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BIM Revit Packages 
Build better and faster 
with a helping hand 
from Wavin

Get your hands on BIM made better
bim.wavin.co.uk

Intelligent assistance can double 
productivity on-screen and on-site
The unique intelligent design assistance in Wavin’s 
BIM Revit packages can slash project delivery time 
and costs through more accurate, faster and easier 
pipe modelling.

The result is ‘as-built’ designs that reduce risk, 
eliminate waste and enhance productivity at every 
stage of a project.
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E mbodied engineers
The C IBSE Technical Symposium made a welcome 
return to the lecture halls of L ondon South Bank 
U niversity. The symposium, which was last held at 
L SBU  in 20 1 8, spent two years as an online only event, 
but with C ovid restrictions now fully lifted, delegates 
were once again able to meet face to face.

M any in the audience were in familiar surroundings;  
according to U niversity P rovost P rofessor Taraneh 
D ean, an astonishing 60 %  of building services 
practitioners were educated at L SBU .

C ovid 1 9 maybe on the wane in the U K , but ití s 
still causing maj or disruption to hospitals and public 
services and ití s important that we do not forget the 

lessons learned from fighting the disease over the past two  years. 
There were a number of papers on C ovid at the symposium, including a study that 

monitored C O 2 at public events last summer. U C L  associate professor L iora M alki
Epshtein explained how sensors were placed in a wide range of venues, including a 
L iverpool nightclub and Wembley Stadium, to monitor air quality. For the maj ority 
of ventilated spaces, the C O 2 concentration was relatively low ñ  below 1 ,0 0 0 ppm. 
However, spikes occurred in areas without ventilation where large numbers of 
people gathered for short periods, such as stadium corridors and stairways, and also 
in music venues, where a mass of people had surged to the front of the stage.

The topic of embodied carbon was the subj ect of a keynote speech by IStructEí s 
Will Arnold. He explained how the ratio of carbon emissions apportioned to 
embodied energy was continuing to rise as buildingsí  operational carbon declined 
under more stringent energy use regulations. 

Arnold said that, by 20 30 , the embodied energy of an modern building will make 
up 7 2%  of the total energy emissions and that many low carbon buildings built today 
would have similar ratios of embodied to operational carbon. 

To help calculate the embodied energy in HV AC  materials, firms are increasingly 
sharing productsí  whole life carbon in Environmental P erformance D eclarations. 

These are invaluable but do not cover all components. C IBSEí s TM 65 seeks to 
rectify this by providing a calculation that engineers can use to estimate carbon. In a 
paper presented at the symposium, Hoare L eaí s Will Belfield used the methodology 
to calculate the whole life carbon of cooling and heating systems, and compared a 
V R F system, an air source heat pump and hybrid V R F. 

The results appear in our article on page 64 , and demonstrate how engineers can 
build on one piece of research to help others make optimal decisions about net z ero 
building design.
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Lighting for Office?
Enhance wellbeing and sustainability within the office 
whilst increasing creativity
and productivity…

… with Tamlite Lighting.
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C oal mine decision 
due in J uly
M i c h a e l  Go v e  i s  s e t  t o  m a k e  a  
d e c i s i o n  b y  7  J u l y  o n  c o n t r o v e r s i a l  
p l a n s  f o r  t h e  UK í s  fi r s t  n e w  d e e p  
c o a l  m i n e  i n  d e c a d e s ,  t h e  p r o j e c t í s  
d e v e l o p e r ,  W e s t  Cu m b r i a  M i n i n g ,  
h a s  s a i d .  Th e  Pl a n n i n g  In s p e c t o r a t e  
h a s  s u b m i t t e d  i t s  r e p o r t  t o  t h e  
Se c r e t a r y  o f  St a t e  f o r  Le v e l l i n g  Up  
o n  t h e  a p p l i c a t i o n  f o r  t h e  m i n e ,  
o ! t h e  c o a s t  o f  W h i t e h a v e n  i n  
W e s t  Cu m b r i a .  

Th e  c o m p a n y  h a s  s a i d  t h e  m i n e  
w o u l d  s u p p l y  m e t a l l u r g i c a l  c o a l  f o r  
s t e e l  m a k i n g  r a t h e r  t h a n  b e  b u r n t  
f o r  e n e r g y .  Th e  i n s p e c t o r a t e  h a s  
b e e n  h a n d l i n g  t h e  a p p l i c a t i o n  a f t e r  
i t  w a s  c a l l e d  i n  l a s t  y e a r .  

