p art of a numb er 

G U I D A NC E  |  T M 2 3
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T he latest update to the 
Building R egulations 
includes reference to a 
new CIBSE T M2 3  guide 
on airtightness testing. 
J ulie G odef roy reviews the 
new T M, which includes a 
new approved air testing 
methodology, and  considers 
the impact of the changes

of recent advances in b uilding p erformance 
evaluation, w h ich  include th e use of smart 
meters for estimates of h eat transfer coefficients1

and th e new  B S  4 0 1 0 1  on in­ use b uilding 
p erformance evaluation.

ë T o imp rove th e design and p erformance of 
b uildings, it is essential th at w e carry out much  
more testing,í  says D avid A llinson, from th e 
B uilding E nergy R esearch  G roup  , S ch ool of 
A rch itecture, B uilding and Civil E ngineering 
at L ough b orough  U niversity, w h o is one of th e 
p eer­ review ers of th e T M .  ë M easuring air leak age 
is one imp ortant and cost­ effective ap p roach  .  
  S o, it is fantastic to see CI B S E  p roviding up dated 
guidance in th is fast­ moving and ex citing area of 
research  and innovation. í

Testing  techniq ues
T h e fan p ressurisation tech nique, develop ed in th e 1 9 8 0 s and used 
th rough out th e w orld, uses a fan ( or series of fans)  to p ressurise or 
dep ressurise a b uilding;  th e air leak age rate is derived at a reference 
p ressure, w h ich  is 5 0 P a in th e U K .  

T h ere are a numb er of standards availab le to cover th e tech nique and 
associated calib ration requirements, and a reasonab le track  record on 
rep eatab ility of results.  

A s th e b uilding is under ( de) p ressure conditions, it is p ossib le to 
carry out leak ­ finding during th e test ñ  for ex amp le, using smok e p ens.  
T h e reference p ressure of 5 0 P a is h igh er th an  b uildings ex p erience in 
normal conditions  and, as such , th e tech nique is view ed as a ë stress testí .  

 Consequently, th ere h as long b een  interest in develop ing a test 
 th at w ould b e more rep resentative of th e p ressure conditions usually 
ex p erienced in b uildings.  W h ile tracer­ gas meth ods directly measure 

T IG H T ENING  U P

,nfi lWraWion!"#!$#%&!'(!)%*%)!'(!+")!,(-%,%.'!'/)($0/!'/%!%.-%1(2%!
$.&%)!.(),+1!3(.&"'"(.#4!
$ir leaNaJe!"#!$#%&!'(!)%*%)!'(!+")!,(-%,%.'!'/)($0/!'/%!%.-%1(2%!
$.&%)!+!2)%##$)%!&"**%)%.'"+14!5'!"#!%62)%##%&!+#!+")!1%+7+0%!)+'%!+'!+!
)%*%)%.3%!2)%##$)%8!%"'/%)!+#!+")!3/+.0%!)+'%!()!+")!2%),%+9"1"':4
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infiltration, th ey are sp ecialised and time consuming, and results are 
h eavily affected b y conditions at th e time.  I t means tests need to b e 
rep eated to give a good rep resentation of b uilding p erformance.  

T h e L P P  tech nique look s to address th is.  I t w ork s b y releasing a sh ort 
b urst of p ressurised air ( a ë p ulseí )  and measuring th e p ressure resp onse 
of th e b uilding.  I t derives th e air leak age rate using similar p rincip les 
to th e fan p ressurisation tech nique, b ut over a very sh ort sp ace of time 

( a few  seconds)  and a narrow er and low er p ressure 
range, w ith  a reference p ressure of 4 P a.  W h ile still 
not ë normalí  conditions, th is is much  closer to th ose 
usually ex p erienced in b uildings.  

T h e L P P  meth od is p atented b y th e U niversity 
of N ottingh am, w h ich  h as develop ed th e P ulse 
tech nology in p artnersh ip  w ith  manufacturer B uild 
T est S olutions ( B T S ) .  I t is recent ñ  w ith  th e main 
field trials carried out in 2 0 1 6 ­ 1 8  ñ  and, overall, 
th e results w ere ob tained from a relatively small 
samp le of h omes, and under relatively narrow  
testing conditions.

B y th e nature of R & D , th e majority of th e 
rep orted studies w ere undertak en w ith  earlier 
iterations of th e system ( th at is, testing equip ment 
and/ or softw are) .  W h ile B uilding R egulations 
allow  th e tech nique for all new  h omes, T M 2 3  
recommends caution w h en using it on h omes 
targeting very airtigh t levels, b ecause of more 
limited evidence in th at range.  

B ecause of th e lack  of standards covering 
th e L P P  p rocedure and equip ment calib ration, 
T M 2 3  recommends th at, for regulatory p urp oses, 
calib ration sh ould b e done against a ë masterí  
device, and not b y th e tester or th eir organisation, 
to p rovide a degree of indep endence.  T h is is an 
imp ortant area, w h ere requirements may evolve 
as th e tech nique matures to b ecome increasingly 
similar to th ose ap p lied to th e fan p ressurisation 
meth od.  S ee p anel, ë T M 2 3  p rocedure 
recommendationsí , on p age 2 8 .

Use in SAP 
A s w ell as b eing a p erformance metric in itself, th e 
air leak age test result is used in th e U K  in energy 
calculations, including B uilding R egulations P art L .  
F or h omes, th is is done using th e ë divide b y 2 0  
ruleí , to derive th e infiltration rate from th e air 
p ermeab ility at 5 0 P a.  

T h e rule w as initially b ased on air ch ange 
rate, not air p ermeab ility, so using it w ith  air 
p ermeab ility assumes a volume­ to­ envelop e area 
ratio of 1 .  T h is could b e addressed relatively simp ly 
in S A P  b y tak ing account of th e b uilding envelop e 
and volume, rath er th an using a b lank et ratio.  

T h e reliab ility of th e rule h as b een questioned in 
academic research  for a numb er of years, h ow ever, 
and it is a source of uncertainty for energy use and 
infiltration, and, in turn, ventilation.  

F ollow ing th e governmentí s ap p roval of th e 
L P P , a conversion formula h as b een develop ed 
b y B R E  w ith  B T S , so th at air p ermeab ility results 
ob tained at 4 P a can b e ë convertedí  into estimated 
results at 5 0 P a for use in S A P .  T h e formula is b ased 
on analysis and correlation of a large numb er 
( 2 9 3 ,0 0 0 )  of b low er door tests, and a more limited 
numb er of tests ob tained at b oth  p ressures on 
th e same b uildings.  W h ile th e conversion is 

!"#$%&'("&)*+$*,($-"..&/#&-"0123*45&(/6".&7)-&-/0&2"&$".$"5&
3.*-,&"*$("+&$("&24/0"+&5//+&/+&4/018+"..3+"&834."&$"7(-*93"

:*,3+"&;%&<4"#$=&:)-&8+"..3+*.)$*/-&"93*86"-$&$>8*7)44>&3."5&*-&*-5*?*53)4&50"44*-,.&
)-5&.6)44&23*45*-,.&#/+&24/0"+&5//+&$".$.@&)-5&<+*,($=&)&634$*1#)-&*-.$)44)$*/-&$()$&7)-&
2"&3."5&#/+&4)+,"&23*45*-,.&<7/3+$".>&/#&ABCDE=

:*,3+"&F%&G34."&FHI&.>.$"6&J&7/68+"../+&
/-&$("&4"#$1()-5&.*5"@&)*+&+"7"*?"+&*-&$("&
6*554"@&7/-$+/44"+&/-&$("&+*,($1()-5&.*5"&
<7/3+$".>/#&A3*45&'".$&B/43$*/-.=
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understood to b e w ith in th e margin of error of 
each  testing meth od, it introduces anoth er level of 
uncertainty into S A P  calculations, in addition to 
th e ë divide b y 2 0 í  rule.  I t is h op ed th at b oth  th ese 
asp ects w ill b e ex amined for S A P 1 1  and th e F uture 
H omes S tandard.   

A s th e industry w ill now  b e communicating air 
leak age values at tw o different reference p ressures, 
it w ill b e imp ortant w h en rep orting results to b e 
clear ab out th e reference p ressure to w h ich  th ey 
relate, and w h eth er th ey w ere ob tained directly 
from a test at th at p ressure, or b y correlation 
from a test at th e oth er p ressure.  F or ex amp le, 
tested air p ermeab ility at 5 0 P a ob tained b y fan 
p ressurisation test, or estimated air p ermeab ility at 
5 0 P a ob tained from a test result at 4 P a and th e S A P  
conversion formula ( th e latter is not actually a test 
result at 5 0 P a) .   

W hat nex t,  and what can y ou do?  
A n imp ortant source of uncertainty is not th e 
tech niques th emselves, b ut w h at h ap p ens on th e 
ground ñ  for instance, measurements, b uilding 
p rep aration, dep arture from recommendations 
( w h eth er intentional or not) , and so on.  

T h e Comp etent P ersons S ch eme ( CP S )  can 
h elp  address th is.  T h e T M  p rovides a framew ork  
meth odology for consistency in testing p rocedures 
and h ow  test results are rep orted, b ut it does not go 

to th e level of detail of industry resources such  as th e A T T M A  suite 
of documents.  I t is ex p ected th at th e CP S  w ill revise its resources to 
align w ith  th e new  T M , and CI B S E  is op en to collab orating w ith  CP S .  

M artyn R eed, group  managing director at E lmh urst E nergy, says 
T M 2 3  offers an op p ortunity for all airtigh tness testers to h ave a say in 
h ow  tests sh ould b e p erformed.  H ow ever, h e b elieves th e guide is just 
a starting p oint:  ë I n our view , th e sp eed of p ub lication h as meant th at 
some of th e detail is lack ing, and some of th e p revious assump tions 
needed to b e tested, b ut w e are deligh ted w ith  th e direction of travel. í  

T h is is an evolving field.  T M 2 3  includes a literature review  on th e 
current state of evidence, including for meth od issues such  as accuracy, 
rep eatab ility, and influence of outside conditions.  T h is h as informed th e 
recommendations and p oints to areas w h ere p roject teams may w ish  to 
go b eyond minimum requirements, or w h ere k now ledge and p ractice 
may still evolve.  

T esters and p roject teams are encouraged to contrib ute to th e 
grow ing b ody of k now ledge b y sh aring testing data w ith  CI B S E , 
academia and th e industry, esp ecially in th e follow ing areas:  feedb ack  on 
T M  p rocedures;  test results ob tained on th e same b uilding under b oth  
tech niques;  test results ( under eith er tech nique)  ob tained on b uildings 
w h ere tracer­ gas meth ods to assess infiltration rate are also used.   CJ

■ !"#$%&'()*!"#!$%&&!'(!)&)*&%#!($!'+&!,()-&'&.'!/&%#(.!01+&)&#2!34453!6.7!
89)+:%#'!8.&%;<!3"%'";+'.&##=!,(.'61'!<(:%!#1+&)&!'(!(*'6".!'+&!7(>.9(67!1(7&=!
?6'1+!'+&!,@A08!45BC!96:.1+!D"7&(!6'!!"#$%&'()*+,--)./
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,  Smart meter-enabled thermal efficiency ratings (SMETER) technologies project: 

technical evaluation, 27 January 2022, BEIS !"#$%&'()*+,--01-2
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!"
he design adopts a fabric�first approach with passive design 
!"#$%&"'($)(*+,+$($-"(.",#/.()/(,"0-#/+0#*('1'$",'23('#1'(4),(

5+**+#,'2(#'')0+#$"(#$(6-#7,#/89:;<(="3'($#*>+/?(#@)%$($-"(

A#&'-#**(8%+*.+/?2(#/(BC2DDD,E development for the /ondon 
6chool of Economics �/6E�, for which optimisation of form and 
fabric have been instrumental in minimising energy use. 

'esigned by *rafton $rchitects, with &hapman%'63 as ME3 consultant, the 
Marshall %uilding’s imposing 3ortland�stone faoade faces onto /incoln’s ,nn )ields. 
,ts lower storeys are clad in ashlar blocks interspersed with large, punched window 
openings, and, above, two successive layers of angled fins form an orthogonal 
stone veil in front of the glazing. The side and rear elevations are more Mumbled 
where they front the tight network of streets that make up the /6E estate.

&hapman%'63 used daylight modelling and irradiation mapping to develop the 
faoade design, to ensure access to natural light and fresh air. ,ts permanent solar 
shading is dimensioned to reduce solar gain and minimise summer overheating. 
F4-"(+."#*('0"/#&+)(+/($"&,'()!(&".%0+/?()7"&#$+)/#*("/"&?1(+'($)(."'+?/(

the building to limit the amount of mechanical services we put into a space, 
introducing them only where they are needed to perform a specific function that 
cannot be achieved through passive means,’ :illiams explains.

The building houses lecture theatres, informal study spaces, academic offices, 
7%@*+0('7#0"'2(,%'+0(&"-"#&'#*(#/.(#&$'('7#0"'2('G%#'-(0)%&$'2(#/.(#('7)&$'(-#**<(

These facilities are stacked vertically ° the sports hall and sTuash courts in the 

The London School of Economicsí  Marshall Building invites the public to the heart of the university 
via its spectacular Great Hall. A ndy P earson fi nds out how ChapmanBDSP used the concrete 
structure to deliver a passive­ fi rst design that delivered natural ventilation in key areas

A passive g iant

C A SE ST U D Y | M AR SHALL B U ILDIN G

basement, civic space on the ground ¾oor, 
$"#0-+/?('7#0"'(#/.(*"0$%&"($-"#$&"'()/(

¾oors two and three, and research and 
departmental spaces on ¾oors three to nine.
4-"(,)'$('7"0$#0%*#&()!($-"('7#0"'(+'($-"(

expansive entrance hall. +ere, giant concrete, 
$&""H*+>"('$&%0$%&#*(0)*%,/'('%77)&$($-"(

concrete mass of the building above. 2ne of 
the columns even disappears through a void 
in the ceiling,  and a broad, curving concrete 
stair sweeps students up through a second 
void to the teaching spaces. This *rand 
+all is naturally ventilated. $t one point, it 
was intended to be an open piazza outside 
the building envelope, but as the design 
developed it became incorporated into the 
)00%7+".('7#0"2(5+**+#,'('#1'<

+igh�level openings in the exposed 
!#I#."'($-#$("/0*)'"($-&""('+."'()!($-"(

hall allow fresh air to enter the space. 
&hapman%'63’s experience as engineers 
for the /6E’s &entre %uilding, completed 
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!"#$%&'#(")#(*+,-.#/".!0/*1#"(.20(**1#
ventilated, meant they were ´confident’ in its 
(33*!4(.!,"#.,#.5/#60(")#7(**8#-(1-#9!**!(+-:#
The designers were helped by the building’s 
location in one of the Tuieter, less traffic�
4,";/-./)#3(0.-#,<#=,"),":

$ctuators control the high�level openings 
>(-/)#,"#./+3/0(.20/#(")#?@$#*/A/*-#!"#.5/#
hall. ´,t doesn’t matter which direction the 
B!")#!-#<0,+8#,"*1#.5(.#.5/0/#!-#(#30/--20/#
difference between the faoades,’ says 
9!**!(+-:#CD<#.5/#B!")#-3//)#!-#5!;58#.5/#
windows open less, or not at all.’ 

,n summer, the large, low�level windows 
4("#>/#,3/"/)#+("2(**1#.,#<20.5/0#*!"E#.5/#
-3(4/#.,#.5/#,2.-!)/:#

F()!(".#5/(.#<0,+#(#*,B#./+3/0(.20/#5,.#
water �/T+:� under¾oor heating system 
(**,B-#.5/#-3(4/#.,#>/#2-/)#!"#B!"./0:#
The density of the under¾oor heating is 
increased in non�transient spaces, such as 
.5/#0/4/3.!,"#(")#4(</8#.,#30,A!)/#())!.!,"(*#
heat, while fan�assisted /T+: trench 
5/(./0-#5/*3#30/A/".#4,*)#)0(2;5.-:

G0,+#.5/#60(")#7(**8#.5/#-B//3!";#
staircase leads to the two teaching ¾oors. 
+ere, six +arvard�style, horseshoe�shaped 
*/4.20/#.5/(.0/-#H#(*,";#B!.5#4*(--0,,+-#H#
are arranged around the ¾oors’ perimeter, 
30,A!)!";#A!/B-#,2.I#.5/#-3(4/-#!"#>/.B//"#
(0/#,4423!/)#>1#!"<,0+(*#-/(.!";:#J5/#*/4.20/#
.5/(.0/-8#B5!45#-/(.#23#.,#'%#3/,3*/8#(0/#
-/0A/)#>1#(#)!-3*(4/+/".#A/".!*(.!,"#-1-./+:#
CJ5/-/#-3(4/-#(0/#-,#)/"-/*1#,4423!/)#.5(.#
conditioning the fresh air supply is sufficient 
.,#5/(.#(")#4,,*#.5/#-3(4/#B!.5,2.#.5/#"//)#
for a secondary system,’ explains :illiams.

G0/-5#(!0#!-#-233*!/)#.,#.5/#A,!)#>/"/(.5#
.5/#-./33/)8#0(E/)#-/(.!";8#<0,+#B5/0/#!.#
4("#3/0+/(./#23B(0)-#.50,2;5#A/".-#!"#.5/#
-.(!0#0!-/0-:#CJ5/#(045!./4.#B(-#(#
)0!A!";#<(4.,0#>/5!")#.5/#-/0A!4!";#
-.0(./;1#(),3./)#<,0#.5!-#>2!*)!";#
because *rafton’s style is bare, 
/K3,-/)#4,"40/./8#B!.5,2.#.5/#
services on display,’ :illiams 
-(1-:#CJ5/#<(4.#.5(.#1,2#4("",.#
-//#.5/#+/45("!4(*#-/0A!4/-#B(-#
,"/#,<#.5/#0/(-,"-#>/5!")#.5/#
45,!4/#,<#)!-3*(4/+/".#A/".!*(.!,"#
for these spaces.’

L(0!(>*/#(!0#A,*2+/#MLNLO#2"!.-#
!"#.5/#2")/0-/(.#A,!)#0/;2*(./#
.5/#(!0#/"./0!";#/(45#.5/(.0/:#
J5/#LNL-#(0/#-233*!/)#B!.5#<0/-5#
air through low�level 
ductwork in the ¾oor 
A,!)8#-233*!/)#<0,+#,"/#
of two roof�mounted air 
5(")*!";#2"!.-#MN7P-O:#
N!0#0/.20"-#.50,2;5#,3/"#
)24.B,0E#(.#5!;5#*/A/*8#

concealed behind acoustic baf¾es. The ducts then drop to low level to be routed 
back to the main riser concealed in the ¾oor void.

G0,+#(#4,+<,0.#3/0-3/4.!A/8#)!-3*(4/+/".#A/".!*(.!,"#B,0E-#>/-.#B5/"#.5/#
-233*1#(!0#./+3/0(.20/#!-#4*,-/#.,#(+>!/".#./+3/0(.20/8#.,#30/A/".#.5/#<//*!";#,<#
cold draughts at the students’ feet. The system is controlled to prioritise fresh air 
-233*1:#D"#-2++/08#!<#.5/#LNL#)(+3/0#!-#<2**1#,3/"#(")#+,0/#4,,*!";#!-#"//)/)8#
.5/#N7P-#B!**#)/40/(-/#.5/#-233*1#./+3/0(.20/#&Q?#(.#(#.!+/8#2".!*#!.#4("#+//.#
.5/ 4,,*!";#)/+("):

&ommon spaces on the teaching ¾oors are also conditioned using a 
displacement system, with the air load split evenly between the two roof�mounted 
$+8s. &omputational ¾uid dynamics �&)'� modelling was used to validate the 
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!"#$%&#'()*#+*,+#$'-(.)/-0)$!")1'.2+#*"3"($)
.4.$"3)5."")2#("+6)789:)3-1"++'(&;<=
9+--0.)$!0"")$-)('(")#0")-**,2'"1)>4)

1"2#0$3"($#+)#(1)#*#1"3'*).$#//6)!-,."1)
mostly in cellular and group office spaces. 
These ¾oors are sparsely populated in 
.,33"06).-)'(*-02-0#$")3'('3#+)*--+'(&=)
?@A.)+-*#$"1)-()0--/)+"B"+.)C)#(1)DE).,22+4)
tempered fresh air to these ¾oors via vertical 
risers and ducts hidden in the ¾oor voids. 
,n the group offices, the fresh air supply 
$"03'(#$".)#$)$!")0"#0)-/)#)/-,0%2'2")/#()*-'+)
unit �)&8�, also concealed in the ¾oor void, 
$-)!"#$)-0)*--+)$!").2#*".=)FGH)."(.-0.)$,0()
-//)$!")98A.)I!"().2#*".)#0"),(-**,2'"1=)
J'$'#$"1)#'0)'.)0"3-B"1)B'#)#()"K$0#*$)1,*$)
concealed in the ¾oor void, which is linked to 
$!")?@A)B'#)$!")"K$0#*$)0'."0=
8-(*"#+'(&)#+3-.$)#++)-/)$!")."0B'*".)'()

the ¾oor void was a challenge, made more 
difficult by the void also having to contain 
*#>+'(&)#(1)I'0'(&)."0B'(&)$!")*-(*0"$")
soffit�mounted services on the ¾oor below. 
6ervices such as power to lighting and fire 
#+#03)*#>+'(&)#0").+""B"1)$!0-,&!)$!").+#>)
$-)*-(("*$)'($-)$!")0"#0)-/)$!")"K2-."1)
soffit�mounted fixings. ´,n 5evit, we had to 
*--01'(#$")$!")."0B'*".)I!'+")'($"0/#*'(&)
I'$!)$!").$0,*$,0#+).-+,$'-()#(1)$!")1"3#(1.)
-/)$!")#0*!'$"*$,0"6;)0"*#++.)L'++'#3.=

$ benefit of having so much exposed 
*-(*0"$")'.)>"'(&)#>+")$-)"K2+-'$)'$.)$!"03#+)
3#..=)7?)+-$)-/).4.$"3.)0,()I'$!)#)('&!$%
2,0&")/,(*$'-()$-),.")$!")$!"03#+)3#..)$-)
'$.)/,++".$)$-)#>.-0>)!"#$)1,0'(&)$!")1#4)#(1)
then ¾ush it out at night,’ :illiams explains.
M!")0--/%3-,($"1)?@A.)#+.-)20-B'1")

1,*$"1)$"32"0"1)/0".!)#'0)$-)$!")*"++,+#0)
offices. 'ucts terminate at passive trench�
!"#$'(&),('$.)I!"0"6)'()I'($"06)$!")NM@L)*-'+)
provides heat to the offices. Thermal comfort 
'()$!".").2#*".)3'1%."#.-()#(1)'().,33"0)
'.)/0-3)-**,2#($.)-2"('(&)$!")I'(1-I.=
M!")0--3.)!#B")>""()$".$"16),.'(&)8GOPQ)

MRST6)$-)"(.,0")$!"4)I'++)(-$)-B"0!"#$=)
G()0".2-(.")$-)*+'3#$")*!#(&"6)-0)#/$"0)#)
change in use, )&8s can be added to ¾oor 
B-'1.)'()$!")*"++,+#0).2#*".)/-0)3-0")*--+'(&=)
M!")3#'()I#$"0%*--+"1)*!'++"0)2+#($)'.)'()$!")
>#."3"($6)I'$!)#1'#>#$'*)!"#$)0"U"*$'-()-()
$!")0--/=)M!")*!'++"0)!#.)>""()1".'&("1)$-)
#**-33-1#$")$!'.)2-$"($'#+)#11'$'-(#+)+-#16)
>#."1)-()#B"0#&")-**,2#($)1"(.'$4)#*0-..)
the ¾oor being one person per �mT=
@"#$)'.)20-B'1"1)>4)&#.)>-'+"0.)'()$!")