I neos o!ers to build 
shale gas pilot 
In e o s  h a s  w r i t t e n  t o  t h e  
g o v e r n m e n t  o !e r i n g  t o  d e v e l o p  
a  f u l l y  f u n c t i o n i n g  s h a l e  g a s  
e x t r a c t i o n  t e s t  s i t e  t o  d e m o n s t r a t e  
t h a t  t h e  t e c h n o l o g y  c a n  b e  
d e p l o y e d  s a f e l y  i n  t h e  UK .

Ag a i n s t  t h e  b a c k d r o p  o f  
s p i r a l l i n g  w o r l d w i d e  g a s  p r i c e s  
f o l l o w i n g  Ru s s i a í s  i n v a s i o n  o f  
Uk r a i n e ,  f o u n d e r  a n d  c h a i r m a n  o f  
t h e  e n e r g y  a n d  c h e m i c a l s  g i a n t ,  
Si r  J i m  Ra t c l i !e ,  s a i d  e x p l o i t i n g  
t h e  UK í s  d o m e s t i c  r e s e r v e s  o f  s h a l e  
g a s  w o u l d  c u t  t h e  c o u n t r y í s  g a s  
c o s t s  a n d  e n s u r e  i t s  ë l o n g  t e r m  
e n e r g y  i n d e p e n d e n c e í .

In e o s  s a i d  r e n e w a b l e  e n e r g y  
w a s  n o t  y e t  m a t u r e  e n o u g h  t o  m e e t  
t h e  UK í s  e n e r g y  n e e d s  a n d  t h a t  g a s  
w o u l d  b e  n e e d e d  f o r  t h r e e  d e c a d e s  
a s  t h e  c o u n t r y  m o v e s  a w a y  f r o m  
b u r n i n g  f o s s i l  f u e l s .

B oiler U pgrade 
S cheme opens
Th e  g o v e r n m e n t í s  Bo i l e r  Up g r a d e  
Sc h e m e  w e n t  l i v e  a t  t h e  b e g i n n i n g  
o f  Ap r i l .  Un d e r  t h e  £ 4 5 0 m  
i n i t i a t i v e ,  g r a n t s  o f  u p  t o  £ 5 , 0 0 0  
w i l l  b e  a v a i l a b l e  t o  h o m e s  a n d  
s o m e  n o n  d o m e s t i c  b u i l d i n g s  
s w i t c h i n g  f r o m  g a s  h e a t i n g  t o  a n  
e l e c t r i c  h e a t  p u m p  ñ  o r ,  i n  ë l i m i t e d  
c i r c u m s t a n c e s í ,  a  b i o m a s s  b o i l e r .

Th e  s c h e m e ,  w h i c h  i s  o p e n  t o  
p r o p e r t i e s  l o c a t e d  i n  En g l a n d  
a n d  W a l e s ,  w i l l  a c c e p t  g r a n t  
a p p l i c a t i o n s  f r o m  2 3  M a y ,  a n d  i s  
e x p e c t e d  t o  r u n  f o r  t h r e e  y e a r s .

!"#$%!&'

P ickles denies deregulating fire safety
Q&(*#($3&**0)-+-#1$1#3(#+4(=$&5$1+4+#$>&(2$B-37.#1$"41$+&.2$+"#$8(#)5#..$!&,#($-)N0-(=$+"4+$"#$

s not re offici ls in his inistry tho ht the co lition overn ent s drive to c t red t e 
lied to ildin  e l tions desi ned to c r  fire ris s. 

!"#$/##(9$,"&$"42$(#1/&)1-6-.-+=$5&($M0-.2-)%$R#%0.4+-&)1$-)$"-1$(&.#$41$<#3(#+4(=$&5$$

t te for o nities nd oc l overn ent fro   told the on oin  in iry on 
S$C/(-.$+"4+ 60-.2-)%$145#+=$(#%0.4+-&)1$,#(#$#F#*/+$5(&*$+"#$/&.-3=$/(&*&+#2$6=$T4'-2$$

A4*#(&)J1$%&'#()*#)+;

nder the so c lled one in  one o t r le  inisters h d to identify n e istin  iece of 
.#%-1.4+-&)$+&$6#$13(4//#2$5&($#'#(=$)#,$&)#$/(&/&1#2;$

ri n rtin  ho s res onsi le for the cl ddin  id nce in  rt ti e role on second ent 
5(&*$+"#$MRU9$+&.2$+"#$-)N0-(=$&)$PV$:4(3"$+"4+$+"#(#$"42$6##)$4$I.&+$&5$/(#110(#J$(#.4+-)%$+&$

2#(#%0.4+-&);$@#$14-2$+"-1$/(#110(#$"42$(4*/#2$0/$45+#($+"#$A&)1#('4+-'#$B4(+=$'-3+&(=$4+$+"#$

 ener l lection  fter hich re l tion s seen s  dirty ord . 
@&,#'#(9$>&(2$B-37.#1$14-2$-+$,41$I0++#(.=$-)#F/.-346.#J$4)2$"#$,41$I%#)0-)#.=$4*4W#2J$+"4+$

offici ls or in  on the ildin  e l tions  nd  s ecific lly  the roved oc ent  fire 
s fety id nce  tho ht they ere s ect to the dere l tory olicy.  

e s id n offici l t rtin s level sho ld h ve een holly concerned ith technic l tters  
4)2$)&+$"4'#$*42#$I/&.-+-34.$4110*/+-&)1J;$

()*+,-.#/01-
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N ew body to oversee N ational G rid
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!"#$%&'$&()*+*$%),"-./$/)"&)
$&$%01)/.**21)%+(3$%)(3+&)$&$%01)
e ficiency, say critics

:$)#,($,2-#)8#$&0$*#,-4(#-$+&$+,8A6#$
ener y efficiency in the overn ent s 
#)#(%3 -#84(.+3$-+(,+#%3$",-$2##)$-6,**#/$
,-$,$K*.--#/$&55&(+4).+3F9$

!"#$H(.+.-"$I)#(%3$=#84(.+3$=+(,+#%3;$
1".8"1,-$5426.-"#/$&)$L$:5(.6;$8&)+,.)-$
, 56#/%#$&0$45$+&$MNO*$&0$04)/.)%$+&$
-455&(+ ,$8&*5#+.+.&)$+&$#)8&4(,%#$PQ$"#,+$
54*5$*,)40,8+4(.)%9$

E&1#'#(;$+"#$RSD5,%#$-+(,+#%3$T$1".8"$
",-$2##)$/(,1)$45$.)$(#-5&)-#$+&$8&)8#()-$
,2&4+$+"#$PQF-$#)#(%3$-#84(.+3$.)$+"#$1,A#$
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SVCW;$23$SOXO9$

!"#$-+(,+#%3$,6-&$.)8(#,-#-$#7.-+.)%$
SONO$+,(%#+-$0&($&00-"&(#$1.)/$,)/$%(##)$
"3/(&%#)9$!"#$&00-"&(#$1.)/$+,(%#+$0&($
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=.($Y&")$:(*.++;$8",.($&0$+"#$B,+.&),6$
J)0(,-+(48+4(#$Z&**.--.&);$-,./$.*5(&'#/$
ener y efficiency offered so e of the 
K[4.8A#-+$1.)-F$.)$+#(*-$&0$84++.)%$&'#(,66$
de nd. he otenti l enefits re no  
2.%%#($+",)$#'#(;$,)/$1#$,%,.)$8,66$&)$
%&'#()*#)+$+&$-#+$&4+$,$8&-+#/;$6&)%D+#(*$
56,)$0&($*##+.)%$.+-$&1)$+,(%#+-;$,)/$"#65$
"&4-#"&6/-$*,A#$+"#$(.%"+$8"&.8#-$0&($+"#.($
5&8A#+$,)/$+"#$56,)#+9F

o sin  retrofit s eci lists ner ies ron  
PQ$#75(#--#/$K/.-,55&.)+*#)+F$+",+$+"#$
-+(,+#%3$8&)+,.)-$K)&1"#(#$)#,($#)&4%"$
0&84-$&)$+"#$(&6#$&0$(#/48.)%$&4($#)#(%3$
de nd nd no cle r l n for ss retrofit 
&0 &4($"&*#-F9