>#."3"($)2+#($0--3=)L!"()8!#23#(O:PF)
first conceived the system, it included a 
>'-%/,"++"1)*-3>'("1)!"#$)#(1)2-I"0)58@F<)
"(&'("=)@-I"B"06)#/$"0)#)(,3>"0)-/)'$"0#$'-(.)
#(1)B#+,")"(&'(""0'(&6)$!")8@F)-2$'-()
I#.).*0#22"1)'()/#B-,0)-/).$#(1#+-(")&#.)
>-'+"0.=)7G/)$!")20-U"*$)I"0")1".'&("1)$-1#46)

the central energy strategy would re¾ect 
#()#++%"+"*$0'*)#220-#*!)I'$!)$!"),.")-/)
heat pumps to maximise the benefit of low 
*#0>-()"+"*$0'*'$46V).#4.)L'++'#3.=
M!")>#."3"($)'.)#+.-)!-3")$-)#)TE3)K)

WS3)K)X=S3%!'&!).2-0$.)!#++6)$I-).Y,#.!)
*-,0$.6)#)&436)#(1)3,.'*)0"!"#0.#+)/#*'+'$'".=)
?)J?J).4.$"3)/0-3)#)1"1'*#$"1)?@A)."0B".)
$!").2-0$.)!#++)#(1).Y,#.!)*-,0$.6)I'$!)#)
."*-(1)?@A)."0B'(&)$!")0"3#'('(&).2#*".=)
7O"*#,.")-/)$!").'Z")-/)$!").2-0$.)!#++6)#(1)
$!")#3-,($)-/)/0".!)#'0)I")#0")2,$$'(&)'($-)'$6)
$!")B"($'+#$'-()*#()#+.-)>"),."1)$-)!"#$)#(1)
*--+)$!").2#*"6;)L'++'#3.)"K2+#'(.=)
?),('Y,")/"#$,0")'.)#).2"*'#+)>,$$-()-()

$!")ORP)$!#$)"(#>+".)$!").2-0$.)!#++;.)
B"($'+#$'-().4.$"3)$-)>")$,0("1)-//=)M!'.)
"(.,0".)*-32+'#(*")I'$!)#)P2-0$.)Q(&+#(1)
0"Y,'0"3"($)$!#$)"+'$"%+"B"+)>#13'($-()
*-,0$.)1-)(-$)!#B")/-0*"1)#'0)3-B"3"($6)#.)'$)
might affect the ¾ight of the shuttlecock. ,t is 
20->#>+4)$!")-(")2#..'B")1".'&()/"#$,0")$!#$)
8!#23#(O:PF)/#'+"1)$-)#($'*'2#$"=))CJ

89:)R[:QNNG\]

!"#$%&'())*+,$-./$0/('$1&$2.)*'.1($!3.4%.+5#678/$3(.19,.*+$:.):0).1*&+/$;&<$13($'*/4).:(%(+1$
/=/1(%>$?3(/($.//0%($13.1$/&%($3(.1$,.*+/$'&$+&1$;0))=$*%4.:1$13($&::04*('$/4.:($'*<(:1)=@$/0:3$./$
heat gains from lighting� ́A proportion of the heat gain from the lights in¾uences the occupieG ]one, Eut 
.$)&1$&;$3(.1$*/$.)%&/1$*+/1.+1)=$(A1<.:1('$;<&%$13($/4.:($.1$3*,3$)(2()@8$(A4).*+/$B*))*.%/>$?3*/$.44<&.:3$
enaEleG &hapman%'63 to appl\ Zeighting factors to the Gifferent heat gains Zithin a space, to refine 
the amount of air proYiGeG E\ the Gisplacement s\stem�
!3.4%.+5#67$.)/&$0/('$!"#$%&'())*+,$1&$.//(//$3&-$%0:3$.*<$-&0)'$'<&4$13<&0,3$13($1-&$&4(+$

YoiGs in the teaching ¾oors to the *ranG +all EeloZ� ́ 7he teaching spaces are serYeG E\ Gisplacement 
Yentilation, Zhile the entrance hall is serYeG E\ natural Yentilation� :eµre interesteG in the temperature 
transfer EetZeen the tZo spaces,µ sa\s :illiams� 0oGelling shoZeG that, if the Yents are open on the 
grounG ¾oor, there is a rush of air GoZn anG out of the EuilGing� ,f the Yents are closeG, the relatiYel\ 
cool air from the first anG seconG ¾oors, at appro[imatel\ ���&, sinks GoZn through the YoiGs, GepriYing 
the first anG seconG ¾oor occupants of the Eenefit of cooling� ́As a result of the &)' moGelling, Ze 
*%4)(%(+1('$CDE%%93*,3$04/1.+'/$.<&0+'$13($&4(+*+,/$1&$:&+1.*+$13($:&&)('$.*<@8$B*))*.%/$/.=/>$

2ne oI WKe JianW� Wree�liNe colXmnV in WKe *ranG +all
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Lighting accounts for 
around half of the 

electricity used in a 
typical school.

- www.gov.uk -

Lighting for Education

Improve the learning environment in educational buildings with 

our range of specifically designed lighting products.

Energy efficiency

Reduce carbon footprint, save 
energy costs, meet regulations.

Well-being

Prevent headaches, improve
atmosphere and productivity.

Our product range offers lighting solutions for all requirements, from classrooms 

to sports halls, offices to car parks and everything else in-between. Contact us to 

discuss your requirements or to book a ‘Lighting for education’ CPD.
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!
!"#$%"&'("$)*"$+,($-#$./(,-#"$01$-23,4)$'#$&5)5("$6,1$3(-4"17$1)""3$

-#4(",1"1$-#$"#"(68$4'1)1$+"("$*-6*9-6*)-#6$)*"$5(6"#)$#"":$&'($2,#8$

'(6,#-1,)-'#1$-#$)*"$3(-!,)"$,#:$35%9-4$1"4)'(1$)'$(":54"$"#"(68$

4'#1523)-'#$7$+*-4*7$'&$4'5(1"7$$6'"1$*,#:$-#$*,#:$+-)*$(":54-#6$4,(%'#$

"2-11-'#1$;$$<$6'!"(#2"#)$-#-)-,)-!"$=$)*"$>5%9-4$?"4)'($@"4,(%'#-1,)-'#$

?4*"2"$A>?@?B$=$'&&"(1$)*"$'33'()5#-)8$&'($'(6,#-1,)-'#1$$)'$6")$6(,#)$

funding for heat decarbonisation and energy effi ciency measures. 
$<$CD2$>?@?E&5#:":$3('F"4)$,)$)*"$<%%"8$G59)-$$<4,:"28$H(51)$A<%%"8$

M$T�,  in <orkshire °  to  replace existing gas boilers in fi ve schools with a heat 
3523E%,1":$181)"2$$=$-1$,#$"I,239"$)*,)$')*"($":54,)-'#$3('!-:"(1$2,8$%"$

/""#$)'$&'99'+;$$J#1),99":$'!"($)*"$1522"($*'9-:,81$-#$KLKM7$)*"$#"+$181)"2$*,1$

"9-2-#,)":$)*"$)(51)01$("9-,#4"$'#$6,1$&'($13,4"$*",)-#6$,#:$*')$+,)"(7$$,#:$,-21$

)'$(":54"$-)1$4,(%'#$"2-11-'#1$%8$,#$"1)-2,)":$N7LLL$)'##"1$'!"($)*"$MKE8",($

9-&")-2"$'&$)*"$14*"2"7$1,!-#6$,#$"1)-2,)":$COP7LLL$,$8",($-#$"#"(68$4'1)1;$

H*"$$3('F"4)$-#!'9!":$)*"$-#1),99,)-'#$'&$QO$RJ<H$<S5,RJ<H$H@QLL$,-($1'5(4"$

heat pumps in the fi ve schools,  as well as  /E' lighting to reduce electricity 
4'#1523)-'#$,#:$1'9,($3*')'!'9),-4$A>TB$,((,817$:"1-6#":$%8$1"(!-4"1$13"4-,9-1)$

U'%"()$V*")*,2$<11'4-,)"1$7$)*,)$3,()98$3'+"($)*"$*",)$3523$181)"2;$@5(-#6$

)*"$1522"(7$+*"#$)*"$14*''9$-1$49'1":7$"9"4)(-4-)8$3(':54":$%8$)*"$>T1$&"":1$-#)'$

)*"$W(-:7$3('!-:-#6$,#$-#4'2"$&'($$<%%"8$G<H;

The trust aims to optimise system performance by adMusting ¾ ow rates and 
1")$3'-#)17$)'$"#15("$4'2&'(),%9"$-#:''($)"23"(,)5("1$&'($1)5:"#)1$,#:$1),&&$

)*('56*'5)$)*"$:,8$,#:$'!"($)*"$8",(7$,1$)*"$1",1'#1$4*,#6";

X#"$'&$)*"$-#-)-,9$4*,99"#6"1$&'($)*"$3('F"4)$+,1$)*"$1*'()$)-2"14,9"$,!,-9,%9"$)'$

35)$)'6")*"($<%%"8$G<H01$6(,#)$,339-4,)-'#$)'$?,9-I$Y-#,#4"7$)*"$>?@?$14*"2"$

,:2-#-1)(,)'(;$J)$("S5-(":$:"),-9":$3('3'1,91$&'($",4*$14*''9$)'$%"$4'99,)":$

+-)*-#$,$)+'E+""/$3"(-':$$%"4,51"$'&$$:"9,81$-#$)*"$3('4"117$)"#:"(-#67$,#:$)*"$

9'6-1)-41$-#!'9!":$-#$6"))-#6$4'#)(,4)'(1$'#$1-)"$)'$$$:'$)*"$+'(/$:5(-#6$)*"$$1522"($

holidays. The trust worked with decarbonisation specialist Energy Management 

*roup �EM*� to prepare the application. 
$<#')*"($/"8$4*,99"#6"$+,1$$,11"11-#6$

)*"$("S5-("2"#)1$&'($536(,:-#6$"I-1)-#6$

(,:-,)'(1$)'$),/"$,44'5#)$'&$)*"$9'+"($+,)"($

)"23"(,)5("1$:"9-!"(":$%8$)*"$*",)$35231;$

'etailed surveys were carried out by %5Eng 
+ull, in collaboration with EM* and Toshiba 
R,((-"($:-1)(-%5)'($R''9$@"1-6#1;

$ZV"$$*,!"$:'#"$,$9')$'&$+'(/$'#$)*"1"$

)83"$'&$3('F"4)17$-#$)"(21$'&$,11"112"#)$

,#:$2':"99-#6$49,11(''217$,#:$)*,)$

"I3"(-"#4"$"#,%9":$51$)'$2"")$)*"$!"(8$

)-6*)$)-2"14,9"$$%8$,3398-#6$'5($,445259,)":$

/#'+9":6"$&('2$)*'1"$14*''9$3('F"4)1$)'$

these buildings,’ says %5Eng +ull director 
U'%$?2"9)$;$

H*"$14*''9$%5-9:-#61$(,#6":$-#$,6"$&('2$

)*"$MN[L1$)*('56*$)'$KLL[7$,#:$)*"$,5:-)$

)''/$,44'5#)$'&$)*"$)83"$,#:$1-\"$'&$"I-1)-#6$

*",)$"2-))"(17$69,\-#67$%5-9:-#6$&,%(-47$(''2$

'(-"#),)-'#7$-#159,)-'#$,#:$'4453,#48$9"!"91;$

ZV"$*,:$)*"$:"),-91$'&$("4"#)$&,%(-4$

-23('!"2"#)17$1'$+"$4'59:$"!,95,)"$(''2$

*",)$9'11"170$1,81$?2"9);$ZH*-1$"#,%9":$51$

)'$3('!-:"$,$('56*$"1)-2,)"$&'($)"#:"($

35(3'1"17$%,1":$'#$+*,)$+,1$-#$)*"$(''2;0

H*"$,-($$1'5(4"$*",)$3523E%,1":$181)"2$

4'##"4)":$9,(6"98$)'$)*"$14*''9$%5-9:-#610$

"I-1)-#6$-#&(,1)(54)5("7$154*$,1$3-3"+'(/7$

W ith the need to switch from fossil fuels to renewables becoming ever more pressing,  one 
heat pump retrofi  t schools proj ect in Y orkshire  could be the ex ample to follow. P hil L attim ore
looks at the proj ect funded by the governmentí s Public Sector Decarbonisation Scheme

The dash from  g as

!"#$%&'(%)*+','%-'.'/0123456'%*3'%-'7$3'/8835'9/:'#0$%%;#<':$3'1"='
#%)=03'$317'&)4&#'01*'83'#33*'"*'7$3'8%77%4'="+$7'%-'7$3'&"07)=3'
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ì R ather than using the S CO P fi gure, the 
team created a six ­ month profi le for the 
period when the heating is usedî

!"#$"%&!'()*"+),&+-.,%&!')"+#)"$!)/"+#0$+1)

2+$%'3)45/.)$+*!"'%!2,%2!.)#$#+6%)/"-.)%&)

,/"+1.)%&)#.0$-.!)%/.)'"7.).+.!18)%&)%/.)

!&&7()9.,"2'.):.):.!.)'%$00):&!;$+1)"%)

%/. '"7.)<=>#.1!..)%.7?.!"%2!.)#!&?(6)

'"8' @7.0%3

A+)%/.)9"'$')&*)%/.)'2!-.8()/&:.-.!()

"!&2+#)B=C)&*).D$'%$+1)!"#$"%&!'):.!.)

!.?0",.#):$%/)/$1/.!>,"?",$%8)2+$%')&!)

"217.+%.#):$%/)+.:)2+$%')%&)",/$.-.)%/.)

!.E2$!.#)/."%$+1)&2%?2%3

F&+,.+%!"%$+1)&+)$7?!&-$+1)%/.)*"9!$,)

%&)7"$+%"$+),0"''!&&7)%.7?.!"%2!.):"'+6%)

deemed the most cost�effective or efficient 
'&02%$&+()",,&!#$+1)%&)GHI+13)J%)7"8)"0'&)

/"-.),!."%.#)"##$%$&+"0)&-.!/."%$+1)$''2.'()

",,&!#$+1)%&)@7.0%3)4A+.)&*)&2!)%/.!7"0)

7&#.0')?!&-.#)%/"%)$*)8&2)/"#)"),0"''!&&7)

:$%/)%:&)&2%'$#.):"00'()"+#)$%):"')#&290.>

10"K.#)%&)")L>-"02.)&*)"!&2+#)M3M>M3N()$%)/"')

")1"$+)&*)<OP().-.+):/.+)$%6')>QRF)&2%'$#.(6)

he says. ´,f you tighten up thermal efficiency 
%&&)72,/()$%):&20#)!.'20%)$+)%.7?.!"%2!.')&*)

MSRF>MTRF().-.+)$+)U"!,/36)

5/"%)'$%2"%$&+):&20#)+.,.''$%"%.),&&0$+1)

%/.)!&&7')-$")+"%2!"0)-.+%$0"%$&+():$%/)")

'29'.E2.+%):"'%.)&*).+.!18()'"8')@7.0%3)

Load profi le
J+)%.!7')&*)%/.)+.:)/."%)?27?)'8'%.7'6)

efficiency, the coefficient of performance 
VFAWX)"%)YRFZNRF)"79$.+%)%.7?.!"%2!.)

at ���& ¾ow��7�& return, was calculated 
"%)M3Y():/$0.)%/.)'."'&+"0)FAW)V@FAWX)

:"')[3MT()9"'.#)&+)%/.)7"+2*",%2!.!6')

performance figures for full load. 
5ather than using the 6&23 figure, 

/&:.-.!()%/.)%."7),!."%.#)")'$D>7&+%/)

profile for the period when the heating is 
2'.#():/$,/)$%)*.0%):&20#),!."%.)")9.%%.!)

!.'20%)*&!)%/.)',/&&0'6)!.E2$!.7.+%'3)

@?.,$"0$'%)\+#!.:)]$00()&*)F&&0)^.'$1+'()

?!&#2,.#)")!2+),&'%),"0,20"%$&+)9"'.#)&+)

"-.!"1.)%.7?.!"%2!.')$+)%/.)_..#' "!.")*&!)

%/.)?"'%)<=)8."!'()*&,2'$+1)&+ %/.)/."%$+1)

'."'&+3)`&!)%/.'.)?2!?&'.'()%/.)%."7)

considered a simplified banded model 
%/"%()*&!).D"7?0.().-"02"%.#)%/.)#2!"%$&+)

of operation at ���& ¾ow temperature in 
:$+%.!()%&)?!.>/."%)%/.)92$0#$+1')"%)0&:)

.D%.!+"0)%.7?.!"%2!.'a)")%!"+'$%$&+"0)?.!$&#)

*&!)%/.)$+$%$"0)/&2!')&*)&,,2?"%$&+a)*&00&:.#)

98)%/.)!.7"$+#.!)&*)%/.)#"8):$%/)")B=RF)

¾ow temperature �with the heating load part 
&**'.%)98)$+%.!+"0)1"$+'X3)\)'$7$0"!).D.!,$'.)

:"')"??0$.#)",!&'')%/.)!.7"$+#.!)&*)%/.)'$D)

7&+%/')*!&7)A,%&9.!)%&)\?!$0()%&)1.+.!"%.)")

load profile based on that part�load data at 
%/.)#$**.!.+%)&2%#&&!)%.7?.!"%2!.'3

4P.)*.0%)%/"%()98)#&$+1)$%)%/$'):"8():.)

"!!$-.#)"%)")9.%%.!)!.'20%)%/"+)2'$+1)")

'."'&+"0)FAW(6)'"8')@7.0%3)4P.)"0:"8')"''.'')&2!)',/.7.')"%).D%!.7.()"'):.00)

"')%8?$,"0(),&+#$%$&+')%&).+'2!.):.)*",%&!)$+)!."0>0$*.)&?.!"%$&+"0)!.E2$!.7.+%')b)

such as defrosting in winter ° so the specification provides the appropriate space 
/."%$+1)"+#)/&%):"%.!):/.+)+..#.#36

:ith different buildings across the five sites, various domestic hot water 
'&02%$&+')/"-.)9..+)$7?0.7.+%.#)%&)'2$%).",/)'$%2"%$&+3)A+.):"8)#$!.,%08)

.7?0&8')")NBRF)?!$7"!8)0&&?)*!&7)%/.)"$!)'&2!,.)/."%)?27?')9.$+1),&++.,%.#)%&)

the existing calorifier, while other methods include using a plate heat exchanger, 
linking the primary heated water to the calorifier or new cylinders with direct 
.0.,%!$,)/."%.!'3)

The system is being fine�tuned to maintain �0�&����& temperatures, with 
0.1$&+.00")!$';)9.$+1)7&+$%&!.#):$%/)%/.),2!!.+%)?0"++.#)?!.-.+%$-.)7"$+%.+"+,.)

VWWUX)"%)%/.)%"?'3)5/.)WWU)$')+&%)"**.,%.#)98)%/.),/"+1.)%&)"$!)'&2!,.)/."%)

?27?'()"')!.120"!)"2%&7"%$,)?"'%.2!$'"%$&+)$')$7?0.7.+%.#3)G&&'%.!)/."%.!')&+)

%/.)/&%):"%.!)'8'%.7)"!.)2'.#)%&)?"'%.2!$'.)'%&!.#):"%.!)"%)+$1/%)"%)Y=RF)%:&)&!)

%/!..)%$7.')"):..;()2'$+1)T;P).0.,%!$,)/."%.!')$+)%/.),80$+#.!'3

`$+.>%2+$+1)&*)%/.)'8'%.7')"%)%/.),&+-.!%.#)',/&&0')/"')"0!."#8)9.12+3)I",/)

',/&&0)$')7&+$%&!$+1)%/.)?.!*&!7"+,.)&*)%/.)'8'%.7)$+)%.!7')&*),0"''!&&7)

%/.!7"0),&7*&!%()"+#)"#c2'%$+1)$+#$-$#2"0)'8'%.7')98)")*.:)#.1!..')"')+.,.''"!83)

5/.)%!2'%)$')#.-.0&?$+1)"+)$++&-"%$-.)',/&&0>:$#.)/."%)7"?()?!&#2,.#)2'$+1)

temperature data from new heat�sensitive fire alarm systems, with the idea of 
1$-$+1)")!."0>%$7.)&-.!-$.:)&*)",%2"0),&+#$%$&+')$+).",/)'?",.)",!&'')")',/&&0()

so that set�points and ¾owrates from the heat pumps can be further optimised. 
I",/)',/&&0)/"').$%/.!)$+'%"00.#)")+.:),&+%!&0)?"+.0):$%/)")92$0#$+1)7"+"1.7.+%)

'8'%.7)$+%.!*",.)&+).",/)'$%.)&!)/"')"#"?%.#):/"%):"')"0!."#8)%/.!.3)

@7.0%)'%!.''.')%/.)$7?&!%"+,.)&*)%/.),&00"9&!"%$-.).**&!%)",!&'')#$',$?0$+.')%/"%)

/"').+"90.#)\99.8)U\5)%&)7";.)%/.)':$%,/)%&)")0&:.!>,"!9&+)/."%$+1)'8'%.73)

4_&%')&*)#$**.!.+%)?.&?0.)%/"%)/"-.):&!;.#)%&1.%/.!)&+)%/$')b)"+#()0$;.)7&'%)

?!&c.,%'()$*)8&2),&00"9&!"%.):$%/).",/)&%/.!)8&2)1.%)%/.)9.'%)&2%,&7.'34))CJ

!"#$%&'#&()*$%&'#'+!,,#*-.#/0).12#
KeaW SXmSV Zere inVWalleG in five VcKoolV
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!"#$#%&'%(%)**+%,-(.#%/*%'/($/%%/*%&0,$*1#%/"#%
enerJ\ eIfi cienc\ oI  a VcKool or XniverViW\µV 
"#(/&2)%'3'/#04
 Testing the condition of the system  ¾ uid. This 
will point to the causes of issues such as erosion, 
corrosion and biological contamination, each of 
which can affect the effi ciency and performance 
of the unit and lead to  balancing issues, pump 
ineffi ciency, kettling, or poor circulation.