K!".-$.-$,$*.-+,A#$T$,)/$,$*.--#/$
&55&(+4).+39$J+$.-$)&+$.)$6.)#$1.+"$+"#$
%&'#()*#)+F-$)#+$\#(&$,*2.+.&)-;$)&($
8&)/48.'#$+&$-455&(+.)%$+"#$*.66.&)-$&0$
PQ 0,*.6.#-$.)$+"#$+"(&#-$&0$/#',-+,+.)%$
04#6 5&'#(+3;F$+"#$8&*5,)3$-,./9
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- ./+((#0'1221$,*"+,&3

M & S  demolition put on 
hold by G ove
Th e  d e m o l i t i o n  o f  M a r k s  &  Sp e n c e r í s  fl a g s h i p  
Ox f o r d St r e e t  s t o r e  i n  Lo n d o n  h a s  b e e n  
p u t  o n  h o l d  a f t e r  Co m m u n i t i e s  Se c r e t a r y  
M i c h a e l  Go v e  c a l l e d  i n  t h e  s h e m e  f o r  f u r t h e r  
g o v e r n m e n t  s c r u t i n y .  

Th e  p r o p o s e d  d e m o l i t i o n  a n d  r e b u i l d  
s c h e m e  f o r  t h e  Ar t  De c o  b u i l d i n g   h a s  b e e n  
p a u s e d  b y  a n  Ar t i c l e  3 1  h o l d i n g  d i r e c t i o n ,  
w h i c h  g i v e s  t h e  De p a r t m e n t  f o r  Le v e l l i n g  
Up ,  H o u s i n g  a n d  Co m m u n i t i e s  ( DLUH C)  t h e  
o p p o r t u n i t y  t o  a s s e s s  t h e  s c e m e  b e f o r e  
a  fi n a l  d e c i s i o n  o n  w h e t h e r  W e s t m i n s t e r  
Co u n c i l  c a n  g r a n t  p l a n n i n g  p e r m i s s i o n .

Th e  i n t e r v e n t i o n  c a m e  j u s t  a  f e w  d a y s  
a f t e r  t h e  M a y o r  o f  Lo n d o n  Sa d i q  K h a n  h a d  
d e c i d e d  t h a t  t h e  c o n t r o v e r s i a l  s c h e m e  c o u l d  
g o  a h e a d ,  d e s p i t e  e n v i r o n m e n t a l  c o n c e r n s  
a r o u n d  t h e  p r o j e c t .  Ar c h i t e c t  a n d  n e t  z e r o  
c a r b o n  e x p e r t  Si m o n  St u r g i s  h a d  w a r n e d  
i n  a  r e p o r t  c o m m i s s i o n e d  b y  t h e  c a m p a i g n  
SAVE Br i t a i n í s  H e r i t a g e  t h a t  t h e  s c h e m e  
c o n t r a d i c t e d  t h e  m a y o r í s  n e w  g u i d a n c e  
e n c o u r a g i n g  r e t e n t i o n  a n d  r e u s e  o f  e x i s t i n g  
m a t e r i a l s  a n d  s t r u c t u r e s .  

Th e  Gr e a t e r  Lo n d o n  Au t h o r i t y  ( GLA)  t o l d  
W e s t m i n s t e r  Co u n c i l  o n  4  Ap r i l  t h a t  i t  w o u l d  
n o t  i n t e r v e n e  i n  t h e  b o r o u g h í s  d e c i s i o n  
t o  b u l l d o z e  t h e  s t o r e  a n d  t w o  e x t e n s i o n  
b u i l d i n g s .  Th e  c o u n c i l  h a d  a l r e a d y  r e s o l v e d  t o  
g r a n t  p e r m i s s i o n  f o r  t h e  s c h e m e .  

Th e  GLAí s  W h o l e  Li f e  Cy c l e  Ca r b o n  
As s e s s m e n t s  r e p o r t  e s t i m a t e d  t h a t  t h e  
d e m o l i t i o n  a n d  r e d e v e l o p m e n t  w o u l d  
r e l e a s e 4 0 , 0 0 0  t o n n e s  o f  e m b o d i e d  c a r b o n  
i n t o  t h e  a t m o s p h e r e .   