*ood water�Tuality management within a 
properly set�up system will combat the conditions 
that cause these problems,  and deliver  greater 
effi ciency, reduced maintenance and, ultimately, a 
longer system life. $s the market moves  towards 
more sustainable, energy�saving technologies 
and reducing carbon footprints,  the Tuality of the 
¾ uid within heating and cooling systems becomes 
ever more important ° in fact, it is the single most 
important ´component’ of the system.

6o� can iW maNe a conWribXWion WoZarGV  neW ]ero"
 The focus on better heating has been highlighted 
 in the government’s 6chool 5ebuilding 3rogramme, 
 which  seek s to transform �00 schools into 

´modern energy�effi cient buildings’. This includes 
 replacing ageing systems with upgraded ´green’ 
models, contributing to schools operating to 
carbon net zero. 

6pirotech offers two levels of water testing�  basic 
 sampling, and a full  analysis and in�depth report.  

:e have also extended our educational &3' 
portfolio to include  !"#$%&'("#)"*+,('$%+-.(/)'0+
("#+'1'(/+&1/.')1"&. This identifi es  problems caused 
by poor water Tuality, and explores the technical 
solutions and product types reTuired to solve them. 

Topics  include hydronic stability,  regulations 
and guidelines, how water conductivity causes 
corrosion,  and the impact of hard and soft water. 
 To register  , visit   !!!"#$%&'()*+"*'",-.*$/.

5/#1#%5&00*2+'6%
#$)*%012$&'3)*(#2)45%4))&2
6'&27$%&'()*+

ì T he q u ality  of the fl  u id w ithin heating and 
cooling sy stems is the single most important 
ë componentí  of the sy stemî

5,&$*/#."%*77#$'%
WZo levelV oI V\VWem 
ZaWer WeVWinJ

As w e look  tow ards a su stainab le fu tu re, w hat 
shou ld schools and colleges b e doing to improve 

energy  e!  ciency  and air q u ality  in their b u ildings?  
W e ask  leading su ppliers for their advice
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!"#$%"$&'("")&$*+&,-*$.(*/$(01*$0%*2,0.*$03-$

2,0)3./$3+$')0&&-""4&5

!"#$%#&'()*#+)$,-$.#'/)"$'+0$1,23'/$4'(#$
(#-#(#+2#5$)"#$6,(/0$.#'/)"$7(8'+39')3,+:5$
(#2,**#+0#0$'3($2"'+8#$(')#$,-$;<$/3)(#5$,-$-(#5"$
'3($&#($5#2,+0$&#($&#(5,+$$=$>?)$*'+@$52",,/5$'(#$
2"(,+32'//@$?+0#(AB#+)3/')#0$'+0$2'++,)$'2"3#B#$
)"')$/#B#/C$63)"$/3*3)#0$>?08#)5D$'$2,*&/#)#$
,B#("'?/$,-$B#+)3/')3,+$35$?5?'//@$'+$3*&,553>3/3)@C
!,$>(308#$)"#$8'&$E"#(#$B#+)3/')3,+$35$&,,(D$)"#$

8. 6cientifi c $dvisory *roup for Emergencies 
�6$*E� committee advocates portable air 
purifi ers, and recommends +E3$ fi ltration and 
FG4$/38")$),$2'&)?(#$'+0$3+'2)3B')#$&')",8#+5C$
$H)5$'0B32#$35$),$5##I$#B30#+2#$,-$3+0#&#+0#+)$

)#5)5$D$'+0$3)$E'(+5$)"')$)#2"+,/,83#5$?53+8$
2"#*32'/$(#'2)3,+5$'(#$?+&(,B#+$'+0$2,?/0$"'B#$
harmful side effects. $ir purifi ers must be heavy 
0?)@D$E3)"$'$&,E#(#0$-'+$5@5)#*$),$#+'>/#$'3($
2/#'+3+8$)"(,?8",?)$'+$#+)3(#$5&'2#C$J#530#+)3'/$
air purifi ers will not serve as a substitute for a 
",5&3)'/A8('0#$0#B32#C
4,5)$2,+523,?5+#55$'+0$3+0,,($'3($K?'/3)@$'(#$

+,)$*?)?'//@$#L2/?53B#C$!"#$(#)?(+$,+$3+B#5)*#+)$

ì Cost consciousness and  ind oor air q uality are 
not mutually ex clusive. T h e return on investment 
goes far beyond  safeguard ing h ealth î

8,#5$-'($>#@,+0$5'-#8?'(03+8$"#'/)"D$E3)"$&,()'>/#$
air purifi ers being a fraction of the cost of an 
integrated +9$& system. $ir purifi cation units 
2,+5?*#$'>,?)$)"#$5'*#$&,E#($'5$'$-(308#$-(##9#(D$
�a few pence per day�, and large energy savings 
�and carbon emissions� can be made from not 
"'B3+8$),$"#')$-(#5"$'3($3+)'I#C$7+8,3+8$5'B3+85$2'+$
Tuickly offset the initial capital cost of air purifi ers.

  $ll things considered, +E3$�89& air purifi ers 
(#&(#5#+)$'$&('2)32'/$5,/?)3,+$M$"38"A&#(-,(*'+2#$
�min ��.�7� effi cacy�, cost�effective �fraction 
of the cost of an +9$& system�, multi�tasking 
�viruses, bacteria, allergens�, and instant to install 
�simply plug and play�. -ob done. 9isit   
!""#$%&&'()$*+',-./&+)01$"'+($&(01-*"+.)

6&$3.$-37(.$8"-$&'("")&$."$8"',&$9-340-3)/$"+$*+*-7/$

eIfi cienc\"
6#$/3B#$3+$'$E,(/0$,>5#55#0$E3)"$(#0?23+8$#+#(8@C$
*iven soaring electricity costs and government 
net zero�sustainability targets, it’s no wonder 
planners�consultants and contractors design 
52",,/5$),$N?5)$*##)$5)'+0'(05C

!"#$349"-.0+.$3&$2,0)3./$"8$)37(.5

4/'55(,,*5$'(#$0#538+#0$),$&(,B30#$?+3-,(*$/38")C$
$ minimum illuminance of �00lux �0.� uniformity, 
8*51� and 5a�0� is widely regarded as 
´suitable’ for general tasks ° designed to fulfi l the 
reTuirements of %6 E1 1�����1� �0�1. 

3rimary students spend more than 7,000 
hours at school �by the end of <ear 7�, most of 
E"32"$'(#$3+$'$53+8/#$2/'55(,,*$0#538+#0$>#-,(#$
)"#$0#B#/,&*#+)$,-$0@+'*32$/38")3+8$'+0$0383)'/$
)#2"+,/,83#5D$5?2"$'5$5*'()$$>,'(05$'+0$)'>/#)5C$
6$#$?+0#(5)'+0$)"')$)"#$5#2),($35$8(,55/@$

?+0#(-?+0#0$'+0$/38")3+8$35$'$K?32I$$E3+$O$3)$
$'22,?+)5$-,($)"#$8(#')#5)$&(,&,()3,+$,-$#+#(8@$
costs in schools� . %ut good design, specifi cation, 
management and controls ° such as '$/, ° can 

ì G ood  d esign, specifi  cation, management and  
controls ñ  such  as D A L I  ñ  can h ave a signifi  cant 
impact on limiting electricity consumptionî

have a signifi cant impact on limiting electricity 
2,+5?*&)3,+D$I##&3+8$(?++3+8$2,5)5$),$'$*3+3*?*$
E"3/#$$&(,B303+8$$'$+?()?(3+8$#+B3(,+*#+)$C$$
H)$2'+:)$N?5)$>#$'>,?)$*##)3+8$+?*>#(5$OE"#)"#($

)"'):5$+#)$$9#(,D$#+#(8@$(#0?2)3,+$,($$'$/38")3+8$
standard�  ° not when there is  growing  evidenc e 
)"')$2/'55(,,*5$$E3)"$0@+'*32D$"?*'+A2#+)(32$
/38")3+8$$2'&'>/#$,-$'0'&)3+8$),$3+03B30?'/5:$
+##05$OE"#(#$)"#$)#'2"#($35$3+$2,+)(,/$,-$2,/,?($
and intensity�  improves student behaviour, 
2,+2#+)(')3,+D$#+8'8#*#+)D$"#'/)"$'+0$$(#5?/)5C

$t Thorn, we believe  the schools of �0�0 need 
),$$,--#($'+$#+B3(,+*#+)$E"#(#$2"3/0(#+$2'+$/#'(+C$
!"#$-,2?5$*,B3+8$-,(E'(05$"'5$),$>#$,+$/38")3+8$-,($
people and Tuality over energy effi ciency .

:%#0-%$;0))&%"+<$

-.23.1)0('4*)04/*)*5+)54
0+'(-".'647()$*+'

=-0*4*$>(0#<$

"(-!)+-*840+'(-".'49:4
*)04;<64=!.')4>+5!"+)5

$ir SXrifi caWion XniWV 
,&*$?,&.$0$8*#$9*+'*$

#"-.($"8$9"#*-$0$%0/

>'("")&$"8$@ABA$4,&.$

"88*-$0+$*+13-"+4*+.$

#(*-*$9,93)&$#0+.$."$C*
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!
"#$#%"&'%(##)%*+,"%,-&*.+$%/)%
$#,#)0%*.)0"'%&(.+0%0"#%1..$%
'0&0#%.2%',"..-%3#)0/-&0/.)%&)4%
0"#%)##4%2.$%/)3#'0*#)0%/)%&/$%
,-#&)#$'%2.$%,-&''$..*'5%6%(+0%
/'%3#)0/-&0/.)%/)%',"..-'%1..$7

8/),#%0"#%'0&$0%.2%0"#%1&)4#*/,9%0"#$#%"&'%
(##)%:$.;/):%$#,.:)/0/.)%.2%0"#%/*1.$0&),#%
.2%3/$+'%,&$$/#4%/)%#<"&-#4%($#&0"%/)%0"#%
0$&)'*/''/.)%.2%8=>8?@.A?BCB%A/$+'%'"#4%
/)%0"#%$#'1/$&0.$D%'D'0#*%.2%&)%/)2#,0#4%
/)4/3/4+&-%(#,.*#%#),&1'+-&0#4%/)%4$.1-#0'%
of respiratory ¾uid. 

!"#'#%4$.1-#0'%"&3#%&%,.)0/)++*%.2%'/E#'%
�and, therefore, volume of ¾uid� ranging 
2$.*%F5μ*%0.%5GGμ*?1-+'C%H),#%#<"&-#49%
0"#D%,&)%4#,$#&'#%/)%'/E#%(#,&+'#%.2%
#3&1.$&0/.)9%&)4%0"#%'*&--#'0%4$.1-#0'%I'+(%
Jμm� ° often termed aerosols ° can remain 
&/$(.$)#%2.$%".+$'9%(+/-4/):%+1%/)%1..$-D%
3#)0/-&0#4%/)4..$%'1&,#'C%

H3#$%0/*#9%0"#%,.),#)0$&0/.)%.2%3/&(-#%3/$+'%
/)%0"#%&/$%.2%&%$..*%,.)0&/)/):%&)%/)2#,0.$%
;/--%$#&,"%&%'0#&4D%'0&0#C%!"#%1..$#$%0"#%
3#)0/-&0/.)9%0"#%:$#&0#$%0"#%'0#&4D?'0&0#%
,.),#)0$&0/.)%.2%3/$+'%/)%0"#%&/$C

Are schools poorly  ventilated?
!"#%/*1.$0&),#%.2%3#)0/-&0/.)%/)%1$.3/4/):%
'+/0&(-#%&/$%K+&-/0D%2.$%,.*2.$09%,.),#)0$&0/.)%
&)4%"#&-0"%"&'%-.):%(##)%+)4#$'0..4C%L#2.$#%
0"#%#&$-D%BG0"%,#)0+$D9M%0"#%.)-D%;&D%0.%
1$.3/4#%.+0'/4#%&/$%;&'%(D%)&0+$&-%*#&)'%6%
#<1-./0/):%0"#%)&0+$&-%2.$,#'%0.%#),.+$&:#%

.+0'/4#%&/$%/)%&)4%#<"&+'0/):%,.)0&*/)&0#4%&/$%.+0C%!"/'%1$/),/1-#%"&'%$#*&/)#4%
1.1+-&$%2.$%NO%,-&''$..*'%&)4%*.'0%',"..-'%"&3#%&%)&0+$&-%3#)0/-&0/.)%'0$&0#:D9%
&-0".+:"%*#,"&)/,&-%&)4%*/<#4?*.4#%3#)0/-&0/.)%&$#%(#,.*/):%*.$#%1.1+-&$%6%
#'1#,/&--D%/)%)#;#$%',"..-'C%

P.'0%)&0+$&-%3#)0/-&0/.)%4#'/:)'%$#K+/$#%0"#%.1#)/):%.2%&%3#)09%+'+&--D%&%;/)4.;9%
0.%1$.3/4#%&%*#&)'%.2%/),.*/):%&)4%#<"&+'0%&/$C%!"/'%,&)%,$#&0#%/''+#'%;/0"%,.-4%
4$&+:"0'%/)%0"#%;/)0#$%&)4%.20#)%6%(#,&+'#%.2%&%-&,Q%.2%.,,+1&)0%+)4#$'0&)4/):%
.2%0"#%3#)0/-&0/.)%'0$&0#:D%6%$#'+-0'%/)%3#)0'%(#/):%Q#10%'"+0C%!"#%$#'+-0/):%-&,Q%.2%
ventilation leads to a build up of exhaled breath, bio�ef¾uents, off�gassing pollutants 
2$.*%2+$)/'"/):'9%&)4%1&0".:#)'9%-#&4/):%0.%&%-#''%"#&-0"D%#)3/$.)*#)09%;"/,"%"&'%
(##)%'".;)%0.%&22#,0%1+1/-%,.),#)0$&0/.)%&)4%,.:)/0/3#%&(/-/0DCR%S#$"&1'%0"/'%"&'%-#4%
0.%0"#%).0/.)%0"&0%,-&''$..*'%&$#%1..$-D%3#)0/-&0#47%

%efore &ovid�1�, much research into school indoor air Tuality �,$4� concluded 
0"&09%/)%0"#%*&/)9%1..$-D%3#)0/-&0#4%,-&''$..*'%&$#%0"#%$#'+-0%.2%&%-&,Q%.2%.,,+1&)0%
/)0#$&,0/.)%;/0"%0"#%3#)0/-&0/.)%4#'/:)%'0$&0#:D%$&0"#$%0"&)%&%'+(?.10/*&-%'0$&0#:DCJ

H20#)9%,-&''#'%).0#4%&'%(#/):%1..$-D%3#)0/-&0#4%/)%;/)0#$%&$#%&''#''#4%&'%(#/):%
;#--%3#)0/-&0#4%/)%'+**#$9%4#'1/0#%0"#%4#'/:)%'0$&0#:D%$#*&/)/):%0"#%'&*#CT%U)4##49%
/2%;#%&$#%0.%'&D%0"&0%*.'0%',"..-%,-&''$..*'%&$#%1..$-D%3#)0/-&0#49%/0%;.+-4%'+::#'0%
0"&0%0"#%*&)D%&$,"/0#,0'9%#):/)##$'9%,.)0$&,0.$'%&)4%(+/-4/):%,.)0$.-%1#$'.))#-%
/)3.-3#4%/)%0"#%4#'/:)%&)4%(+/-4%.2%',"..-'%2.$%*.$#%0"&)%&%,#)0+$D%"&3#%2&/-#4%0.%
,.)'/4#$%0"/'%/*1.$0&)0%&'1#,0%.2%(+/-4/):%4#'/:)C%

='%;#--%&'%1$.3/4/):%&4#K+&0#%U=V9%3#)0/-&0/.)%/'%.20#)%+'#4%0.%,..-%,-&''$..*'C%
Typically, the ¾owrates reTuired to provide ventilative cooling are larger than 
the ¾owrates reTuired for ,$4. $s such, there should be the capacity within the 
3#)0/-&0/.)%4#'/:)%0.%1$.3/4#%&4#K+&0#%U=V%4+$/):%0"#%"#&0/):%'#&'.)C

W.;%,&)%;#%(&-&),#%3#)0/-&0/.)%1$.3/'/.)%;/0"%.,,+1&)0%,.*2.$07%!"/'%/'%).0%

Optim ising  ventilation in 
the post­ Covid classroom

T o optimise classroom 
indoor air q uality, schools 
need to take a holistic 
approach to natural 
ventilation and air cleaning 
technology, argues CIBSEí s 
C hris I ddon

ì Classes noted as poorly ventilated in winter 
are assessed as well ventilated in summer, 
despite the design strategy being the sameî
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!"#$%&'&#('&#)(*+#$%,-"(*."#,/#"0%,,1#
2-31.3*4"#3*#$%&#567#3$#3"#3*&83$(21&#$%($#
$%&'&#9311#2&#",)&#:,,'1+#8&*$31($&.#
01(""',,)";#<%&"&#)(+#%(8&#('3"&*#2&0(-"&#
of modifications to spaces, changes of 
-"&7#0%(*4&"#$,#8&*$31($3,*#:',83"3,*#=#/,'#
&>():1&7#$%&#(..3$3,*#,/#93*.,9?,:&*3*4#
'&"$'30$,'"#=#,'#"+"$&)"#3*#*&&.#,/#'&:(3';#

<%&#:',83"3,*#,/#@AB#),*3$,'"#$,#"0%,,1"#
"%,-1.#%&1:#$%&)#3.&*$3/+#:,,'1+#8&*$31($&.#
01(""',,)"#(*.#-*.&'$(C&#'&)&.3(1#9,'C"#
$,#2'3*4#3$#-:#$,#"$(*.('.;#D*#$%,"&#":(0&"#
9%&'&#8&*$31($3,*#:',83"3,*#0(**,$#2&#",18&.#
3*#$%&#"%,'$#$&')7#0,*"3.&'($3,*#"%,-1.#2&#
438&*#$, (3'#01&(*3*4#$&0%*,1,43&"#-*$31#(*#
(::',:'3($&#",1-$3,*#0(*#2&#3):1&)&*$&.#
E"&&#@DFGHI"#!"#$%&'()")*$+'%,)-&-*"'.J;

Future classroom  desig n
K&*$31($3,*#"%,-1.#*,$#2&#0,*"3.&'&.#
3*#3",1($3,*;#D/#9&#/,0-"#2-31.3*4#.&"34*#
",1-$3,*"#,*#$%&#%&(1$%#(*.#9&112&3*4#,/#
,00-:(*$"7#9& )-"$#0,*"3.&'#(11#(":&0$"#
of design, including energy efficiency, 
8&*$31($3,*7#134%$3*47#(*.#(0,-"$30"#E"&&#
@DFGH#/012$3'(&+,$()4$5'&&6'")*$")$67"&4")*$

.'#8"%'.J;#<%& 4,1.&*#$%'&(.#,/#.&"34*#
3*$&*$#,/#$%&#%,13"$30#.&"34*#(1",#*&&."#$,#
'&)(3*#-*2',C&* /',)#0,*0&:$#$%',-4%#$,#
0,*"$'-0$3,*#0,):1&$3,*;#

<%&#L&:('$)&*$#/,'#H.-0($3,*I"#F-31.3*4#
F-11&$3*#.&"34*#4-3.&"#('&#-"&/-1;#M%&'&#
4-3.(*0&#3"#*,*?"$($-$,'+7#.&"34*&'"#
"%,-1.#&*"-'&#013&*$"#(*.#2-31.3*4#-"&'"#
understand the benefits of adhering to the 
4-3.(*0&#*,$&"#$,#:',.-0&#$%&#2&"$#3*.,,'#
&*83',*)&*$"#/,'#$%&#13/&#,/#$%&#2-31.3*4;#
H.-0($3*4#,00-:(*$"#(2,-$#%,9#$,#-"&#$%&3'#
2-31.3*4#$,#4&$#,:$3)(1#:&'/,')(*0&#/',)#
$%&"&#.&"34*"#9311#'&)(3*#(#0%(11&*4&;##CJ

■ "#!$%#&'!&""()!"#$%&'!()!*+,!-+.(/!01!*+,!#$%&'!
2.*3/.4!5,6*(4.*(06!7/038
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,n recent decades, there has been a drive to improve the energy efficiency of 
classrooms, with more airtight rooms to prevent the continuous ¾ow of outside 
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Lighting for Education
Learning takes place in a multitude of areas. 

From nurseries and schools to universities and colleges, 

in gyms or classrooms, the quality of light in the learning 

environment can affect the learning experience. 

We understand that these spaces require an holistic 

approach, taking every occupant into account 

with every luminaire.

Lighting for the future. Lighting for learning. 
Lighting for education. 

Visit tamlite.co.uk/cibse-ed
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!"#$%&%'()*+",+"$)-.)/&01200&3%()&%,"$#1,&3%()4$#1,&1#5)#445&1#,&3%()3$)63$7#5)5"1,2$"()
reTuires sufficient light of an appropriate Tuality. $s highlighted in &,%6E 6// /*�,8

*+",+"$)#)4$&7#$.)01+335)15#00$337)3$)#)4$36"00&3%#5)5"1,2$"),+"#,$"()20"/)-.)
,+").32%')3$)35/()*&,+)/&66"$&%')9&02#5)#-&5&,&"0)#%/)%""/0(),+"):2#5&,.)36)5&'+,)&%),+")
5"#$%&%')"%9&$3%7"%,)*&55)/&$"1,5.)#66"1,),+")5"#$%&%')";4"$&"%1")#%/)73,&9#,&3%)
to learn. ,f the occupants cannot, for example, see clearly what is being displayed, 
&/"%,&6.),$2")13532$0()3$)$"#/),+")6#1&#5)";4$"00&3%)#%/)-3/.)5#%'2#'")36)3,+"$0(),+"%)
the learning experience will suffer.