C ost of heating and 
cook ing pollution
Th e  a v e r a g e  Eu r o p e a n  a n d  Br i t i s h  h o u s e h o l d  
i s  o u t  o f  p o c k e t  b y  u p  t o  €1 3 0  ( £ 1 0 8 )  p e r  
y e a r  b e c a u s e  o f  t h e  h e a l t h  r e l a t e d  s o c i a l  
c o s t s  o f  o u t d o o r  a i r  p o l l u t i o n  c a u s e d  b y  
d o m e s t i c h e a t i n g  a n d  c o o k i n g ,  a  n e w  r e p o r t  
h a s  e s t i m a t e d .  

Pu b l i s h e d  b y  t h e  Eu r o p e a n  Pu b l i c  
H e a l t h  Al l i a n c e ,  t h e  r e p o r t  s a y s  s u c h  c o s t s  
a m o u n t e d  t o  €2 9 b n  ( £ 2 4 b n )  a c r o s s  t h e  
EU a n d  t h e  UK  i n  2 0 1 8 .  Th i s  t r a n s l a t e s  t o  
€1 3 0 p e r  y e a r  f o r  a n  a v e r a g e  Eu r o p e a n  
h o u s e h o l d ,  m o s t l y  ( 9 4 % )  r e l a t i n g  t o  d i r e c t  
e m i s s i o n s  f r o m  f o s s i l  f u e l  a n d  b i o m a s s  
c o o k i n g  a n d  h e a t i n g .

Th e  fi g u r e s  f o r  t h e  UK  w e r e  s l i g h t l y  l o w e r ,  
a t  €9 2  ( £ 7 6 )  p e r  h o u s e h o l d  p e r  y e a r .  

H o w e v e r ,  i n  t h e  UK ,  h i g h l y  p o l l u t i n g  
w o o d  s t o v e s  ñ  w h i c h  p r o v i d e  o n l y  1 1 %  o f  
h o u s e h o l d s í  fi n a l  e n e r g y  c o n s u m p t i o n ñ  
r e s u l t e d  i n  5 4 %  o f  h e a l t h  r e l a t e d  s o c i a l  
c o s t s .  Th e  e q u i v a l e n t  fi g u r e s  f o r  t h e  EU w e r e  
1 4 %  a n d  4 1 %  r e s p e c t i v e l y .  

H e a t  p u m p s  h a d  t h e  l o w e s t  h e a l t h  r e l a t e d  
s o c i a l  c o s t s  o f  a n y  h e a t i n g  t e c h n o l o g y  a t  €1 0  
( £ 8 )  p e r  h o u s e h o l d  p e r  y e a r .  

Th e  r e p o r t  c o n c l u d e s  t h a t  t h e r e  s h o u l d  
b e  a  g r e a t e r  f o c u s  o n  t h e  a i r  p o l l u t i o n  
r i s k s  c a u s e d  b y  c o o k i n g  a n d  h e a t i n g  i n  
r e g u l a t i o n s s u c h  a s  t h e  En e r g y  Pe r f o r m a n c e  
o f  Bu i l d i n g s  Di r e c t i v e .  
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1/$3-%")%-.-&(/)(</*/&9%3/&'/)%,")-&#.,&/")%(#$%,'()6/)6%()5%
(#$%/),#$(-/)6*9%*$5%<9%0$#-")(*%"0/)/")%()5%1(*.$-:%()5%*$--%<9%
*$6/-*(&/")%()5%"&'$#-2%<$*/$+-=%

V)$#69%,";0()9%D,&"0.-%'(-%())".),$5%&'$%(,W./-/&/")%"+%
(/# -".#,$%'$(&%0.;0%;().+(,&.#$#%X$)$3(<*$%V)$#69%Y$1/,$-%

. he co ny s f ctory in r i von  orthern rel nd  ill 
e e nded si nific ntly  ith  ne  reen en ineerin  o s 
,#$(&$5%<9%QBQE=%
D,&"0.-%(/;-%&"%/),#$(-$%;")&'*9%0#"5.,&/")%&"%;"#$%&'()%