Educational establishments encompass a wide variety of categories including 
%2$0"$&"0()01+3350()2%&9"$0&,&"0()#%/)1355"'"0()#0)*"55)#0)7#%.)3,+"$)6#1&5&,&"0),+#,)
7#.)-")20"/)63$)"/21#,&3%)&%)*+#,)#$")3,+"$*&0")1377"$1&#5)#%/)&%0,&,2,&3%#5)
locations. %uildings that would be considered as primarily educational in their 
62%1,&3%)*&55)&%152/")#)725,&45&1&,.)36)#$"#0),+#,)1325/)&%152/")/&9"$0")20")36)04#1"0)
such as classrooms, lecture theatres, gyms, laboratories, workshops, offices, 
cafeterias, assembly halls and communication areas. ,n each of these areas, lighting 
is likely to play a different ° but always important ° role, serving a specific purpose 
depending on the tasks undertaken. ,n the 8., the 'epartment for Education �'fE� 
42-5&0+"0)!"#$%&'()'*+,)",-"*'.(-'*%/((0'1-&2$*&*'.(-'0(%,0',3+/(-$+$&*4'1-(1-$&+(-*4'
*%/((0'0&,"&-*4'*%/((0'*+,..',)"'5(#&-)$)5'6("$&*),+#,)&%152/"0)#)-$&"6)0277#$.)36)
the key deliverables of a lighting design. $lthough this is specifically for school 
premises, the list is eTually relevant to other centres of learning. ,n terms of the 
&%,"$%#5)"%9&$3%7"%,),+"0")#$"<
■ $chieving adeTuate light levels, including the lighting of teachers’ and pupils’ 
6#1"0)63$)'33/)9&02#5)13772%&1#,&3%

■ *iving priority to daylight in all teaching spaces, circulation, staff offices and 
031&#5)#$"#0

■ =$39&/&%')#/":2#,")9&"*0),3),+")32,0&/")3$)&%,3),+")/&0,#%1"),3)"%02$")9&02#5)
13763$,)#%/)+"54)#93&/)".")0,$#&%

■ =$39&/&%')5&'+,&%')13%,$350),+#,)#$")"#0.)
,3)20"

■ =$39&/&%')7"#%0),3)13%,$35)/#.5&'+,)#%/)
02%5&'+,(),3)#93&/)'5#$"()";1"00&9")&%,"$%#5)
&5527&%#%1")#%/)0277"$,&7")39"$+"#,&%'

■ =$39&/&%')"7"$'"%1.)5&'+,&%')&%)#$"#0)
accessible after dark.

The 'fE document directs designers to the 
�011 edition of &,%6E 6// 7$5/+$)5'83$"&'
9:'7$5/+$)5'.(-'&"3%,+$() �/*�� for detailed 
advice �/*� is currently under review�. /*� 
#/9&0"0),+#,)#)+35&0,&1)0,$#,"'.)*&55)7#;&7&0")
benefits and reduce wasted resources with a 
´whole building’ design perspective, reaching 
-".3%/)%#,2$#5)#%/)"5"1,$&1)5&'+,&%'),3)&%152/")
,+")"66"1,0)3%),+"$7#5)53#/&%'()9"%,&5#,&3%)
and acoustics. ,t proposes that six distinct 
#04"1,0)36)5&'+,&%')%""/),3)-")13%0&/"$"/<)
5"'#5)$":2&$"7"%,0>)9&02#5)62%1,&3%>)9&02#5)
#7"%&,.>)#$1+&,"1,2$#5)&%,"'$#,&3%>)"%"$'.)
efficiency� and sustainability. These aspects 
7#.)%3,)+#9")":2#5)*"&'+,()#%/),+")1$"#,&9")
/"0&'%)*&55)$":2&$")&,"$#,&9")4$31"00"0),+#,)
$"9&0&,)6#1,3$0)#0),+")/"0&'%)4$3'$"00"0),3)
4$3/21")#%)&%,"'$#,&9"()#%/)0#,&06#1,3$.()
solution. The philosophy of holistic design 
&0)4300&-5.)"9"%)73$")&743$,#%,),3/#.),+#%)
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Evaluating  lig hting  needs 
for educational facilities
T his module explores how to evaluate e!ectively the 
lighting req uirements for schools, colleges and other 
educational environments
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!"#$%&#$'()#*+,#$%&#-./0!&'(1#!)#23445#6'(#

!7-%8"#9:#"'(#0!"#();!<9)7()"#9)#-<91.8"!;!"=>#

'(%0"'#%)1#$(00/(!)?#'%&#/(897(#:%<#79<(#

$!1(0=#%--<(8!%"(1#%)1#.)1(<&"991>#$!"'#

89779)-0%8(>#%)1#-9-.0%<>#1!&8.&&!9)#

9:#&.8'#"'!)?&#%&#8!<8%1!%)#<'="'7&@#0!?'"#

induced sleep deficiency� intrinsically 
-'9"9&()&!"!;(#<("!)%0#?%)?0!9)#8(00&#A!-B+CD@#

%)1#&(%&9)%0#%::(8"!;(#1!&9<1(<#AEFGD5#

F09)?&!1(#"'(#1<!;(<&#9:#-'=&!909?!8%0#%)1#

-&=8'909?!8%0#:%8"9<&>#"'(#;90%"!0(#()(<?=#

7%<H("&#%<(#<%!&!)?#()1I.&(<#!)"(<(&"#!)#

lighting efficacy and control that has also 
!)8<(%&(1#:98.&#9)#!7-<9;!)?#"'(#!)"(?<%"!9)#

%)1#."!0!&%"!9)#9:#1%=0!?'"5

6'(<(#'%;(#/(()#7%)=#<(&(%<8'#-<9J(8"&#

!)#"'(#(1.8%"!9)#&(8"9<#"'%"#'%;(#0!)H(1#

1%=0!?'"!)?#$!"'#!)8<(%&(1#%8'!(;(7()"#

<%"(&>#'(%0"'#%)1#%""()1%)8(5#K)(#9:#"'(#

79&"#<(8()"2#(L%7-0(&>#/=#M%098'#("#%0>#

-<9;!1(&#&97(#(;!1()8(#"'%"#23N#9:#"'(#
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9)#9/&(<;%"!9)&#9:#2>OP3#&8'9908'!01<()>#

%?(1#(!?'"#"9#4Q#=(%<&#:<97#4,,#80%&&<997&#

!)#,Q#&8'990&#%8<9&&#42#R.<9-(%)#89.)"<!(&D5#

+.!1%)8(#:9<#%&&(&&!)?#"'(#9--9<".)!"!(&#:9<#

1%=0!?'"!)?#%<(#-<9;!1(1#!)#"'(#ST#R1.8%"!9)#

:.)1!)?#%?()8=U&#-./0!8%"!9)#!"#$%&'()*+,$
%-.)*/$*0)%-$1$2-3&4,5-/,&($&%6)7-$1$6-4.)8/$9:$
;&/0&4'$9<=>5#6'!&#1(&8<!/(&#V80!7%"(I/%&(1#
1%=0!?'"#791(00!)?U#ACMGWD#"'%"#%!7&#"9#

-<9;!1(#%#).7(<!8%0#%--<9%8'#"9#&.--9<"#

?991#1(&!?)>#"%H!)?#%889.)"#9:#"'(#X.%0!"=#

%)1#X.%)"!"=#9:#&.)0!?'"#%)1#1%=0!?'"5#6'(#

?.!1(#)9"(&#"'%"#V<(%0#$(%"'(<#1%"%#%<(#.&(1#

"9#8%08.0%"(#0.L#0(;(0&#%)1#"%<?("&#8%)#/(#

&("#$'!8'#%<(#<(0%"!;(#"9#.&(<#)((1&5#F0&9>#

"'(#CMGW#8<!"(<!%#&("&#%#-(%H#%88(-"%/0(#

!00.7!)%)8(#$'!8'#<(!):9<8(&#"'(#)((1#

"9#-<9;!1(#&.!"%/0(#?0%<(#89)"<90#$'!8'#

791.0%"(&#"'(#0!?'"#"<%)&7!&&!9)#<%"'(<#"'%)#

(0!7!)%"!)?#"'(#0!?'"5U#CMGW#1("(<7!)(&#%#

V.&(:.0#1%=0!?'"#!00.7!)%)8(U#ASGYD#"'%"#$%&#

1(;!&(1#"9#(%&(#"'(#!)"(<-<("%"!9)#9:#80!7%"(I

based simulation without sacrificing the detail of the output data. 8', indicates 
$'%"#-<9-9<"!9)#9:#"'(#=(%<#!00.7!)%)8(&#9)#"'(#$9<H!)?#-0%)(#%<(#$!"'!)#%#<%)?(#

considered ´useful’ by occupants �this methodology is brie¾y described in /*��. 
S)0!H(#89779)0=#(7-09=(1#7("'91&>#&.8'#%&#"'(#1%=0!?'"#:%8"9<#"'%"#%&&.7(&#%#

simplification of an overcast sky for a specific time, &%'M necessarily reTuires a 
significant digital modelling capability.
S)0!H(#7%)=#?()(<%0I-.<-9&(#/.!01!)?&>#(1.8%"!9)%0#:%8!0!"!(&#9:"()#8%"(<#:9<#

%#7%J9<!"=#9:#988.-%)"&#:<97#%#-%<"!8.0%<#%?(#/%)1#Z#<%)?!)?#:<97#-<(I&8'990#

8'!01<()#%00#"'(#$%=#"'<9.?'#"9#0%"(#0(%<)(<&#Z#%)1#&9#0!?'"!)?#0(;(0&#7%=#)((1#"9#

be changed, controlled, or adapted depending on who is using a specific area. 
[9<#8()"<(&#"'%"#1(0!;(<#:.<"'(<#%)1#'!?'(<#(1.8%"!9)>#$'(<(#"'(<(#!&#0!H(0=#"9#/(#%#

7!L#9:#0(%<)(<&>#"'(<(#7%=#)((1#"9#/(#%)#!)8<(%&(#!)#0!?'"#0(;(0&#:9<#901(<#&".1()"&5#

F--<9L!7%"(0=Q#\N#9:#ST#'!?'(<#(1.8%"!9)#&".1()"&#%<(#!)#"'(!<#,3&#%)1#O3&5#F#

<(8()"#<(;!($#-%-(<]#/=#T.)1.<%8!#<(-9<"&#9)#;%<!9.&#&".1!(&#"'%"#'%;(#-<(&()"(1#

"'%"#"'(#(01(<0=#&.::(<#:<97#<(1.8(1#;!&.%0#%/!0!"=#%)1#89)"<%&"#&()&!"!;!"=>#$!"'#09&&#

9:#1(-"'#-(<8(-"!9)>#%)1#!)8<(%&(1#&()&!"!;!"=#"9#?0%<(#%)1#1!7!)!&'(1#0!?'"I1%<H#

%1%-"!9)5#Y"#!&#"=-!8%00=#89)&!1(<(1#"'%"#"'<((#"!7(&#"'(#!00.7!)%)8(#7%=#/(#<(X.!<(1#

for elderly learners to see fine details, such as when reading, using a keyboard, or 
1!&8<!7!)%"!)?#/("$(()#09$#89)"<%&"#9/J(8"&5

F)#(L%7-0(#"'%"#89)&!1(<&#=9.)?(<#0(%<)(<&#!&#-<9;!1(1#/=# (̂&&909$&H!,#("#%0>#

$'9#(L%7!)(1#"'(#(::(8"#9:#;%<!%/0(#0!?'"!)?#9)#-.-!0&U#<(&"0(&&)(&&#%)1#/('%;!9.<5#

F#;%<!%/0(#0!?'"!)?#&=&"(7#(7-09=(1#&(;()#0!?'"!)?#-<9?<%77(&#"'%"#1(0!;(<(1#

different varieties of illuminance and colour temperature. ,n a controlled field study, 
!)80.1!)?#443#-.-!0&#9:#;%<!9.&#%?(#0(;(0&#%)1#&8'990#"=-(&>#%)1#44#"(%8'(<&>#"'(#

findings showed a significant decline in restlessness and aggressive behaviour and 
%#"()1()8=#"9$%<1#!)8<(%&(1#-9&!"!;(>#&98!%0#/('%;!9.<#Z#!)1!8%"!)?#"'%"#;%<!%/0(#

0!?'"!)?#8%)#-0%=#%#-%<"#!)#9-"!7!&!)?#?()(<%0#89)1!"!9)&#:9<#&8'990#0(%<)!)?5#

$s an example of the metrics that are employed to define a suitable lit 
();!<9)7()">#6%/0(#4#-<9;!1(&#A!)#/0%8H#"(L"D#?()(<%0#0!?'"!)?#<(X.!<(7()"&#:9<#%#

&%7-0(#9:#(1.8%"!9)%0#&-%8(&#"%H()#:<97#ME#R_#42]O]I4`2324>O#$'!8'#&("&#"'(#

&"%)1%<1#:9<#ST#%)1#R.<9-(%)#$9<H!)?#&-%8(&5#F11!"!9)%00=>#"'(#"%/0(#!)80.1(&#

the reTuirements from the 8. 'fE 6chool 2utput 6pecification Technical $nnex 
2RP#A&'9$)#!)#?<(()D#"'%"#&("&#"'(#"(8')!8%0#<(X.!<(7()"&#:9<#"'(#1(&!?)#%)1#

89)&"<.8"!9)#9:#&8'990&5

A#B"+(4(C%&0/<+$D
R7#A0LD#!&#7%!)"%!)(1#!00.7!)%)8(>#"'(#7!)!7.7#%;(<%?(#!00.7!)%)8(#9:#%)#

installation on a reference surface related to the specified task �at the reTuired 
;!($!)?#098%"!9)a'(!?'"D5

R7 4-?0)4-%#!&#%#)9<7%0#7!)!7.7#;%0.(#:9<#)9<7%0#$9<H!)?#89)1!"!9)&5#
R7modified#-<9;!1(&#%)#!)1!8%"!;(#'!?'(<#0(;(0#<(0%"(1#"9#%--0!8%"!9)#:%8"9<&#
as needed for specific tasks, surfaces or visual abilities. This may be varied 
"'<9.?'#89)"<905

S9#!&#.)!:9<7!"=#9:#!00.7!)%)8(#b#7!)!7.7#A1(<!;(1D#!00.7!)%)8(#;%0.(a%;(<%?(#

!00.7!)%)8(#;%0.(#A!)8<(%&(1#;%0.(&#7%=#/(#79<(#%--<9-<!%"(#:9<#"'9&(#$!"'#
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!"#$%#&'(')*#*+,-+*$,.#$,-+/#0#1+"%)*+#'2#34+#"5$($36#3'#*+7*'-)&+#34+#&'(')*%#

2"$342)((6#8"(34').4#34$%#1+"%)*+#$%#,'3#),$9+*%"((6#*+%7+&3+-:;#1"/$1)1#9"()+#

'2#<==>

!?@A is the limit value of &,E 8nified *lare 5ating �8*5�� ranges from �0 �extremely 
4$.4#.("*+:#3'#B#8$17+*&+73$5(+#.("*+:#0#.("*+#5+$,.#($.43#34"3#$,3+*2+*+%#C$34#9$%$',>

D1EF#$%#1"$,3"$,+-#"9+*".+#&6($,-*$&"(#$(()1$,",&+#81$,$1)1#*+G)$*+-#2'*#9$%)"(#

&'11),$&"3$',#",-#*+&'.,$3$',E#7"*3$&)("*(6#',#7+'7(+H%#2"&+%:#1+"%)*+-#',#"#

horizontal plane. %6 E1 1���� sets a default height of the horizontal plane to be 
1.�m above the ¾oor for seated people and 1.�m for those standing. Technical 
I,,+/#JD#$,&()-+%#1'*+#-+3"$(+-#.)$-",&+#',#4'*$F',3"(#3"%K#4+$.43%>

A@B#7*'9$-+%#&',3+/3)"($%+-#.)$-",&+#2'*#34+#($.43$,.#*+G)$*+1+,3%#2'*#"((#34+#

"*+"%#34"3#"*+#($K+(6#3'#5+#+,&'),3+*+-#$,#+-)&"3$',"(#5)$(-$,.%E#C4$&4#&",#"%%$%3#

$,#7*'9$-$,.#.*",)("*$36#3'#5"%$&#%3",-"*-%#-"3">#L'E#2'*#+/"17(+E#"#7"*3$&)("*(6#

&4"((+,.$,.#"*+"#$%#34+#M1)(3$N7)*7'%+#*''1H#34"3#1"6#5+#7*$1"*$(6#&',%$-+*+-#"%#

an ´auditorium’ for which there are two entries in Table 1 �auditoria� differentiated 
56#34+#3"%K#34"3#34+#%7"&+#C$((#5+#)%+-#2'*E#C$34#+"&4#',+#7*'9$-$,.#G)$3+#-$%3$,&3#

-+%$.,#&*$3+*$">#I%#C$34#"((#$,3+*$'*#($.43$,.#-+%$.,%E#34+#*+&'11+,-"3$',#$,#A@B#

$%#34"3#34+#($.43$,.#-+%$.,+*#1)%3#C'*K#C$34#'34+*#7*'2+%%$',"(%#8",-#34+#&($+,3:#

3'#-+9+('7#",#$,3+*,"(#+,9$*',1+,3#3'#1++3#34+#,++-%#'2#34+#+/7+&3+-#)%+#'2#34+#

space. This is likely to be driven by a prioritised list of tasks and functions, which 
1$.43#7*+%+,3#&(+"*#%&+,"*$'%#34"3#&",#5+#"&&'11'-"3+-#56#",#"77*'7*$"3+(6#

%+(+&3+-E#$,%3"((+-#",-#&',3*'((+-#%+3#'2#()1$,"$*+%>#

I(34').4#34+#9"()+%#2'*#D1 in %6 E1 1���� might be considered as a minimum, 
this design parameter may be modified up or down in relation to the context of 
34+#"77($&"3$',#0#34$%#$%#.*"-)"3+-#$,#%3+7%O#+17('6$,.#34+#%+G)+,&+#<==(/#N#<B=(/#

N#J==(/#N#P==(/#N#B==(/#N#QB=(/#0#"%#"#*+%)(3#'2#&"**6$,.#')3#"#*$%K#"%%+%%1+,3#

for the particular users, tasks, location and application. The 8. 'fE has not yet 
adopted the %6 E1 1���� metrics and, without careful interpretation, inappropriate 
"77($&"3$',#'2#4$.4+*#(+9+(%#1"6#'9+*N($.43#34+#1"R'*$36#'2#%7"&+#)%+*%E#7'3+,3$"((6#

&")%$,.#-$%&'12'*3#",-#$,&*+"%+-#+,+*.6#)%+>

'irecting light to where it is needed, rather than providing general illumination 
3'#"#C4'(+#%7"&+E#&",#*+-)&+#+,+*.6#)%+#C4$(+#+,4",&$,.#34+#($3#+,9$*',1+,3>#S,#

",#+-)&"3$',#%+33$,.E#34+*+#C$((#5+#"#7"*3$&)("*#,++-#3'#-+%$.,#34+#($.43$,.#",-#$3%#

&',3*'(#%'#34"3#$3#$%#%$17(+#",-#&(+"*#2'*#34+#3"*.+3#)%+*E#",-#%'#34"3#34+#3+"&4+*T

$,%3*)&3'*T%)7+*9$%'*#$%#"5(+#3'#1"$,3"$,#'9+*"((#&',3*'(#8C$34')3#*+%'*3$,.#3'#

repeated reference to a technical manual�. The opportunity for such control has 
increased in recent years with the widespread development and adoption of /E' 
($.43$,.E#C4$&4#,'3#',(6#7*'9$-+%#"#1'*+#-$*+&3$',"(E#('C+*#+,+*.6#($.43#%')*&+#

5)3#0#'C$,.#3'#$3%#M%'($-N%3"3+H#&',%3*)&3$',#0#4"%#%7"C,+-#"#*+9'()3$',#$,#&',3*'(#

3+&4,$G)+%E#"&&+(+*"3$,.#34+#"77($&"3$',#'2#

so�called ´smart’ control. The high�intensity 
/E' lamp has also increased the importance 
'2#"77*'7*$"3+#()1$,"$*+#'73$&%#$,#+-)&"3$',"(#

environments, so that the final lighting design 
$%#"5(+#3'#7*'9$-+#"#&'12'*3"5(+E#7*'-)&3$9+#

environment for students and staff. Through 
+17('6$,.#&"*+2)((6#%+(+&3+-#-$22)%+*%E#

($.43$,.#%6%3+1%#&",#"&4$+9+#34+#*+G)$*+-#

illuminance levels and unified glare ratings 
�8*5� recommended by /*�. The impact 
34"3#'73$&"(#&',3*'(#&",#4"9+#',#"((#'&&)7",3%#

° students, staff and visitors ° is significant, 
",-#C4+,#%+(+&3+-#"77*'7*$"3+(6#&",#*+-)&+#

-$%&'12'*3#",-#-$%3*"&3$',%#",-#$17*'9+#

C+((5+$,.>#U'*#+/"17(+E#C4+,#+%3"5($%4$,.#

34+#7+*2'*1",&+#*+G)$*+1+,3%#2'*#()1$,"$*+%#

",-#34+#"%%'&$"3+-#-$22)%+*%E#34+*+#C$((#'23+,#

5+#"#-$(+11"#5+3C++,#-+($9+*$,.#34+#*+G)$*+-#

($.43$,.#C4$(+#1"$,3"$,$,.#"77*'7*$"3+#(+9+(%#

'2#.("*+>#I%#-$%&)%%+-#$,#!"#$%&'()*+,- &3' 
module 17� �!!!"#$%&'()*+,-."#)/0#120
/)2*.'&034356476.'20:E#-$22)%+*%#34"3#

$,&'*7'*"3+#1$&*'7*$%1%#0#%)&4#"%#34"3#

illustrated in )igure 1 ° are able to offer fine 
&',3*'(#'2#($.43#')37)3E#-$*+&3$,.#$3#',(6#3'#

where it is needed. This ensures that the 
()1$,"$*+E#$,#",#"77*'7*$"3+#($.43$,.#-+%$.,E#

&",#"&4$+9+#"#%)$3"5(+#?@!#$,#%7"&+%#%)&4#

"%#'7+,N7(",#3+"&4$,.#"*+"%#",-#1)(3$N)%+#

"77($&"3$',%>#L3)-+,3%#C'*K$,.#',#34+#'34+*#

%$-+#'2#34+#*''1#&",#(''K#"3#34"3#()1$,"$*+#

",-#,'3#5+#"-9+*%+(6#$17"&3+-#56#.("*+E#"%#

34+#($.43#4"%#5++,#-$*+&3+-#-'C,C"*-%>#

V'C+9+*E#",6',+#-$*+&3(6#5+('C#8'*#

nearby� a fixture with a microprism diffuser 
1"6#7+*&+$9+#"#4"*%4+*#($.43#34",#%'1+5'-6#

7'%$3$',+-#5+('C#"#1'*+#3*"-$3$',"(#

'7"(+%&+,3#8'7"(:#-$22)%+*>#

I,#'73$',#$%#3'#&'15$,+#",#'7"(#-$22)%+*#

with a microprism. This attenuates the light 
5+2'*+#$3#7"%%+%#34*').4#34+#1$&*'7*$%1>#

This does impose a slight reduction in 
luminaire efficacy� however, it satisfies the 
1'%3#$17'*3",3#+(+1+,3#'2#34+#+-)&"3$',"(#

+,9$*',1+,3W#34+#'&&)7",3%>

The basis of a successful lighting design 
$%#3'#&',%)(3#34+#&($+,3#",-E#7'3+,3$"((6E#+,-#

)%+*#"%#+"*(6#"%#7'%%$5(+E#3'#),-+*%3",-#

4'C#34+#+-)&"3$',"(#%7"&+#C$((#5+#)%+-E#

",-#3'#-+3+*1$,+#4'C#5+%3#3'#7*'9$-+#"#($3#

+,9$*',1+,3#34"3#1++3%#34+#,++-%#'2#34'%+#

in the space. The technical decisions that 
-+($9+*#",#"77*'7*$"3+(6#$,3+.*"3+-#%6%3+1#

that meets the specifications and standards 
0#",-#"&&'),3%#2'*#"-9$&+#2*'1#.)$-+%#%)&4#

"%#A@B#0#&",#2'(('C#$2#34+#-+%$*+-#')3&'1+#

has been properly defined and interpreted 
56#+17('6$,.#34+#+/7+*3$%+#'2#"#($.43$,.#

7*'2+%%$',"(>

!"#$%"&'()*"+,++-
■ Turn to page �� for further reading and references.

!"#$%&'()'*+,-./&'01'/$-"2,"%&3'
4"56'7$"/58"2'$./"#65&%'1$295"02

:;0$%9&)'<,-/"5&=

!"#$%&'>)'*+,-./&'01'/$-"2,"%&'4"56'-"9%0.%"3-'?"11$3&%':;0$%9&)'<,-/"5&='
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1 .   W hich of these areas is not noted as specifi cally  covered in 
DfEí s g uidance docum ent on lig hting  for schools?

A    A ch ieving ad eq uate ligh t levels

B    A d eq uate views to th e outsid e or into th e d istance

C    Control d ayligh t and  sunligh t

D    E q uipping occupants with  smart controls

E     P rioritising d ayligh t in most spaces

2.   W hat does CBDM particularly  relate to in lig hting ?

A  Control protocol to ensure optimum use of d ayligh t

B    D esign assessment meth od  suitable for simple manual 
calculations

C   N umerical mod elling meth od  taking account of sunligh t 
and  d ayligh t

D    P rovid es statistical analysis of occupant spacing for 
ligh ting d esign

E    Q uality assurance system th at ensures installed  system 
meets specifi cation

3.   W hat is the req uired b asic m aintained illum inance for 
circulation areas as tab ulated b y  BS EN 1 24 6 4 ­ 1 : 20 21 ?

A  10 0 lx

B    15 0 lx

C    2 0 0 lx

D    3 0 0 lx

E    5 0 0 lx

4 .   W hat ty pe of di!user o!ers fi ne control of lig ht output,  
directing  it only  to where it needs to b e?

A  G lass

B  M icroprism

C O bscured

D  O pal

E  U pward

5 .   W hich CIBSE SLL lig hting  g uide is m ost appropriate for 
educational lig hting ?

A  L G  2

B  L G  5

C L G  12

D    L G  13

E  L G  15
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SP ECIA L  F EA T U R ES
T h is mont h :  Up g r a d i n g  s y s t e m s  f o r  h e a t  p u m p s , d e w  p o i n t  c o o l e r s , w a t e r  h e a t e r  r u l e s

■ WA T ER  H EA T ER S,  
H EA T I NG  A ND  
D A T A C ENT R ES

H eat focus at sy m posium New £ 2 8 8 m heat 
network  f und opens
Applications for the first round of the 
£288m *reen Heat Network Fund (*HNF) 
opened last month. The fund will focus on 
supporting the integration of heat pumps, 
solar and geothermal energy into new and 
e[isting heat networks. 

The Triple Point Heat Networks 
Investment Management group has been 
appointed by the government to oversee 
the *HNF. It ran the previous Heat Network 
Investment Project and the group includes 
*emserv, Aecom, Lu[ Nova Partners and 
Asteros Advisers.

There will be quarterly rounds of 
applications until the fund closes in 2025. 
The government said applicants to *HNF 
must show what actions they can take to 
enable growth within the supply chain.

For net zero targets to be achieved, it 
added, the heat network sectorµs supply 
chain capacity and capability would need 
to deliver an annual installation rate that is 
more than 10 times the current activity.

!"##$%&#'%&'()"'*+(+,"'%-'."/('/&0'

heat netZorks Zill feature on first Ga\

!"#$%&'()%**(+"(#(,"-($./%0(#$($1"(2"01&%0#*(
3-4/.5%64($#,%&'(/*#0"(%&(7.&8.&(&"9$(
4.&$1:(21"($1"4"(.;($1"("<"&$=()1%01()%**(
+"(1"*8(%&(/">5.&(.&(?@A??(B/>%*=(#$(7.&8.&(
3.6$1(C#&,(D&%<">5%$-(E73CDF=()%**(+"(
GH"*%<">%&'(#(5#;"=(1"#*$1-(#&8(565$#%&#+*"(
+6%*$("&<%>.&4"&$(I(C6%*8%&'5($1#$(/">;.>4J:
B4.&'($1"(/>.'>#44"(.;(/"">A>"<%")"8(

presentations and papers, the first day 
;"#$6>"5(#(5"55%.&(.&($1"(K6$6>"(.;(!"#$:
L>"5"&$#$%.&5(%&0*68"((OeFWUifiFDWioQ�oI�KeDW�

JeQeUDWioQ�IoU�KeDW�QeWZoUNV=(+-(2.4(C6>$.&=(
.;(K#%>!"#$M(7Ke�JeQeUDWioQ�JDS��$Ue��WK�
JeQeUDWioQ�diVWUiFW�eQeUJ\�VFKemeV�EeWWeU�oU�MXVW�
diIIeUeQW"=(+-(N>#"4"(O#%84"&$=(;>.4(73CDM(
#&8($SSOiFDWioQ�oI�D�QoYeO�VoODU�DVViVWed�doXEOe�
VoXUFeV�KeDW�SXmS�V\VWem�IoU�EXiOdiQJ�KeDWiQJ=(
+-(P6&1#%(7%=(;>.4($1"(D&%<">5%$-(.;(!6**:
O.8"**%&'(/">;.>4#&0"(;.>(;6$6>"(1"#$(

&"$).>,5(%5($1"(;.065(.;(#&.$1">(1"#$%&'A
related session on the first day. .ey 
/>"5"&$#$%.&5(%&0*68"(&DUEoQ��FoVWV�DQd�
FoeIfiFieQW�oI�SeUIoUmDQFe�°�QeZ�meWUiFV�IoU�
5$&+3=(+-(Q#$#>%&#(O#>R6"5=(;>.4(73CDM(
,mSDFW�oI�EXiOdiQJ�OeYeO�KeDW�OoDd�WeVWiQJ�oQ�KeDW�
QeWZoUN�SeUIoUmDQFe=(+-(K#%>!"#$J5(S#4"5(
N#**%4.>"M(#&8(8ViQJ�KeDW�SXmSV�IoU�KeDdiQJ�
WoZDUdV�QeW�]eUo=(+-(7#5#$1(7"0#4)#5#4=(
;>.4(T3C3(L$-:
H#-($).(1#5(#(5"55%.&(.&(8"<"*./4"&$5(

%&(+6%*8%&'(5"><%0"5(;.>(8#$#(0"&$>"5:(U$1">(
/>"5"&$#$%.&5(%&0*68"($XUeFoQ�°�%XiOdiQJ�
iQWeJUDWed�miQi�dDWD�FeQWUeV=(+-(V.55(
O0Q#>$1-=(;>.4(2"01&.*.'%0#*(D&%<">5%$-(
H6+*%&M($�VXSeU�SeUIoUmDQFe�deZ�SoiQW�
FooOeU�IoU�dDWD�FeQWUeV�°�)Uom�ODE�Wo�UeDO�OiIe�
DSSOiFDWioQ=(+-($1"(D&%<">5%$-(.;(!6**J5(Q1"&'(
W"&'M(#&8($�UeWUoVSeFWiYe�OooN�DW�D�UeWUofiW�
DSSOiFDWioQ=(+-(Q#4">.&(3$""*=(.;(3%*<">(TO3:
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R A D ICA L  
D EP A R T U R E?  

R ET R O F IT T ING   
F O R  H EA T  P U M P S

ith in a few  years, every h eating designer and 
 contractor in th e U K  w ill b e installing h eat p ump s 
and up grading h eating systems.  T h is w ill require 
th e resk illing of engineers and contractors, not 
only in th e design and installation of h eat p ump  
systems, b ut also in th e up grading of h eat emitters 

and p ip ew ork  to op erate at low  temp eratures.  T h is article addresses 
radiator and p ip ew ork  up grades for domestic h eating installations, 
ex cluding h ot w ater p rovision.  Op eration at much  low er flow  
temp eratures w ill result in significantly low er radiator outp uts, and 
h eat p ump s  ñ  w h ich  require a typ ical 5 K  max imum temp erature 
drop   ñ  w ill require h igh er flow  rates w h ich  may necessitate th e 
rep lacement of h eating p ip ew ork .

T h e outp ut from a radiator is a function of th e flow  temp erature 
( T f ) , return temp erature ( T r)  and room amb ient temp erature ( T a)  as 
defined in B S  4 4 2  as follow s:

!"#$"#%&'( =  Outp ut @ 7 5 ­ 6 5 ­ 2 0 X
)f + )r

*)a2
n-coeffi cient

5 0

T h e outp ut at 7 5 ° C flow , 6 5 ° C return and 2 0 ° C amb ient ( 7 5 / 6 5 / 2 0 )  
and th e n­ coefficient ex p onent are radiator dep endent, and are 
sup p lied b y th e manufacturer in radiator outp ut tab les in accordance 
w ith  B S  4 4 2 .  R adiators are describ ed b y th e numb er of p anels and 
fins, as sh ow n in F igure 1 .  T h e industry standard p anel radiator, from 
w h ich  all radiator outp uts are calculated, is of typ e K 1 , 6 0 0 mm h igh  
and 1 ,0 0 0 mm long.  A t 7 5 / 6 5 / 2 0 , th e outp ut is 1 W  p er mm of radiator 
length  to give a total of 1 k W .  T h e outp ut at oth er temp eratures can b e 
calculated using  th e equation ab ove, and is sh ow n in F igure 2 :

F rom th e ab ove, it is clear th at op eration at temp eratures w ell 
b elow  th e typ ical 8 0 ° C/ 6 0 ° C or 8 2 ° C/ 7 1 ° C results in dramatically 
reduced radiator outp uts, and th at it is not p ossib le to simp ly  rep lace 
a b oiler w ith  a h eat p ump  w ith out tak ing measures to up grade th e 
b uilding insulation, increase th e siz e of th e radiators, or b oth .   

F rom a b aseline of 5 K  6T  across a radiator, increasing th e radiator 

W
6T  b y 1 K  decreases th e radiator outp ut b y b etw een 
1 . 0 %  and 1 . 3 %  for each  1 K  increase in 6 T  ab ove 5 K .  
T h e outp ut of th is radiator at 5 K  6 T   at 4 5 / 4 0 / 2 0  is 3 6 %  
of th at at 8 0 / 6 0 / 2 0 , w h ile, at 1 0 K  6 T , it is 3 1 %   of th at at 
8 0 / 6 0 / 2 0 .

Radiator pipework
T h e majority of h eat p ump s require a very low  
condenser 6T , typ ically 5 K .  I f up graded radiators are 
op erated at a temp erature difference of 5 K , rath er th an 
th e current 1 1 K  or 2 0 K , th e ex isting p ip ew ork  may b e 
too small and may  h ave to b e rep laced.   

W h eth er or not p ip ew ork  needs to b e up graded  
 along w ith  radiators  dep ends on th e p ip ew ork  material 
and internal p ip e diameter.  T ak  e th e ex amp le of a 
K 1  radiator 6 0 0 mm h igh  x  1 ,0 0 0 mm long, op erating 
at 8 0 / 6 0 / 2 0  w ith  an outp ut of 1 k W .  I f th e radiator is 
up graded to a K 3  7 0 0 mm h igh  x  1 ,0 0 0 mm long, at 
4 5 / 4 0 / 2 0 , it w ould p roduce almost th e same outp ut, 
9 6 3 W .  I f connected to 1 0 mm 5 ­ layer P E X  b arrier p ip e 
( internal diameter 6 . 7 mm)  th e p ressure loss w ould b e 
3 ,8 2 2 P a. m­ 1  at 1 . 3 2 m. s­ 1  velocity .  I f connected to 8 mm 
cop p er minib ore p ip e ( internal diameter 6 . 8 mm) , th e 
p ressure loss w ould b e 3 ,6 4 6  P a. m­ 1  at 1 . 2 8  m. s­ 1 . 

T h e significant increases in p ressure drop , 
and p otential increase in noise, may  necessitate 
up grading th e p ip ew ork .  B y comp arison, for th e 
7 0 0 mm/ 1 ,0 0 0 mm K 3  radiator at 1 0 K  6T  ñ  ie, 4 5 / 3 5 / 2 0  
ñ  th e outp ut w ould b e only 8 2 1 W , giving 8 4 6 P a. m­ 1

and 0 . 5 6 m. s­ 1  for 1 0 mm P E X  or 7 9 9 P a. m­ 1  and 0 . 5 5 m. s­ 1

for 8 mm cop p er.  Op erating at 7 K  6T  ñ  ie, 4 5 / 3 8 / 2 0  
ñ  th e outp ut w ould b e 9 0 6 W , giving 1 ,8 8 1 P a. m­ 1  and 
0 . 8 9 m. s­ 1  for 1 0 mm P E X , and 1 ,7 8 6 P a. m­ 1  and 0 . 8 6 m. s­ 1

for 8 mm cop p er.  I n b oth  of th ese situations, it is very 
lik ely th at th e ex isting p ip ew ork  could b e re used.
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W ith the pressure on homeowners to replace domestic gas boilers with 
heat pumps, it is essential that engineers ensure that existing radiators and 
pipework are suitable for the lower­ temperature heat source. D av id P alm er 

looks at the key considerations when upgrading a heating system

H EA T  P U M P S |  P IP EWO R K  AN D R ADIAT O R S

CIBSE Apr 22 pp48-50 Upgrading homes for heat pumps.indd   48 25/03/2022   14:35



)iJXre �� &onfi JXraWionV oI Sanel raGiaWor 
W\SeV .�� .�� .�� 3� anG 3� !"#$%&$'()*+,&-.(/)+0)1)-.2&$"3 )iJXre �� 5aGiaWor oXWSXWV aW GiIIerenW ¾ oZ WemSeraWXreV anG 67V Ior a ���mm KiJK� �����mm lonJ .� raGiaWor 

www.cibsejournal.com   April 2022   4 9

A  h yb rid solution could avoid th e need to up grade 
p ip ew ork  as radiator siz es are increased, as describ ed 
ab ove.  W h ile it is essential not to ex ceed th e max imum 
p ermitted condenser 6T  for th e h eat p ump , th e 
radiators are not necessarily constrained to op erate 
at th e same 6T .  F igure 3  ( on p age 5 0 )  sh ow s th e 
configuration required to maintain a constant and 
controlled 6T  across th e h eat p ump  w h ile p ermitting a 
greater 6T  across th e radiators.

T w o p ressure indep endent control valves  are used to 
set and maintain th e flow rates along th e b yp ass and into 
th e radiator circuit.  T h is guarantees th at th e h eat p ump  
manufacturerí s p referred 6T  w ill not b e ex ceeded, w h ile 
allow ing th e radiators to op erate at 1 0 K  6T .  T h is may 
avoid th e need to rep lace th e interconnecting p ip ew ork .

Building  heat loads and very  cold weather operation
R adiators are usually siz ed for th e load  ñ  including a h eat­ up  
allow ance  ñ  at th e design ex ternal air temp erature, a location­
dep endent figure, b ut typ ically around ­ 3 ° C for much  of th e U K .

T w o issues must b e considered w h en converting to h eat p ump  
op eration.  F irst , h eat p ump s sh ould not b e oversiz ed, w h ich  
means, unlik e a b oiler, th ey w ill not h ave sp are cap acity to op erate 
in very cold w eath er b elow  th e design outside air temp erature.  
W h ile b oiler temp eratures can usually b e increased to cop e w ith  
very cold w eath er w ith  little efficiency p enalty,  increasing th e flow  
temp erature from a h eat p ump  can result in a significant reduction 
in p erformance.  F urth ermore, air source h eat p ump s may not w ork  
w ell b elow  2 ° C dry b ulb  outside air temp erature b ecause of th e 
need to defrost evap orator coils  regular ly.  T h is is a very imp ortant 
consideration w h en ch oosing th e typ e of h eat p ump  to install.

!"#$"#%&'()*&+&&,#-.(+/&-.0#-&12&(+/0+#)(3&455**&6076&8&23555**&.)97&

+#&#-*$-(+#"(-&/0''-(-9:-%&)'&;13&251&+9/&<51

4$
"#
$-
+&
)+
,-
5,

-)!
)6

3

Radiator fl ow temperature (�C) 

H EA T  P U M P S |  P IP EWO R K  AN D R ADIAT O R S

CIBSE Apr 22 pp48-50 Upgrading homes for heat pumps.indd   49 25/03/2022   14:35



FLOOR MOUNTED LIFTING STATIONS

POWERED BY

www.pumptechnology.co.uk

0118 9821 555

Authorised by Jung Pumpen GmBH

www.jung-pumps.co.uk

DrainMajor

Compli 400

Compli 1000
Compli 2500

5 0    April 2022   www.cibsejournal.com 

T h e  solution to cold w eath er op eration w ould ap p ear to b e 
 a h yb rid system  ñ  for ex amp le, retaining a b oiler for use b elow  
2 ° C and interlock ing  it so it cannot op erate at th e same time as 
th e h eat p ump .  S ome  gas condensing b oilers h ave a calib rated 
temp erature­ setting control, w h ich  allow s th e user to adjust th e 
flow  temp erature to a sp ecific value.  

T yp ically, flow  temp eratures from  4 5 ° C to 8 2 ° C can b e set on th e 
dial, w h ich  allow s th e  p erformance of an ex isting h eating system 
at low  temp eratures to b e evaluated  b efore h eat p ump  installation.  
T h is could  give useful data w h en determining th e ex tent of radiator 
up grades required.

Com fort
T h e currently accep ted measure of comfort is ex p ressed b y th e 
 op erative temp erature ( T o) .  CI B S E  G uide B 1  defines T o as th e 
average of th e air temp erature and th e mean radiant temp erature 
as in equation 2 :  T 0  =  0 . 5 !r +  0 . 5 !a

T h e mean radiant temp erature is calculated b y 
multip lying th e area of each  surface in a room b y its 
temp erature, summing th ese p roducts togeth er, th en 
dividing th e result b y th e total surface area.   

Clearly, th e use of radiator surface temp eratures 
of less th an 4 5 ° C  comp ared w ith  th e current 6 5 ° C 
or more w ill p roduce a low er overall mean radiant 
temp erature, and ach ieving th e same comfort level 
w ill generally require a h igh er air temp erature and, 
h ence, radiator outp uts.   

Procedure for radiator and pipework  desig n
F ollow ing a room­ b y­ room h eat­ load calculation, 
radiators sh ould initially b e siz ed b ased on th e flow  
and return temp eratures for th e selected h eat p ump .  
R adiators of th e same length  as th e ex isting ones, b ut 
of a h igh er outp ut typ e and/ or greater h eigh t, sh ould 
b e ch osen, w ith  th e aim of using th e ex isting p ip ew ork .

A  ch eck  of th e p ressure drop  and velocity in each  
p ip e w ill sh ow  w h eth er radiators can b e op erated at th e 
h eat p ump  6T  or w h eth er th e radiator 6T  needs to b e 
greater th an th e h eat p ump  6T , noting th at it is only 
w h en th e smallest p ip e siz es are p resent th at it may b e 
necessary to rep lace p ip ew ork .  

A ll of th e calculations required can b e  done using th e 
radiator and p ip ew ork  calculator, dow nloadab le at 
!"#$%&'()*+,--./0(
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ì Heat pumps will not have 
spare capacity to operate in 
very cold weather below the 
design outside air temperatureî
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Let’s talk
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More choice from the heat experts
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On 1 5  D ecemb er 2 0 2 1 , th e 
government p ub lish ed up dates 
to A p p roved D ocument L  of th e 
B uilding R egulations, w h ich  sets 

th e standards for th e energy p erformance 
and carb on emissions of new  and ex isting 
b uildings.  One of th e ch anges relates to 
stricter th ermal efficiencies for domestic 
h ot w ater systems.  

F rom 1 5  J une th is year,  direct­ fired 
w ater h eaters must ach ieve a minimum 
h eat generator seasonal efficiency of 9 1 %  
( gross calorific value , G CV )  for natural gas 
and 9 2 %  G CV  for liquefied p etroleum gas 
( L P G ) .  F or indirect­ fired w ater h eaters, 
th e minimum h eat generator seasonal 
efficiency is  9 1 %  ( G CV )  for  natural gas and 
L P G .  T h e new  standards ap p ly to  ex isting 
and new  non­ domestic b uilding stock .

W h at w ill th e stricter  standards mean 
in p ractice?  E ffectively, it w ill remove th e 
 op tion to carry out lik e­ for­ lik e non­
condensing w ater h eater rep lacements in 
th e majority of non­ domestic b uildings.  
Only in very ex cep tional circumstances, 
w h ere a condensing w ater h eater 
rep lacement is deemed not suitab le b y th e 
b uilding control b ody, may a minimum seasonal efficiency 
of 8 0 %  for gas, or 7 9 %  for L P G , b e used.

T h e up lift is p art of th e governmentí s roadmap   to  
reach ing  th e U K í s net z ero target b y 2 0 5 0 , and rep resents 
an imp ortant step  tow ards more energy­ efficient ex isting 
non­ domestic b uildings.  

D irect­ fired w ater h eaters  are an efficient, cost­ effective 
means of delivering large volumes of sanitary h ot w ater , 
and h osp itals, h otels and leisure centres ñ  w ith   th eir h igh  
demand for instantaneous h ot w ater ñ  are just some of 
th e  b uildings  th at rely on th is tech nology .  U p  until now , 
most manufacturers and sup p liers  h ave offered a ch oice 
of condensing and non­ condensing models.  Condensing 
w ater h eaters  can cap ture and reuse latent h eat th at  w ould 
oth erw ise b e lost th rough  th e flue.  A s a result, th ey are up  
to 2 0 %  more efficient th an non­ condensing models.  U nits 
lik e th e A ndrew s W ater H eaters E COflo, M A X X flo E V O 
and S U P A flo E V O can ach ieve efficiencies of up  of 9 8 % .  