I:BBB%'$(&%0.;0-%<9%&'$%$)5%"+%&'/-%9$(#=%
XVY%(*-"%0#"5.,$-%,")&#"*-:%-"+&3(#$%()5%'$(&/)6%5/-&#/<.&/)6%

syste s desi ned to o ti ise he t  o er tion. t s ys its 
J-;(#&%6#/52%&$,')"*"69%3"#4-%3/&'%&'$%'$(&%0.;0%&"%;(4$%.-$%"+%
-0(#$%,(0(,/&9%/)%&'$%$*$,&#/,/&9%Z#/5%()5%#$5.,$%*"(5%(&%0$(4%0"/)&-%
"+%5$;()5=
D,&"0.-%/-%-,"0/)6%"&'$#%*",(&/")-%&"%<./*5%+.#&'$#%'$(&%0.;0%

;().+(,&.#/)6%+(,/*/&/$-=%

O ctopus Energy buys 
heat pump manufacturer
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Insulation and electrification o  heat are 
!"#$%&$'(%()*%(+)$,*-.&+$"'(//(&+/

!"#$%&'()*+,$-#'.-#$*/$0'1*2*'.34$5(1$
.''#3#1.2*+,$-#'.16(+*/.2*(+$(5$2"#$
7(13-4/$6%*3-*+,/8$2"#$9+*2#-$:.2*(+/$
;+2#1,(<#1+)#+2.3$=.+#3$(+$>3*).2#$>".+,#$
?;=>>@$"./$7.1+#-A$
!"#$'3*).2#$/'*#+'#$.//#//(1/4$3.2#/2$

1#&(128$&%63*/"#-$(+$B$C&1*38$/.D/$.$BEF$
'%2$*+ 7(13-7*-#$#)*//*(+/$(+$GHIJ$
3#<#3/$*/$1#K%*1#-$6D$GHEH8$2($L##&$,3(6.3$
2#)&#1.2%1#/ 51()$1*/*+,$2($IAMN>$.6(<#$
&1#O*+-%/21*.3$3#<#3/A$
P./#-$(+$.$/7.2"#$(5$/2%-*#/8$2"#$.%2"(1/$

e ress hi h confidence th t  to  of 
,3(6.3 #)*//*(+/$51()$6%*3-*+,/$'(%3-$6#$
)*2*,.2#-$6D$GHMH$2"1(%,"$)#./%1#/$/%'"$./$
ins l tion nd electrific tion of he tin . his 
#K%.2#/$2($QAG$,*,.2(++#/$(5$>RGA$

peed up retrofits to avert 
cli ate crisis, says 

W ind and solar supply 
1 0 %  of global energy
Th e  p r o p o r t i o n  o f  e l e c t r i c i t y  
g e n e r a t e d  w o r l d w i d e  b y  w i n d  a n d  
s o l a r  p o w e r  h a s  e x c e e d e d  1 0 %  
f o r  t h e  fi r s t  t i m e ,  a c c o r d i n g  t o  
c o n s u l t a n c y  Em b e r í s  a n n u a l  g l o b a l  
e l e c t r i c i t y  r e v i e w .  

In  2 0 2 1 ,  w i n d  a n d  s o l a r  
c o n t r i b u t e d  1 0 . 3 %  o f  g l o b a l  
e l e c t r i c i t y  g e n e r a t i o n ,  u p  f r o m  9 . 3 %  
i n  t h e  p r e v i o u s  y e a r ,  t h e  r e p o r t  
s a y s .  Th e  i n c r e a s e  w a s  f u e l l e d  
b y  r i s e s  o f  2 3 %  a n d  1 4 %  i n  s o l a r  
a n d  w i n d  g e n e r a t i o n  r e s p e c t i v e l y .  
Co m b i n e d  w i t h  n u c l e a r  a n d  
h y d r o p o w e r ,  r e n e w a b l e s  g e n e r a t e d  
3 8 % ,  m e a n i n g  t h a t  ë c l e a n  p o w e r í  
o u t s t r i p p e d  c o a l  ( 3 6 % ) .  

H o w e v e r ,  w i n d  a n d  s o l a r  m u s t  
s u s t a i n  c o m p o u n d  g r o w t h  r a t e s  o f  
2 0 %  p e r  y e a r  t o  2 0 3 0  t o  k e e p  g l o b a l  
h e a t i n g  w i t h i n  1 . 5 ° C a b o v e  p r e 
i n d u s t r i a l  l e v e l s ,  s a y s  Em b e r .  