T h e energy­ saving b enefit of sw itch ing to more efficient 
condensing units is evident.  H ow ever, many organisations 
 still rely on th e ab ility to carry out lik e­ for­ lik e non­

condensing w ater h eater rep lacements 
w h en th e ex isting equip ment comes to th e 
end of its serviceab le life.   A s no major w ork  
is involved, th e ap p liances can b e rep laced 
quick ly, w ith  minimal disrup tion to th e 
daily op eration of th e b uilding.

 W h ile th e move from non­ condensing 
to condensing w ater h eaters can b e 
relatively straigh tforw ard, certain 
factors, such  as flueing and condensate 
arrangements, w ill need to b e assessed 
on a p roject­ b y­ p roject b asis.   S o, our 
advice  is to  w ork   w ith  b uilding ow ners 
now  to imp lement a n asset management 
p rogramme.  W ith  regular condition 
surveys and p lant asset insp ection , th ey 
w ill b e sufficiently informed to p lan ah ead 
to future­ p roof th eir h ot w ater systems.

S w itch ing from a reactive to a p roactive 
ap p roach  w ill enab le th em to p rep are 
for ch ange, and to b udget  for future 
up grades.  E ven on th e few  p rojects w h ere 
ex emp tions may ap p ly, forw ard p lanning 
is  imp ortant.  E arly engagement w ith  
b uilding control w ill b e critical if h eating 
engineers are to ensure  th ey are satisfied 
w ith  th e recommendation and avoid any 

risk  of censorsh ip .
 W ith  ch allenges come op p ortunities.  A n up grade w ill 

encourage a reassessment of th e b uildingí s h ot w ater 
requirements.  M any firms w ill h ave ex p erienced ch anges 
in b uilding occup ancy over th e p ast tw o years.  U ltimately, 
th e revised calculations could p oint to a smaller w ater 
h eater now  b eing required, w h ich  w ould reduce initial 
cap ital ex p enditure and longer­ term running costs.

F or designers, th e sh ift to condensing tech nology  b rings 
th e  ch ance to relocate p lant to mak e b etter use of sp ace.  
I n h otels, for ex amp le, th e original p lant room could b e 
converted into an ex tra b edroom.  B udget p ermitting, th ere 
may even b e th e op tion to integrate low  carb on air source 
h eat p ump s w ith  condensing w ater h eaters in a h yb rid 
system,  for a greater reduction in th e  carb on footp rint.

B ut forw ard p lanning is essential ñ  and th e clock  is 
tick ing.  W h at nob ody w ants is for b uildings to b e left in an 
emergency situation w ith  no h ot w ater sup p ly.  T o p rotect 
th eir op erations , w e must encourage th em to start p lotting 
a rob ust up grade p lan now .
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W h at new  energy regs 
m ean for w ater h eaters

ì The energy­
saving benefi  t 
of switching to 
more e!  cient 
condensing 
units is evidentî
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STELRAD.
FIT FOR 
THE FUTURE.
Stelrad’s range of radiators are aesthetically designed 
to perform with the future in mind. All radiators, 
including current and new models are fully compatible 
with low temperature heating systems and are 
in stock for immediate delivery.

Stelrad have the radiators to meet 
your installation, specification and 
contract needs.
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th e p rincip le of w ater evap oration.  T h is results in significant energy 
savings and furth er temp erature reductions comp ared w ith  more 
conventional tech nologies.

T h e case study is directly relevant to data centre sp ace cooling, 
alth ough  th e tech nology can also b e ap p lied to oth er typ es of b uildings, 
such  as greenh ouses and railw ay stations.

The innovation
T h e core tech nology of th e demonstration p roject is an innovative 
sup er­ p erformance dew  p oint cooling tech nology.  T h e dew  p oint 
cooling p rocess is b ased on an I E C h eat and mass ex ch anger, as sh ow n 
in F igure 1 .

D uring op eration, th e intak e air flow s into th e dry ch annels of 
th e ex ch anger.  T h e air moves forw ard along th e dry ch annel and 
loses h eat to th e adjacent w et ch annels b ecause of th e temp erature 
difference estab lish ed b etw een th e ch annels and w ater evap oration 
on th e w et­ ch annel w all.  A t th e end of th e dry ch annel, th e air is 
divided into tw o p arts.  One fraction of th e airflow  ñ  th e p roduct air ñ  
is delivered into th e conditioned sp ace for cooling, and th e oth er 
fraction ñ  th e w ork ing air ñ  is diverted into th e adjacent w et ch annels 
for w ater evap oration.

W ith in th e w et ch annels, th e w ork ing air moves b ack w ards, 
ab sorb ing th e h eat transferred from th e dry ch annels and receiving 
th e moisture evap orated, th ereb y comp leting a h eat and moisture 

A  dew point indirect evaporative cooler developed by researchers in Hull aims to reduce 
electricity consumption in data centres and other buildings signifi cantly. PhD student 
C heng Z eng  looks at the performance of a system at the Maritime Data Centre

R
esearch ers at th e U niversity of H ull h ave 
develop ed a sup er­ p erformance dew  p oint 
cooler th at can save 9 0 %  in electricity 
consump tion comp ared w ith  traditional 
mech anical vap our comp ression and 
evap orative cooling systems.  

W ith  a coefficient of p erformance ( COP )  of 5 2 . 5 , th e 
cooler can also save 5 0 %  comp ared w ith  an evap orative 
cooling system.  

F rom 2 0 1 9  to 2 0 2 1 , th e Centre for S ustainab le E nergy 
T ech nologies at th e university w ork ed w ith  several 
p artners to deliver a demonstration p roject th at uses th e 
dew  p oint cooling tech nology in a live data centre in H ull.

T h is case study look s at a real­ life ap p lication of th e 
tech nology, and sh ow s h ow  it can ach ieve a significant 
imp act in reducing energy consump tion and carb on 
emissions for data centre cooling.

T h e aim w as to demonstrate a 1 0 0 k W  sup er­
p erformance dew  p oint cooling system in a live data 
centre th at could remove a significant amount of h eat 
dissip ated from th e I T  equip ment, w h ile maintaining an 
adequate sp ace temp erature in th e data centre.  

T h e dew  p oint cooling tech nology, as a form of 
indirect evap orative cooling ( I E C) , cools th e air using 

T H E P O T ENT IA L  F O R  
D EW P O INT  CO O L ING
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transition p rocess from one p art of th e air to anoth er.
T h e dew  p oint cooler comes w ith  a series of 

innovations, w h ich  include:
�  Comp lex  h eat and mass ex ch anger:  a novel comp lex  

h eat ex ch anger w as develop ed th at comp rises 
numerous h eat and mass ex ch anging sh eets.  Comp ared 
w ith  a conventional p late h eat ex ch anger, th e structure 
increases th e h eat transfer area b y around 4 0 %
�  H igh  w ater ab sorp tive, diffusive, and anti­ b acteria 

w et agent, and strong b inding b etw een th e dry and 
w et agents
�  I ntermittent w ater p ump  op eration and w ell­ tuned 

w ater p ressure and flow  rate
�  Op timised fan configuration:  in th is dew  p oint cooler, 

th e fan structure and associated motor typ e w ere 
investigated using a comp utational fluid dynamics 
 and structure op timisation ap p roach .  T h is yields th e 
op timised fan structure, most ap p rop riate motor, and 
th e b est coup ling ap p roach  b etw een b oth  of th em.

The Maritim e Data Centre
A  novel dew  p oint cooling system w ith   1 0  1 0 k W  ( total 1 0 0 k W )  modular 
cooling units w as designed, constructed  and installed at th e M aritime 
D ata Centre in H ull.

T h e demonstrator cooling system w as installed ex ternally.   A n air 
ducting system to b ring th e cooled air from th e ex ternal demonstrator 
cooling system into th e indoor environment w as designed b y th e 
p roject consortium.  T h e design of th e dew  p oint cooler system 
involved detailed numerical simulations and th e develop ment of 
a modular structure design, w h ich  included a h eat ex ch anger and 
comp onents for w ater distrib ution.  B efore installation , th e system w as 
p erformance­ tested in an environmental ch amb er.

Perform ance optim isation and m onitoring
T h e p roject p artners w ork ed togeth er in testing th e dew  p oint cooling 
system under various settings.  A  series of settings w  as up dated to 
enab le th e cooling system to ach ieve op timal p erformance.

A fter th e installation, op timisation and testing, th e dew  p oint cooling 
units op erated continuously for six  w eek s, from 1 7  S ep temb er 2 0 2 1  to 
3 1  Octob er 2 0 2 1 .  T o minimise th e risk  of failure, th e equip ment w as 
b uilt w ith  a minimum numb er of moving p arts.

Case story ­  www.sav­ systems.com/greenside

PAYG & energy management 
via KURVE heat network app
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• 50% + savings in capital cost 
vs chilled water systems

• Lightweight and compact footprint manufactured 
from Stainless Steel and Composite materials

• Approaching 2000 units installed 
throughout the world cooling over 500MW 
of Data Centre space 

• Rapid deployment allowing simple installation 
and set up 

• Minimal maintenance and water use 

• Low connected power, reducing 
the size for generators and 
power distribution

Excool Global HQ,  Bromsgrove UK.

Excool North American HQ, Greer South Carolina.

Excool European HQ, Frankfurt Germany.

Excool China HQ, Beijing.

t 

otprint manufactured
mposite materials

talled
g over 500MW

imple installation

HYPERSCALE
COOLING

FROM EXCOOL

400kW

600kW

1000kW

  www.excool.com
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Results
T h e system w as h igh ly energy  efficient for cooling at 
th e demonstration site ñ  ach ieving an average cooling 
cap acity of 5 3 . 5 k W , average p ow er consump tion of 1 . 8 k W , 
average COP  of 2 9 . 7 , and max imum COP  of 4 8 . 3 .

T h e average COP  of 2 9 . 7  w as smaller th an th e target 4 0  
b ecause th e ex isting air conditioning units took  up  p art 
of th e cooling load.  T h is reduced th e cooling cap acity for 
th e demonstration equip ment b ut it gave th e data centre 
manager th e assurance of b ack up  cooling w h en th e new  
tech nology w as op erating.

T h e indoor air temp erature of th e data centre during 
th e test ranged from 1 8 ° C to 2 5 ° C.  B y using th e dew  p oint 
cooling system, th e average p ow er consump tion of th e 
ex isting air conditioning system at th e demonstration site 
w as reduced from 3 5 . 5 k W  to 4 . 7 k W .  

B y simulating th e dew  p oint cooling system 
p erformance th rough out a year at th e demonstration site, 
using a validated model, th e average annual COP  of th e 
cooling system can reach  3 7 . 6 , w ith   a cooling cap acity of 
7 0 k W  and average p ow er consump tion of 1 . 9 k W .  A p p lying 
th e dew  p oint cooling system can reduce  cooling energy 
consump tion b y more th an 9 0 % .

F or th e demonstration cooling units,  p art of th e cooling 
effect is driven b y w ater evap oration.  T h e w ater usage for 
th e unitsí  evap orative cooling is around 4 0 0 L  p er day ñ  
th e daily w ater ch arge w ould b e around £ 1 . 6 0 .

Proj ect learning s
T h e k ey learnings from th e p roject w ere:
!"#$%&'$()*+,$-)).&/$&+0*+&&/*+0$1&2*0+$2,/3,&04$3+1$53+673-,6/&8
T h e design of th e h eat ex ch anger, considering th e ease of 
manufacture, is critical in future dew  p oint cooling p rojects.  T h e siz e 
of a dew  p oint cooler  affects th e installation comp lex ity and costs 
significantly, w h ich  sh ould b e considered in future p rojects.

!9#$%&'$()*+,$-)).&/$13,3$-&+,/&$*+2,3..3,*)+$5&,:)12$3+1$,:&$
/&.3,&1$*226&28 D uring th e p roject, th e  p artners investigated various 
installation meth ods of th e dew  p oint coolers at th e demonstration 
site.  T h e p rocess p rovided ex p erience in installing th e cooling 
units, b oth  internally and ex ternally, w ith  installation innovations to 
minimise  interrup tions to th e site and reduce costs.

!;#$<+$)(,*5*2&1$-)+,/).$3+1$13,3$(/&2&+,3,*)+$7)/$,:&$1&'$()*+,$
-)).&/8 T h e demonstration led to op timised control settings and 
imp roved data visualisation, w h ich  can b e th e b asis for th e control 
b ox  of a dew  p oint cooler.   CJ  

■  !"#$%&'()*+,%#$%-./0*0%12%,"*%3*&4',5*/,%-('%6.$#/*$$7%8/*'92%4/0%:/0.$,'#4;%

Strategy’s  Industrial Energy Effi ciency Accelerator programme. Project 
&4',/*'$%#/+;.0*%,"*%</#=*'$#,2%(-%>.;;%?,*+"/(;(92%0*=*;(&*'@7%8/=#'(/5*/,4;%

Process Systems (cooling specialist), and NPS Humber (data centre manager).

■  !"#$%&'&()%*#++%,(%&)($(-.(/%'.%."(%01234%%!(5"-#5'+%%367&8$#97:

■  !"#$%&'#$%,PhD, University of Hull (Affi liate member of CIBSE), '()"*$%&
'"+,PhD, University of Hull, ,+$"*(&-(,&&</#=*'$#,2%(-%>.;;%?A,.0*/,%5*51*'%(-%

CIBSE), .+/0$%&'"*0,PhD, FCIBSE,  University of Hull
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Celebrating 10 Years 
Delivering CPD Courses
We’ve conducted 1,000 hours of training.

Explore our wide range of data centre 
power and thermal CPD topics.

From UPS Fundamentals to Adiabatic 
and Evaporative Cooling, and we have 
added new courses for 2022, such as:

 How to Enable the UPS as an Energy 
Storage System for Dynamic Grid Support

 Cooling Techniques for High Load Density 
Applications

Get the team together and book 
your free in-person or virtual 
CPD today.

Vertiv.com/CPD

“One of the best CPD 
presentations we’ve 
had this year”

Electrical Engineer, Arup
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Visit our dedicated help pages at:
titon.com/regulations
Call us on 01206 713800
or email enquiries@titon.co.uk

Revised Building Regulations:
Ventilation & Energy Efficiency

The revised Building Regulations require an increase in ventilation to improve indoor 
air quality and balance the need for more energy efficient residential dwellings.

Talk to us now to discuss how we can explain the changes and offer our expert 
advice on ventilation to help clear the air.

Increase in ventilation requirements?
Let us clear the air.

NEW
Part FCPD Now Available
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Evolving  standards and 
ventilation m ethods in hom es

F ollow ing th e recent consultation document on th e E ngland F uture H omes 
S tandard, th e U K  government introduced revised E ngland B uilding R egulations in 
D ecemb er 2 0 2 1 , w ith  th e interim aim th at new  h omes p lanned from mid­ 2 0 2 2  w ill 
include adequate ventilation as w ell as p roducing 3 1 %  few er emissions.  A s p art of 
th e p ack age of new  regulations, th ere w as a sep aration of th e p revious A p p roved 
D ocument ( A D )  F  into a new  volume 1  for dw ellings and a new  volume 2  for 
b uildings oth er th an dw ellings.  T h is CP D  w ill focus on th e p rovisions develop ed to 
h elp  ensure suitab le ventilation for new  h omes.

I nadequate ventilation in h omes w ill p roduce a miscellany of effects, ranging 
from th e immediate manifestations of condensation, th rough  to th e undesirab le 
imp acts on th e occup ants from a cock tail of airb orne contaminants.  T h ese may 
b e emitted from th e fab ric and furnish ings, as w ell as resulting from th e everyday 
p rocesses and p roducts used w h en living in th e sp ace.  M any imp acts w ill b e 
ch allenging for b uilding occup ants to identify, b ut a p oorly ventilated h ome can 
directly adversely affect h ealth  th rough  p oor indoor air quality ( I A Q )  and create 
delayed, p ossib ly long­ term, p rob lems such  as mould.  T h is is stark ly illustrated 
in F igure 1 , and frequently cited in cases considered b y th e H omes Omb udsman1

( alth ough  significant numb ers of mould cases result from, in p art, deficiencies in th e 
b uilding construction or maintenance p rocedures) .  

T h ere h ave b een many studies and rep orts th at h ave contrib uted to th e 
k now ledge and understanding of th e role of b uilding air tigh tness and ventilation 
strategies on b uilding p erformance.  W ork  undertak en b y Craw ley,2  b ased on th e 
airtigh tness of new ly constructed U K  dw ellings ( investigating a large dataset 
collected to meet th e requirements in th e P art F  2 0 1 0 ) , found th at th e ventilation 
strategy ap p eared to mak e little difference to th e airtigh tness of h omes.  F or 
dw ellings featuring mech anical ventilation w ith  h eat recovery ( M V H R ) , th e results 
suggested th at infiltration levels are too h igh  to max imise th e energy savings;  and 
for th ose naturally­ ventilated h omes, th ere may b e air quality issues.  T h e overall 

data indicated little p ractical difference 
b etw een h ouses b uilt for M V H R  and th ose 
for natural ventilation ñ  w ith  b oth  sets 
h overing around th e air tigh tness figure 
of 5 m3 . m­ 2 . h ­ 1  @  5 0 P a.  I n th at same w ork , 
th ere w ere some disap p ointing findings 
( draw n from an earlier dataset)  th at migh t 
b e reasonab ly interp reted as indicating th at 
many new  h omes w ere ë caulk ed up í  for th e 
p urp oses of meeting an airtigh tness test 
rath er th an b eing inh erently designed and 
constructed to p erform effectively.  Craw ley 
concluded th at ë coup ling airtigh tness 
design and ventilation strategy can reduce 
a dw ellingí s energy demand and can 
sup p ort ach ieving th e required energy 
p erformance ratingí .  

I n 2 0 1 6 , Z ero Carb on H ub  ( Z CH )  
p ub lish ed3  an informative catalogue of 
real­ w orld ob servations th at, desp ite th e sad 
demise of Z CH , lives on as record of deficient 
h ome ventilation installations.  T h is includes 
ex amp les of th e numb er and p erformance 
of installed trick le ventilators not w ork ing in 
h armony w ith  th e installed systems ( th at is, 
natural, mech anical or M V H R ) ;  illustrations 
of ex cessively long, p oorly sup p orted, flex ib le 
ducting th at inevitab ly leads to h igh er 
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system p ressure drop s and increased noise;  
inap p rop riate and inadequate commissioning 
of ventilation systems;  and p oorly lab elled 
controls and inadequate h andover instruction 
for end users.  T h e rep ort h igh ligh ted th at a 
lack  of detailed sp ecification and detailing 
h ad resulted, in some cases, of ë imp rovising 
on site ( w ith  no consultation b ack  to th e 
designer) í  and some ch eck ing of systems 
b eing done ë b y earí , using noise levels as 
th e guide to p erformance, not flow  rates.  
H omes in occup ation and op eration h ave 
b een similarly found w anting in th e p ractical 
op eration of ventilation.  A  k ey p rep aratory 
study undertak en b y A ecom4  th at contrib uted 
to th e develop ment of th e F uture H omes 
S tandard covered 8 0  occup ied h omes ñ  5 5  
naturally ventilated and 2 5  w ith  decentralised 
mech anical ex tract ventilation ñ  th at h ad 
b een constructed after 2 0 1 0  to meet th e 
requirements of P art F  2 0 1 0 , and w h ich  w ere 
studied across th e w inter p eriod 2 0 1 5 ­ 1 6 .  
A lth ough  considering a relatively small 
samp le of h omes over a single quarter of a 
year, th e findings w ere ab le to reveal some 
significant concerns;  3 0 %  of th e tested 
h omes w ith  continuous mech anical ex tract 
w ere not maintaining recommended I A Q  
p erformance standards.  F urth er analysis 
suggested th at th is resulted in p art from th e 
relative p osition of trick le ventilators causing 
sh ort circuiting of airflow  to th e room ex tract 
grilles, and th at th e standards set b y P art F  
w ere not, in th emselves, inadequate.  I n th e 
naturally ventilated h omes, th e location 
of trick le ventilators w as again identified 
as b eing a significant contrib utor to p oor 
p erforming ventilation and th e resulting p oor 
I A Q .  T rick le ventilators th at w ere ob scured ñ  
often at nigh t ñ  b eh ind closed curtains w ere 
considered as b eing th e lik ely culp rit leading 
to relatively h igh  levels of carb on diox ide 
( CO2 )  and total volatile organic comp ounds 
( T V OC) , p articularly in b edrooms, driven 
b y th e relatively low  air­ ch ange rates.  
A dditionally, th e rep ort h igh ligh ted th at 
noise from ex tract fans resulted in occup ants 
ch oosing not alw ays to sw itch  th em on w h en 
th ey w ere needed, w h ich  could p otentially 
lead to th e consequences of long­ term 
under­ ventilation.  I n locations w ith  h igh  
ex ternal sound levels, th ere w as a tendency 
for occup ants to close ( or ob scure)  trick le 
ventilators to reduce th e ingress of noise, so 
reducing th e h ome ventilation rate.

T h e develop ment of th e new  A D  F  volume 
1  2 0 2 1 5  ( A D  F 1 )  w as driven, at least in p art, b y 
such  deficiencies describ ed ab ove, w ith  an 
overall aim ë to p rotect th e h ealth  of occup ants 
of th e b uilding b y p roviding adequate 
ventilationí .  I t w as w idely considered th at th e 
ventilation rates of th e p revious P art F  w ould 

h ave lik ely b een adequate if th e installation and op eration h ad follow ed th rough  th e 
intent.  ( S ee b ox out ë U nderstanding A D  F 1  2 0 2 1 í . )  T h e imp ortant, relatively discreet, 
up dates in A D  F 1  integrate w ith  th e desire to mak e th e requirements clearer and 
more useab le, and to align w ith  th e demands p resented in th e comp lementary A D s.  
S o, for ex amp le, A D  F 1  ensures sufficient levels of ventilation are p rovided desp ite 
th e more stringent b uilding airtigh tness requirements of A D  L 1 .

T h e categories of ventilation are now  simp lified into th ree main typ es.  P assive 
stack  ventilation and natural ventilation w ith out th e use of mech anical ex tract are 
no longer sp ecifically included.  T h e first system typ e describ ed in A D  F 1 , natural 
ventilation w ith  b ack ground ventilators and intermittent ex tract fans, migh t 
b e considered as reasonab ly traditional for U K  h ousing b ut is deemed as only 
ap p licab le for new  dw ellings w ith  a design air p ermeab ility h igh er th an 
5 m3 . m­ 2 . h ­ 1  @  5 0 P a ( or 3 m3 . m­ 2 . h ­ 1  @  5 0 P a as b uilt) , referred to as a ë less airtigh t 
dw ellingí .  ( P ractically, th is means th at it w ill not suit most new  h omes, as oth erw ise 
th ey are lik ely to struggle to comp ly w ith  energy­ related regulations. )  B ack ground 
ventilators are required w ith  significantly greater equivalent area th an in th e 
p revious A D  F , w h ich  ñ  togeth er w ith  h igh er w h ole dw elling ventilation rates, and 
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more sp ecific requirements for room b y room ventilator distrib ution and p osition ñ  
sh ould mak e comp liance more straigh tforw ard.

T h e op p ortunity for cross­ ventilation sh ould b e tak en, if availab le, and noise 
attenuating b ack ground ventilators are recommended w h ere th ere are h igh  
ex ternal noise levels ñ p reviously th e p rob lems of noise w ere focused on 
mech anical systems.

H igh ly airtigh t b uildings require one of th e remaining tw o system typ es.  T h e first 
of th ese is continuous mech anical ex tract ventilation ( M E V ) , w h ich  comp rises a 
central ex tract system or individual room ex tract fans or a comb ination of th e tw o, 
w ith  a p rescrib ed minimum equivalent area of b ack ground ventilators for each  
h ab itab le room ( ex cep t w et rooms) .  T h e required area for b ack ground ventilators 
h as b een significantly increased in th is revision.

T h e intermittent and continuous ex tract rates remain th e same as th e p revious 
A D  F ;  h ow ever, th ere is a 5 0 %  increase in th e required minimum w h ole­ dw elling 
ventilation rate.

T h e final system, M V H R , ex p licitly rejects th e use of b ack ground ventilators ( to 
p revent uncertain airflow s) .  

B eyond th ose systems describ ed in A D  
F 1 , alternative means of ventilation are 
allow ab le, b ut th ey need to b e demonstrated 
to b e meeting th e requirements of A D  F 1 .

A dditionally, th e requirement for p urge 
ventilation, used to rap idly dilute indoor air 
p ollutants and ex tract w ater vap our w h ere 
necessary ñ  often done b y op ening w indow s, 
b ut w h ich  can also b e p rovided mech anically 
ñ  remains unch anged.  H ow ever, th e new  
A D  O6  may require a h igh er p urge ventilation 
rate to control overh eating and so w ill need 
cross­ ch eck ing.

T h ere is now  a comp lete section devoted 
to commissioning and th e p rovision of record 
information.  K ey administrative inclusions 
are th e p rovision of a p ermanent evidence 
of p erformance, and to p roduce a record 
of th e op erational system intent, meth ods 
of use and maintenance.  I n addition to th e 
op erating and maintenance instructions a 
ë h ome user guideí  w ill need to b e p rep ared 
and p rovided for new  dw ellings.  T h is w ill 
contain a section on ventilation th at gives 
non­ tech nical advice on th e ventilation 
systems, including some b asic details on 
h ow  to op erate and maintain th e h ome in a 
h ealth y and energy­ efficient manner.  A  b asic 
temp late7  is p rovided for th is guide, and is 
describ ed more fully, in A D  L 1 . 8

T h ere are sub tle ch anges in p erformance 
requirements, such  as th e ch ange in th e 
reference value in allow ab le noise to 4 5 dB  
L A eq,T  in less noise­ sensitive rooms ( for 
ex amp le, k itch ens and b ath rooms)  w h en a 
continuous op eration system is running at 
th e minimum h igh  rate or an intermittent 
op eration system is running ( p reviously 
it w as 3 5 dB  L A eq,T  for a mech anical 
ventilation system on its minimum low  rate) .  
V entilation ductw ork  is now  required to b e 
constructed of rigid ducts, w h erever p ossib le, 
to reduce noise and energy consump tion 
( comp ared w ith  flex ib le ductw ork ) .  F lex ib le 
ductw ork , w h ere installed, sh ould only 
b e used for final connections and h ave 
a max imum length  of 1 . 5 m ñ  th is is a 
significant ch ange.

A D  F 1  2 0 2 1  p rovides a useful tool to 
h elp  deliver h omes th at are ap p rop riately 
ventilated and, so far, h as not ex cited th e 
same h eated deb ate as recent ch anges to 
oth er A D s.  T h e clarified and enh anced 
interp retation of p rescrip tive requirements, 
as w ell as th e more ex p licit descrip tion of 
ventilation p erformance, w ill ­  it is h op ed 
­  lead to more rob ust system designs th at 
are installed ap p rop riately and th at can b e 
op erated reliab ly to deliver good dw elling 
air quality.
!!"#$%&'()*$+,++-
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unYentilateG anG unoccupieG spaces such as unGer¾oor YoiGs, caYit\ Zalls anG GisuseG fireplaces 
0$+2$+6-,#*2+6;(4$'#+6;$#&5(74#8$*2$*$&#-"*6+2&$37$#6*'(#$+63*.#2$*68$8+2-"*,;#2$:7,$8#2+;6#8$
natural Yentilation, mechanical Yentilation or 09+5 applications� As the name suggests, the air 
Erick t\picall\ fits into one or tZo courses of Ericks, often ke\eG to ensure a roEust EonG Zith the 
ErickZork� Air Erick materials haYe eYolYeG from the traGitional terracotta �Zith its practicall\ 
limiteG GepenGaEle eTuiYalent ́ freeµ area� to cast iron, plastic, anG, most recentl\, poZGer�coateG 
steel �such as those shoZn in )igure ���

Although these ma\ Ee useG simpl\ as EackgrounG �or trickle� Yentilators, the steel ́ mechanical 
air Erickµ is GesigneG as a roEust, loZ pressure Grop Yentilation grille, so that it can connect sounGl\ 
Zith matcheG Gucting, as in the e[ample in )igure �, to proYiGe an air path for natural Yentilation or 
for an\ form of mechanical Yentilation, incluGing GucteG 09+5, central 0(9 anG purge s\stems�
As Zith an\ properl\ installeG air Erick, the\ Zill restrict the ingress of e[ternal insects anG 
animals anG proYiGe Zeather protection� 7o compl\ Zith (nglanG %uilGing 5egulations for fire 
safet\, appropriatel\ poZGer�coateG �fire�rateG to A��s�, G� ° non� or limiteG comEustiEilit\, 
little or no smoke, Zith no ¾aming Groplets�, non�comEustiEle �A�� steel constructions Zill meet 
reTuirement %� of A' 3art %< for e[ternal Zalls �anG A' 3art ���$:7,$&*3#,+*(2$*68$17,.&*62"+5=$
regarGless of Zhether the\ are emplo\eG in Zalls aEoYe or EeloZ ��m from grounG leYel� 6teel air 
Ericks are aYailaEle as single Ericks, Erick�anG�a�half anG GouEle Ericks, Zith a Yariet\ of Gepths to 
accommoGate a range of Zall thicknesses�

Air pressure Grops through the steel air Ericks are commensurate Zith metal louYres of 
similar Gimensions�
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1 .   W hich of these is m ost lik ely  to identify  a house as a ë less 

airtig ht dwelling í ?

A    A s­ built air permeability h igh er th an 3 m3 .m­ ².h ­ ¹ @  5 0 P a

B    D esign air permeability h igh er th an 3 m3 .m­ ².h ­ ¹ @  5 0 P a

C    D oes not employ M V H R

D    I nclud es passive stack ventilation

E     N aturally ventilated

2.   Approx im ately  what increase is there in the m inim um  

whole dwelling  ventilation rate in AD F1  com pared with 

the previous AD F?

A  3 0 %

B  4 0 %

C 5 0 %

D  6 0 %

E  7 0 %

3.   W hich other AD is m entioned as potentially  im pacting  the 

req uired purg e ventilation?

A  A D  7

B  A D  B

C   A D  F 2

D  A D  L

E  A D  O

4 .   In the fi re­ rating  desig nation,  which of these indicates 

ë non­ com b ustib leí ?

A    A 1

B    A 2

C   B 4

D  d 0

E    s1

5 .   W hich pub lication was noted as indicating  that the 

ventilation strateg y  appeared to m ak e little di!erence to 

the airtig htness of ex isting  hom es?

A  A D  F 1 2 0 2 1

B    H ome O mbud smaní s Report

C   T h e relationsh ip between airtigh tness and  ventilation in 

new U K  d wellings

D    V entilation and  ind oor air q uality in new h omes

E  V entilation in new h omes

M odule 1 9 3  
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P roducts of th e m onth
Rinnaií s Sensei N Series rang e:  providing  lim itless hot water with precise control

!
!""#!$%&'("%(!&)&'(*!(%&+(#,-*(%&#&*#".(&
/+&0/1(2%&1(%!."(1&,/&("%-*(&*(2!#32(&
4/,&5#,(*&1(2!6(*7&+/*&(6(*7&8/%%!32(&

%!,(&*(9-!*!".&2!0!,2(%%&4/,&5#,(*&5!,4&8*(:!%(&
,(08(*#,-*(&:/",*/2;

The Sensei N Series is the first continuous-
flow water heating unit in the UK that is 
0#"-+#:,-*(1&5!,4&%,#!"2(%%&%,((2&4(#,&
(<:4#".(*%=&54!:4&.*(#,27&(<,("1&,4(&5/*>!".&
2!+(&/+&#22&+/-*&0/1(2%&!"&,4(&*#".(;&

)&'(*!(%&4(#,(*%&/++(*&#&0/*(&:/08#:,&
#"1&("4#":(1&:/03-%,!/"&1(%!."&,4#,&#22/5%&
+/*&(#%7&!"%,#22#,!/"=&%-8(*!/*&/8(*#,!/"#2&
8(*+/*0#":(&#"1&4!.4&%(*6!:(#3!2!,7;&

?22&+/-*&0/1(2%&4#6(&#&:2#%%&?&5#,(*&
efficiency rating and a dispersion rate of at 
2(#%,&@@A&2!,*(%&8(*&4/-*&#,&AB/C;&

D,4(*&+(#,-*(%&!":2-1(&,-*3/&+#"%E&
built-in controllers on both internal and 
e[ternal models� an air inlet filter� frost 
8*/,(:,!/"&+/*&,(08(*#,-*(%&3(2/5&FB/CE&#&

#22/5!".&+/*&%/0(&/+&,4(&2#*.(%,&:#8#:!,7&/"&
,4(&0#*>(,;

All Rinnai N Series range models are low-
)D<&#"1&-%(&G!""#!$%&8#,(",(1&#16#":(1&
burner technology, with a 13-1 turn-down ratio 
,4#,&/++(*%&(<,*(0(27&9-!(,&/8(*#,!/";&H",(.*#2&
:/",*/2%&/"&,4(&-"!,%&("#32(&,4(&5#,(*&4(#,(*&
to achieve high efficiencies due to advanced 
3-*"(*&:/",*/2&#"1&4!.4&0/1-2#,!/"&*#".(%;&

I4(&#16#":(1&3-*"(*&:/",*/2%&5!,4&
,4(&'("%(!&)&'(*!(%&0/1(2%&("%-*(&,4#,&
#22&#882!#":(%&#*(&5(22&#4(#1&/+&,4(&)D<&
*(9-!*(0(",%&%(,&5!,4!"&J*K;&I4(&:-**(",&2(6(2&
of permissible N2[ set by ErP is 56mg/Kwh.  
The Sensei N Series range has been third-party 
tested at 28mg/Kwh, making them one of the 
.*(("(%,&5#,(*&4(#,!".&#882!#":(%&#6#!2#32(;

Rinnaiµs continuous-flow heater systems 
are proven to be more energy-efficient 
,4#"&:/"6(",!/"#2&%,/*#.(&%7%,(0%&#"1&#*(&
3(:/0!".&,4(&(<8(*,%$&8*(+(**(1&0(,4/1&/+&
hot-water provision. 

G!""#!&-"!,%&(#%!27&:#,(*&+/*&#"7&%!L(&
8*/M(:,% ,4#,&"((1&4!.4&6/2-0(%&/+&5#,(*&#,&
#"7&,!0(&/+&1#7;
■ Visit www. rinnaiuk . com

T he U K í s fi rst continu ou s­ fl ow  
w ater heating u nit that is also 
good for the environment

Rinnaií s H 3 rang e:  hy drog en,  hy b rid and heat pum ps with an ey e to the future

"
/,&5#,(*&%/2-,!/"%&8*/6!1(*&G!""#!&
4#%&M-%,&2#-":4(1&!,%&NO&*#".(&/+&
products, consisting of hydrogen-

*(#17&5#,(*&4(#,!".&%7%,(0%&!"&473*!1&6(*%!/"%&
#"1&#&:/08*(4("%!6(&%(2(:,!/"&/+&4(#,&8-08%&
specifically designed for commercial use. 
I4(&:/08#"7&5!22&#2%/&3(&2#-":4!".&(2(:,*!:#2&
+/*0#,%&+/*&(<!%,!".&8*/1-:,&*#".(%&,4*/-.4/-,&
,4(&"(<,&PF&0/",4%;

D6(*&,4(&:/0!".&7(#*=&G!""#!&5!22&8/%%(%%&
#&*#".(&/+&*(%!1(",!#2&#"1&:/00(*:!#2&
1(:#*3/"!%!".&,(:4"/2/.7&:#8#32(&/+&
+-":,!/"!".&,4*/-.4&"#,-*#2&.#%=&471*/.("&
32("1%=&473*!1&+/*0#,!/"&#"1&(2(:,*!:#2&
+/*0#,%;&I/&:/082(,(&G!""#!$%&NO&*#".(=&4(#,&
8-08%&5!22&3(&!",*/1-:(1&#%&#"&/8,!/"&+/*&
carbon neutral heating and hot-water delivery 
+/*&*(%!1(",!#2&#"1&!"1-%,*!#2&8*/8(*,!(%;&&&&

G!""#!&4#%&#&2#*.(&.2/3#2&:2!(",&3#%(&#"1&
#"&#""-#2&8*/1-:,!/"&*#,(&/+&0/*(&,4#"&,5/&
million units. All products meet or e[ceed UK 
legislation and certifications.

C4*!%&Q/..!"=&/8(*#,!/"%&1!*(:,/*&+/*&G!""#!=&
%#!1R&ST(&4#6(&#&.2/3#2&*(#:4=&/6(*&UAB&1(%!."&
(".!"((*%=&82-%&,(%,!".&+#:!2!,!(%&!"&V#8#"=&?0(*!:#&
#"1&?-%,*#2#%!#;&

ST(&4#6(&0/6(1&,4!%&9-!:>27&3(:#-%(&5(&
3(2!(6(&,4(&0#*>(,&!%&:4#".!".;&T(&4#6(&4-.(&
populations that want to fight the rate of 

:2!0#,(&:4#".(&3-,&,4(*(&!%&%,!22&,4(&"((1&+/*&
#%%(%%0(",&/+&,4(&,(:4"!:#2=&8*#:,!:#2&#"1&
economic feasibility of this in the UK. We 
#!0 ,/&:/",!"-(&5/*>!".&,/5#*1%&"(,&L(*/&
5!,4/-,&:/08*/0!%!".&8*/1-:,&9-#2!,7&/*&
:-%,/0(*&%#,!%+#:,!/";$

G!""#!&4#%&#2%/&:/00!%%!/"(1&#&
:/08*(4("%!6(&:/08#*#,!6(&*(8/*,&+/:-%!".&
/"&.#%&#"1&(2(:,*!:#2&#882!#":(%&-,!2!%!".&#&
6#*!(,7&/+&("(*.7&6(:,/*%&!"&3/,4&*(%!1(",!#2&#"1&
:/00(*:!#2&%:("#*!/%;&I4(&*(8/*,&!%&4(#1(1&37&
a prominent multi-national consultancy firm 
5!,4!"&,4(&3-!21!".&%(:,/*R&#&,(#0&/+&(08!*!:#227&
motivated, non-partisan academics who will 
supervise the final draft of Rinnaiµs energy 
efficiency review. An appliance analysis will 
:/":(",*#,(&/"&,4(&%(8#*#,(&2(6(2%&/+&("(*.7&
efficiency of individual products.

SI4(&:/"%-0(*&"((1%&,/&3(&.!6("&,4(&+#:,%&
,/&0#>(&#"&!"+/*0(1&1(:!%!/"=$&%#7%&Q/..!";&
ST(&4#6(&8/%!,!/"(1&/-*%(26(%&#%&#&:/08#"7&
,4#,&/++(*%&,4(&4!.4(%,&9-#2!,7&8*/1-:,%&#"1&
(<:(22(",&%(*6!:(;&

ST(&4#6(&#&*(%8/"%!3!2!,7&,/&1/&,4(&#3%/2-,(&
3(%,&5(&:#"&+/*&/-*&:-%,/0(*%=&#"1&,4#,&
!":2-1(%&#",!:!8#,!".&,4(&+-,-*(;$
■ Visit www. rinnaiuk . com

N ew  produ cts inclu de sy stems 
for carb on neu tral heating for 
residential and commercial u se

built-in flue damper� and a maintenance monitor 
+/*&(".!"((*%;

I4(&:#%:#1(&:#32(&#%%(0327&#22/5%&-8&,/&FW&
5#,(*&4(#,(*%&,/&3(&:/""(:,(1&#"1&+-":,!/"&#%&
/"(&,/,#2&#"1&:/082(,(&%7%,(0;&?"7&"-03(*&/+&)&
'(*!(%&5#,(*&4(#,(*%&:#"&3(&0#"!+/21(1&,/.(,4(*=&
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The R ock wool H V A C S y stems G u ide  

!"#$%&'()&&*$+,-.$/012#31$4567#$896:;1$2&;#2"#9$<**$2"#$(#0$6:=&93<26&:$<:7$9#1&59'#1$:##7#7$

2&$1>#'6=0$#==#'26?#$+,-.$6:15*<26&:$=&9$#<'"$<:7$#?#90$<>>*6'<26&:@$6:'*576:;A$>9&75'2$>#9=&93<:'#$

information for thermal, fire resilient and acoustic applications� installation guidance and specification 
clause advice� details of technical resources that you can access through Rockwool� advice for 
developing your professional knowledge through Rockwoolµs targeted CPDs� and routes to compliance 
=&9$7#?&*?#7$856*76:;$9#;5*<26&:1$<'9&11$2"#$BCD

■ D ownload y ou r f ree copy  at rock wool. com/ u k / hv acb ook  
  P anasonic lau nches domestic 

aircon q u ick  selector

E<:<1&:6'$+#<26:;$F$.&&*6:;$/&*526&:1$"<1$

9#'#:2*0$*<5:'"#7$621$:#)$G&3#126'$-69.&:$

H56'($/#*#'2&9$&:*6:#$2&&*@$)"6'"$"<1$8##:$

'9#<2#7$2&$"#*>$'512&3#91$'"&&1#$2"#$96;"2$

E<:<1&:6'$"#<26:;$&9$'&&*6:;$5:62$=9&3$621$

G&3#126'$/6:;*#$/>*62$<:7$I5*26$/>*62$9<:;#D$

!"#$2&&*$1"&)1$2"#$51#9$2"#$3&12$

<>>9&>96<2# E<:<1&:6'$1&*526&:1$2&$1562$

#<'" 9&&3@$2"#:$1#*#'21$2"#$67#<*$&527&&9$

3&7#* 2&$;&$<*&:;167#$2"#$6:7&&9$5:621$=&9$<$

=5**J1#9?6'#$1&*526&:D$/#9?6'#$61$<?<6*<8*#$&:$

"<:7 2&$<:1)#9$<:0$K5#126&:1D

■  V isit www. aircon. panasonic. eu / G B _ en

G ilb erts helps protect E lliotts Y ard towers f rom fi re  
!"#$L**6&221$M<97$162#$6:$.&?#:290@$:<3#7$<=2#9$2"#$

"612&96'$<52&3&26?#$8516:#11$&:'#$8<1#7$2"#9#@$"<1$

been transformed into a high-rise, high-specification 
*6?6:;$1><'#$#K56>>#7$)62"$2"#$*<2#12$856*76:;$

1#9?6'#1$2#'":&*&;0D$!"61$6:'*57#1$<$"6;"JK5<*620$

13&(#$#?<'5<26&:$1012#3$7#16;:#7$80$<69$3&?#3#:2$

1>#'6<*612$46*8#921$N*<'(>&&*D

!"#$>9&O#'2P1$IFL$'&:29<'2&9@$LQ'#*16&9$/#9?6'#1$

R%#167#:26<*S@$'&336116&:#7$13&(#$'&:29&*$1>#'6<*612$

N<6'#69@$)"6'"$9#'&33#:7#7$2"#$6:12<**<26&:$&=$<$

*ilberts Series 60 smoke damper into the fire shafts 
on each floor. *ilbertsµ Series 60 delivers up to two 
hours of fire integrity, combining a low leakage rate 
<:7$"6;"$=9##$<9#<$2&$7#*6?#9$"6;"$13&(#$#?<'5<26&:$

rates. Powered motors open the damper on the fire 
floor for smoke evacuation while all other dampers 
'*&1#$2&$>9&2#'2$2"#$9#12$&=$2"#$856*76:;D$

N<6'#69$769#'2&9$-:70$N<(#9$1<67A$T!"#$;9#<2$7#16;:$

and quality of manufacture in *ilberts Series 60m smoke dampers makes fitting them a breeze� the 
depth of detail in their design and testing gives us the confidence to specify them.µ
■ Call 0 1 2 5 3  7 6 6 9 1 1  or email inf o@ gilb ertsb lack pool. com 

  M odu therm lau nches 
heat­ pu mp­ ready  H I U  

I&752"#93$"<1$*<5:'"#7$2"#$I!-$EUB/@$<$

"6;"J>#9=&93<:'#$"#<2$6:2#9=<'#$5:62$R+VBS$2"<2$

has been specifically designed for use in fourth-
;#:#9<26&:$*&)J2#3>#9<259#$"#<2$:#2)&9(1$2"<2$

51#$"#<2$>53>1$&9$8&6*#91D$!"#$>9&75'2$*<5:'"$

=&**&)1$<$><92:#91"6>$<;9##3#:2$)62"$"#<2$>53>$

3<:5=<'259#9$<*>"<$6::&2#'D$

!"#$I!-$EUB/$61$<:$6:769#'2$+VB$=#<2596:;$2)&$

"6;"J>#9=&93<:'#$/WLE$U-/$"#<2$#Q'"<:;#91@$

&==#96:;$7&3#126'$"&2$)<2#9$5>$2&$XY(W$<:7$

"#<26:;$5>$2&$Z[(W$)"6*#$#:1596:;$9#259:$

2#3>#9<259#1$7&$:&2$#Q'##7$\Y&.D$

■ V isit www. modu therm. co. u k

  E nsu ring f resh water k eeps 
fl owing in healthcare premises
-9#$0&5$2"#$>#91&:$9#1>&:168*#$=&9$#:1596:;$

2"<2$"#<*2"'<9#$>9#361#1$'&3>*0$)62"$)<2#9$

9#;5*<26&:1]

-K5<2#'"$E9#113<6:$I&:&3<26'$I.Y$+#<*2"$

61$<$1>#'6<*$W%-/$.<2#;&90$Y$8&&12#9$1#2$)62"$

a flow-through vessel. It contains no EPDM 
9588#9 2&$3##2$2"#$+!I[^J[Z$;&?#9:3#:2$

;567<:'#$=&9$15>>*06:;$1<=#$)<2#9$6:$"#<*2"'<9#$

>9#361#1$<:7$159;#96#1D$

■ E mail sales@ aq pm. co. u k  or v isit 
www. aq u atechpressmain. co. u k  
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  Top m ark s for e!ciency  

!"##$%&'($)*&(+),-+../0)1"#.20)345)%$-$2#/6)

%$7"&/#)48#$%)%$-$&9&2()8"2'&2()8%.:)#+$)

;$<4%#:$2#)8.%)='"-4#&.2>)

?5)<4%#).8)#+$)<%.@$-#0)7"&/'&2()5$%9&-$5)

-.25"/#42-6)*.4%$)1$4)-+.5$)ABC1DE)/&(+#&2()

8.%)4//)4%$45).8)#+$)5&#$)45)&#5)+&(+)/$9$/).8)

efficiency would help to reduce the schoolµs 
-4%7.2)8..#<%&2#>)

D5&2()1=;)#$-+2./.(60)'46/&(+#F/&2G$')

-.2#%./5)42')#+$)1&9$1&2G)&2#$(%4#$')5:4%#)

/&(+#&2():424($:$2#)565#$:0)ABC1DE)345)

47/$)#.)7%&2()$2$%(6)-.25":<#&.2)'.32)#.)

42)475./"#$):&2&:":0)%$5"/#&2()&2)#+$)5&#$)

achieving a BREEAM ́ 9ery *oodµ rating for 
energy efficiency.
■ Visit www. trilux . com
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  Condair helps H arrierí s 
print run sm oothly
Digital printing firm Harrier *roup has 
&29$5#$')&2)8."%)H.2'4&%)B,)%$5#&9$)5#$4:)

humidifiers to maintain the perfect 
<%.'"-#&.2)$29&%.2:$2#)&2)4)2$3)<%&2#)%..:)

&2)I$3#.2)?77.#0);$9.2>

The Condair RS humidifiers, specified 
76)-.2#%4-#.%)J%.#+3$//)C%9&2$0):.2&#.%)#+$)

roomµs humidity level and provide steam 
'&%$-#/6)#.)#+$)4#:.5<+$%$)3+$2$9$%)

2$$'$'>)*49&2():"/#&</$)"2&#5)&25#4//$')&2)

#+$)/4%($)<%&2#)%..:)$25"%$5)9$%6)4--"%4#$)

+":&'&#6)-.2#%./>)A+$)4--"%4#$)+":&'&#6)

-.2#%./):4&2#4&25)#+$)&2#$(%&#6).8)#+$)

<4<$% 7$&2()"5$'>)

■ Visit www. condair. co. uk

  First Scottish nursery  to adopt 
Passivhaus principles

A+.%2)1&(+#&2(0)4)5"75&'&4%6).8)#+$)?"5#%&42F

.32$')K":#.7$/)L%."<0)+45)$M"&<<$')#+$)

2$3)2"%5$%6)4##4-+$')#.)J/4-G%&'($)!%&:4%6)

,-+../)&2)N$5#)1.#+&420),-.#/42'0)3&#+)4)

bespoke collection of its energy-efficient LED 
luminaires. This is the first nursery in Scotland 
#.)7$)7"&/#)"5&2()!455&9+4"5)<%&2-&</$5O)

7"&/'&2(5)'$5&(2$')#.)"5$)9&%#"4//6)2.)$2$%(6)

8.%)+$4#&2().%)-../&2(>

?)%42($).8)#+$)A+.%2)/":&24&%$5)345)

-+.5$20)8%.:)#+$)-.2#&2"."5)5"5<$2'$')CP)

N49$5)&2)#+$):4&2)2"%5$%6)5<4-$)#.)#+$)A+.%2)

=M"4/&2$)565#$:)&2)#+$)/.776>

■ Visit www. thornlig hting . co. uk

Nittan launches visual alarm  b ase for photoelectric sm ok e detector 

*lobal fire detection manufacturer Nittan 
="%.<$)+45)@"5#)/4"2-+$')#+$)2$3)

=QF!R,Q?;)Q&5"4/)?/4%:)J45$0)#+$)/4#$5#)

4''&#&.2)#.)&#5)%42($).8)424/.("$)4''%$5547/$)

fire-detection products.
A+$))=QF!R,Q?;)&5)4)A6<$)?)

C2'..%)J$4-.2)J45$)Q?;0)8$4#"%&2()ST)

+&(+F<.3$%3+&#$)1=;5)#+4#)4//):$$#)

#+$)=IUVFTW)H4#$(.%6)H)XH$&/&2(Y)

certification requirements. 
It was designed for use with Nittanµs E9-

!R,)5:.G$)'$#$-#.%0)3+&-+)+45)42)4'942-$')

5:.G$)5$25&2()-+4:7$%)'$5&(2$')8.%)

:4Z&:":)$88$-#&9$2$55>

■ Call 0 1 4 8 3 7 6 9  5 5 5 ,  
em ail sales@ nittan. co. uk  
or visit www. nittan. co. uk
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Air Handling

Energy E!  ciency

Fire Protection

Certificate Number MCS 1201 
Heat Pumps

Ground Source Heat Pump 
Installations

Meeting Renewables Targets

Tel: 02392 450889
Fax: 02392 471319

www.groenholland.co.uk

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 �

!"  •  #!$%&#  •  '())*#+#,-.  •  ,-(,  •  !-,  

!"#$%&&'()*%#"(%+ ,-./'./0-01-23'456178.9'0:01/;0'<./'
;<25,<615./4='-201<>>/4'<24'6/.1-,-/4'?:'85.'@<.12/.0'78.>47-4/A'

!)B#%'<CC.8D/4'82>-2/'!@E'0/;-2<.'<24'/FC/.1'C.8G/61'<4D-6/'-0'
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+
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Aliax is UK  launches active 
drainag e ventilation CPD  
!"#$%#&'()'*$&'"$+,-*./'$',.0'-1,2#,+#,3'
4516.&&#1,$"'/.7."148.,2'9:;<='-1+5&.'61-+&#,3'
1,'$-2#7.'/5$#,$3.'7.,2#"$2#1,'9!<>=?'$'8.$,&'16'
8$,$3#,3'$#5'45.&&+5.'0#2*#,'$'@+#"/#,3A&'0$&2.'
/5$#,$3.'&B&2.8'2*$2'."#8#,$2.&'2*.',../'615'5116'
4.,.25$2#1,&'$,/'&.-1,/$5B'7.,2#,3C'
D+""B'@$-E./'@B':FGHI?'2*.':;<'/#&-+&&.&'2*.'

2B4.&'16'&B&2.8&'+&./'21'8$,$3.'0$2.5'$,/'$#5J'0$B&'
21'8$,$3.'25$4'&.$"&'$,/'2*.'.66.-2'16'"1&&J'$,/'2*.'
benefits of Active Drainage 9entilation. 
■ Visit www. aliax is. co. uk

New hot water catering  
pum p solution  
K*.'<5$#,L#,15':'9:18@#'M7.,'
Pump) has been specifically built 
615':18@#'M7.,'*12'0$&2.0$2.5'
-".$,#,3'-B-".'/#&-*$53.&C

This system is fitted with a Jung Pumpen submersible pump featuring a mechanical shaft seal for 
motor protection and a rigid e[ternal float arm with low-level float that facilitates an inlet height of just 
NO88C'F2'#&'-$4$@".'16'*$,/"#,3'+4'21'PO88'&162'&1"#/&C'D15'4+84#,3'.Q+#48.,2'.,Q+#5#.&'4".$&.'-$""'2*.'
dedicated Jung Pumpen team at Pump Technology. 
■ Call 0 1 1 8  9 8 21  5 5 5  or  visit www. pum ptechnolog y . co. uk  or www. j ung ­ pum ps. co. uk

  Celeb rating  30  y ears 
in air conditioning

K*#&'81,2*?';$,$&1,#-'R.$2#,3'S':11"#,3A&'&.,#15'&$".&'
8$,$3.5'T$-*."'U$".&'0#""'@.'-.".@5$2#,3'*.5'VO2*'
$,,#7.5&$5B'0#2*'2*.'@+&#,.&&C'U$".&'0$&'15#3#,$""B'
.84"1B./'#,'PWWX'@B'61+,/.5&'16'!L;'9,10';$,$&1,#-'
R.$2#,3'S':11"#,3=C

Jose Alves, UK country manager for Panasonic 
R.$2#,3'S':11"#,3?'&$#/Y'ZT$-*."'#&'*#3*"B'5.3$5/./'$,/'
5.&4.-2./'2*51+3*1+2'2*.'#,/+&25BC'R.5'4$&&#1,'$,/'
/5#7.?'-1+4"./'0#2*'*.5'0.$"2*'16'E,10"./3.?'.%4.5#.,-.'
$,/'.%-.42#1,$"'-+&218.5'&.57#-.'#&'$/8#5$@".C'H*.'#&'$'
5.$"'$&&.2'21'2*.'2.$8CA
■ Visit www. aircon. panasonic. eu/ G B_ en/
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R uth  K elly W ask ett h as sp ent th e p ast year as P resident of th e S ociety of 
L igh t and L igh ting ( S L L )  engaging w ith  ligh ters all over th e w orld in a b id 
to increase th e diversity of th e S ocietyí s memb ersh ip .  

D esp ite w omen rep resenting h alf of th ose w ork ing in ligh ting, th ey 
only mak e up  2 5 %  of th e S L L  memb ersh ip , so W ask ett h as b een k een to p romote 
th e inclusive nature of th e S ociety to as w ide an audience as p ossib le.

W ith  a b ack ground in dayligh ting, W ask ett h as b een draw ing attention to th e 
imp ortance of natural dayligh t in h ealth y ligh ting designs.  S h e h as also b een 
h igh ligh ting guidance from S L L  th at encourages th e reuse of ligh ting equip ment.  

!"#$%"#&%'(()%$"(%*#+)%,-./&%-,%0-/1%21(&+3().04%
T h ere h ave b een tw o main focuses:  One is communicating th e imp ortance of ligh t 
in h uman h ealth  to th e w ider w orld, and th e oth er is ab out th e mak e­ up  of S L L  
memb ersh ip .  On th e first p oint, I  w ant S L L  to tak e its p lace as an indep endent and 
reliab le source of information in w h at can b e a sea of misinformation ab out h ow  to 
mak e h ealth y ch oices w ith  ligh t.  

T h e second p oint arises from th e fact th at S L L  memb ersh ip  is overw h elmingly 
male, b ut ligh ting as an industry h as an almost 5 0 / 5 0  gender sp lit;  so w h y is th at?  I  
w ant our memb ersh ip  to reflect th e sector and b e more diverse as a result.

!"#$%5(1(%0-/%#'6(%$-%#."+(7(%3/1+)8%$"(%2#)3(*+.4%
B eing online h as actually turned out to b e a real b enefit for us b ecause w e h ave 
b een ab le to connect w ith  p eop le all over th e country and, indeed, th e glob e.  
W eí ve delivered an unp aralleled p rogramme of online content, and I í m p roud 
of th e diversity of th at content, too;  ranging from tech nical to insp irational.  

L ast autumn I  took  p art in my first in­ p erson event since th e start of 
th e p andemic ñ  a p anel discussion ab out gender equality in ligh ting at th e 
D arcroom p op ­ up  at L ondon D esign W eek .  I t w as a great discussion and it w as 
also a really nice ex amp le of th e k ind of audiences th at w e are actively trying to 
connect w ith  ñ  I  w ant p eop le to k now  th at S L L  isní t just for p eop le w h oí ve come 
to ligh ting th rough  engineering, w h ich  is often th e p ercep tion b ecause of our 
association w ith  CI B S E .

!"0%+&%3#06+8"$+)8%
&-%+*2-1$#)$%#$%9::4
D ayligh t is th e ultimate ligh t source and it is 
an essential p art of sustainab le and h ealth y 
b uildings.  S o far, at least, it h asní t b een 
commodified in th e same w ay th at artificial 
ligh t can b e.

T h atí s w h y th ere needs to b e a voice for 
dayligh t, and th e imp artiality of S L L  mak es 
it an ideal advocate for h ealth y ligh t in all its 
forms.  W e h ave th e ab ility to k eep  dayligh t  
h igh  on th e agenda.

;-5%3-%0-/%8($%$"(%'#6#).(%1+8"$%
beWZeen arWifi cial anG naWXral liJKW"
W e need to b ear in mind th e 2 4 ­ h our life of a 
b uilding or sp ace.  D uring dayligh t h ours, th e 
p redominant ligh t source sh ould b e natural.  

A rtificial ligh t is th ere to b alance th e 
b righ tness in deep er areas, accentuate 
arch itectural features and p rovide 
sup p lementary ligh t w h en dayligh t is not 
sufficient.  B ut w e seem to forget th is w h en 
w e ap p roach  ligh ting design, focusing only 
on w h at h ap p ens w h en ití s dark  outside.  

I tí s an ex citing time, b ecause w e h ave a 
p erfect storm w ith  th e new  version of B S  E N  
1 2 4 6 4  p ush ing for h igh er illuminance levels 
and, at th e same time, th e drive to net z ero 
carb on and th e need to reduce ligh ting energy.  

D ayligh t is k ey to th is, of course!

;-5%.#)%$"(%6+8"$+)8%+)3/&$10%
$#<(%#%*-1(%.+1./6#1%#221-#."4
T h is is a h uge conversation righ t now .  M any 
of us are ex p loring new  w ays to th ink  ab out 
w h at w e sp ecify, if w eí re sp ecifiers, and w h at 
w e p roduce, if w eí re p roducers of p roducts.  

T h ere are many questions, including:  w h at 
are th e p roducts made from, w h ere do th eir 
comp onents come from and h ow  easy or 
difficult is it to up date/ up grade/ rep air th em 
w h en needed?  

L ast year w e p ub lish ed !"##$%&'()*+,-%)%
.+'./0)'%(.1,123%+,%*4(%0+-4*+,-%+,5/6*'3.  T h is 
is a h ugely imp ortant document and h as 
given p eop le a roadmap  to b egin th e journey 
tow ards circularity.  

T h en just earlier th is month  ( M arch )  w e 
launch ed th e CE A M  quality sch eme jointly 
w ith  th e L igh ting I ndustry A ssociation 
( L I A ) , giving manufacturers th e op p ortunity 
to h ave th eir p roducts indep endently 
accredited using th e CE A M  system given in 
T M 6 6 .  T h is is a great step  forw ard in h elp ing 
th e industry emb race circular p rincip les.  S ee 
th e launch  at !"#$%&'()*+,--.//

Q & A

L igh ting th e w ay
012,345"167484,3135579:7;34%#;&7%"6;#"16741<7
4##,42#"167=9,3789=317#97#;37.92"3#&79:7/"6;#741<7
/"6;#"167;4>37!3317!"#$%&'(()*+,-'##%./0123%
4255657+,"=379!?32#">357"17;3,7&34,7457.//7@,35"<31#7

=/$"%>(660%!#&<($$

?((.1-,$%?/+63+)8@%A)+7(1&+$0%-,%
BC,-13%D(2#1$*()$%-,%E"0&+.&
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()*/(*1#+$9:$;12/+4*($<2=)(-$+3(,2((#($'"#$
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governmentµs ambition of signifi cantly growing 
"#&'$/#'6*17($3/$'"#$>?@
A%%$!"#$%&'()*+,-$)*+,&('($&1#$&5&3%&9%#$*/$

'"#$BCDEF$E*2/+,%*2+$G$&'$!"#$%&'"#%(&")*
+#,'%-./01"0)22GA))%#$<*+,&('($&/+$E)*'34:@

CIBSE JOURNAL P O D C A S T SN ATIO N AL E VE N TS  
AN D  CO N FE R E N CE S
CIBSE Technical 
Sy m posium
-34--25.0,'627"$%"$2
!"#$%&'()$!#*"+,*-.$
(/0123,40$5,..$6",3$/#-7$8#$
"#.9$-6$:2+92+$(246"$'-+;$
<+,=#73,6/>$!"#$6"#0#$?27$@A@@
,3$BC#.,=#7,+D$-$3-?#E$"#-.6"/$-+9$
3436-,+-8.#$84,.6$#+=,72+0#+6$F$
'4,.9,+D3$6"-6$1#7?270GE$-+9$5,..$
?#-647#$-$0,H 2?$1##7I7#=,#5#9$
17#3#+6-6,2+3$-+9$1236#73>$

!21,*3$2+$6",3$/#-7G3$-D#+9-
5,..$,+*.49#J$9#=#.210#+6$2?$
K#72$*-782+$84,.9,+D$36-+9-793L$
#0829,#9 -+9$21#7-6,2+-.$
*-782+L$-+9$6"#$*"-..#+D#$2?$
7#?478,3",+D$84,.9,+D3>$
888(&,+!/("09*
:/&;$,&<'!=)."!,#)2

CIBSE AG M
>2?<=
$M2..25#9$8/$,+*20,+D$17#3,9#+6$
N#=,+$O,6*"#..G3$$-997#33>$!",3$
5,..$8#$74+$-3$-$"/87,9$#=#+6
888(&,+!/("09*<9)2

CIBS E  R E GIO N S  AN D  
GR O UP E VE N TS
%"#*;$6"#$5#83,6#$?27$
41I62I9-6#$,+?270-6,2+$2+$
7#D,2+3$-+9$D72413$0##6,+D3E$
5#8,+-73$-+9$129*-363$=,3,6
888(&,+!/("09*/@/$:!

CIBSE Online m em b ership 
application work shop
3A25.0,'
!"#3#$8,6#3,K#$3#33,2+3$-7#$

9#3,D+#9$62$"#.1$/24$17#1-7#$
62$-11./$?27$P%&'()$27$
O%&'()E$5,6"$D4,9-+*#$?720$
%&'()$,+6#7=,#5#73$2=#7$?247$
.,=#$3#33,2+3>$

SoPH E web inar:  W ater 
pressure control in 
tall b uilding s
-B25.0,'
Q7#3#+6-6,2+$8/$P+97#5$
(62;#3IR28#763E$?720$R#3,9#2E$
9,3*433,+D$"25$8#36$62$
-*",#=# 3-?#$17#3347#$*2+672.$
,+$6-..$84,.9,+D3E$5"#7#$82236#7$
5-6#7$17#3347#3$*-+$7#-*"$=#7/$
",D"$.#=#.3>$

LIVE  O N LIN E  
TR AIN IN G CO UR S E S
%&'()$67-,+,+D$*2473#3$"-=#$
8##+$7#?270-66#9$62$527;$2+.,+#E$
5,6"$-$.,=#$67-,+#7E$0#-+,+D$/24$
*-+$#H1#*6$6"#$3-0#$,+6#7-*6,2+$
-+9$1-76,*,1-6,2+$-3$/24$524.9$
,+$-$*.-337220$3#66,+D>
C.&"),$92&"#0!/!D

Low carb on consultant 
desig n 
>4B25.0,'

Standb y  diesel g enerator
E25.0,'

Building  services 
ex plained
3-43A25.0,'

Ab ove­ g round b uilding  
drainag e
3F25.0,'

H eat Network s Code of 
Practice ( CP1 )
3G25.0,'

The im portance of 
energ y ­ e!  cient 
b uilding s
3G25.0,'

Energ y  strateg y  reports
-H25.0,'

Below­ g round b uilding  
drainag e
-E25.0,'

Low carb on consultant 
b uilding  operations
-E4-G25.0,'

Fire safety  Building  
Reg ulations:  Part B
-B25.0,'

Overview of IET wiring  
reg ulations
-I25.0,'

Energ y  e!  ciency ­ related 
Building  Reg ulations:  
Part L
-I25.0,'

Earthing  and b onding
332?<=

Energ y  e!  ciency ­ related 
Building  Reg ulations:  
Part L
332?<=

ISO 5 0 0 0 1 : 20 1 8  Energ y  
m anag em ent sy stem
3B2?<=

Electrical services 
ex plained
3B43G2?<=

Air conditioning  
inspection for b uilding s 
3I2?<=

Energ y  e!  ciency ­ related 
Building  Reg ulations:  
Part L
3I2?<=

Low  carb on  consultant 
desig n
-A4-E2?<=

Mechanical services 
ex plained
-A4-E2?<=

M27$9#6-,.3$-+9$6"#$?4..$
172D7-00#$=,3,6
888(&,+!/("09*:0<,$,$9

O N LIN E  LE AR N IN G
%&'()$"-3$-$1276?2.,2$2?$
2+.,+#$.#-7+,+D$*2473#3E$
5",*"$*2+6-,+ ,+6#7-*6,=#$
*2+6#+6$5,6" S4,KK#3$-+9$
-99,6,2+-. 7#3247*#3$62$3411276$
/247$.#-7+,+D>$
888(&,+!/("09*:0<,$,$92

7 0    April 2022   www.cibsejournal.com 

E V E N T S

M em b ersh ip  w eb inars

J"021#0:;/02%/:<,'!2<$%2:"20/9,!:/0D!!!"#$%&'"()*+!'%$,-)&

BCDEF$H#=9#1("3)$"*('($
41##$'6*I)&1'$6#93/&1$
(#13#($'*$(2))*1'$=#=9#1($
63'"$&))%3,&'3*/($4*1$'"#$
A((*,3&'#$&/+$H#=9#1$
01&+#($&/+$1#03('1&'3*/$
63'"$'"#$F/03/##13/0$
B*2/,3%$&'$C/,*1)*1&'#+$
F/03/##1$&/+$B"&1'#1#+$
F/03/##1$%#5#%@$
!*$1#03('#1$4*1$'"3($&/+$

4*1$&%%$*'"#1$=#=9#1("3)$
6#93/&1(J$888(&,+!/("09*
8/+,$<0!

./#(0$,*1!'%$,-)&21
�113H2<$%23B2?<=62<$%2

3A2K#$/

CIBSE Apr 22 pp70 Events.indd   70 25/03/2022   13:01



www.cibsejournal.com  April 2022   71

DELIVERING A SAFE,  
HEALTHY AND SUSTAINABLE 
BUILT ENVIRONMENT
21-22 APRIL 2022
LONDON SOUTH BANK UNIVERSITY

cibse.org/symposium

>  Download the  
programme at

HOSTED BY SILVER SPONSORS DRINKS & BUFFET 
SPONSOR

GOLD SPONSORS SUPPORTED BY

#CIBSEsymposium 

Members  
of CIBSE 
receive  
£65 off

Network with over  
250 professionals

Hear from over 70 speakers

21 sessions across the two days
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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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