E V  charging strategy 
will encourage ë race to 
the bottomí ,  says E C A
El e c t r i c a l  c o n t r a c t o r s  h a v e  w a r n e d  
t h a t  t h e  g o v e r n m e n t í s  r e l i a n c e  o n  a  
ë m a r k e t  l e d í  s t r a t e g y  f o r  r o l l i n g  o u t  
e l e c t r i c  v e h i c l e  ( EV)  c h a r g e  p o i n t s  
c o u l d  j e o p a r d i s e  t h e  q u a l i t y  a n d  
s a f e t y  o f  i n s t a l l a t i o n s .  

Th e  De p a r t m e n t  f o r  Tr a n s p o r t í s  
EV c h a r g i n g  i n f r a s t r u c t u r e  
s t r a t e g y  g i v e s  t h e  p r i v a t e  s e c t o r  
a  l e a d  r o l e  b y  i d e n t i f y i n g  p o t e n t i a l  
b u s i n e s s  o p p o r t u n i t i e s  a n d  a r e a s  
o f  n e e d .  Fi r m s  w i l l  w o r k  w i t h  l o c a l  
a u t h o r i t i e s ,  t r a n s p o r t ,  a n d  e n e r g y  
b o d i e s ,  i t  s a y s .  

Th e  El e c t r i c a l  Co n t r a c t o r s  
As s o c i a t i o n  ( ECA)  h a s  w a r n e d  
t h a t  a  m a r k e t  l e d  s t r a t e g y  c o u l d  
e n c o u r a g e  a  ë r a c e  t o  t h e  b o t t o m í ,  
a n d  i t  e x p r e s s e d  c o n c e r n  a b o u t  t h e  
p i v o t a l  r o l e  c o u n c i l s  a r e  e x p e c t e d  
t o  p l a y  i n  t h e  r o l l o u t .  It  p o i n t s  t o  a  
f r e e d o m  o f  i n f o r m a t i o n  r e q u e s t  i n  
l a t e  2 0 2 1 ,  w h i c h  f o u n d  t h a t  a l m o s t  
t w o  t h i r d s  o f  c o u n c i l s  h a d  n o  r e a l  
p l a n s  t o  i n s t a l l  p u b l i c  c h a r g e  p o i n t s .  

C P W  creates 
acoustics team
CPW  h a s  s e t  u p  a  n e w  a c o u s t i c s  
d e p a r t m e n t  t o  p r o v i d e  a d v i c e  
o n  a l l  a s p e c t s  o f  t h e  a c o u s t i c s ,  
n o i s e  a n d  v i b r a t i o n  i n  t h e  b u i l t  
e n v i r o n m e n t .  It  w i l l  b e  h e a d e d  b y  
s p e c i a l i s t  J o n  W i l l m o t t ,  w h o  j o i n s  
t h e  i n t e r n a t i o n a l  M & E c o n s u l t a n c y  
a f t e r  n e a r l y  2 0  y e a r s  i n  t h e  i n d u s t r y .  
Ba s e d  i n  M a n c h e s t e r ,  h e  w i l l  
b e  j o i n e d  i n  t h e  d e p a r t m e n t  b y  
a c o u s t i c s  c o n s u l t a n t  J a m e s  La r g e .  

!"#$%!&'

f this red ction  ener y efficiency cco nts 
5(1$)(1#$2".+$27(O2"*1-/$?BGF@A$
!"#$1#&(12$/.D/$2"#$-#'1#./#$(5$#)*//*(+/$

51()$6%*3-*+,/$"./$6##+$0"*+-#1#-4$6D$03(74$
1#+(<.2*(+$1.2#/$.+-$.)6*2*(+$*+$2#1)/$(5$
retrofits  ddin  th t the ce st ste   
-%1*+,$2"#$1#/2$(5$2"*/$-#'.-#A$
0!"#$GHGHOEH$-#'.-#$*/$'1*2*'.3$5(1$

.''#3#1.2*+,$2"#$3#.1+*+,$(5$L+(7O"(78$6%*3-*+,$
2"#$2#'"+*'.3$.+-$*+/2*2%2*(+.3$'.&.'*2D8$
/#22*+,$2"#$.&&1(&1*.2#$,(<#1+.+'#$/21%'2%1#/8$
ens rin  the o  of fin nce  nd develo in  
2"#$/L*33/$+##-#-$2($5%33D$'.&2%1#$2"#$)*2*,.2*(+$
&(2#+2*.3$(5$6%*3-*+,/A4

he re ort is the first ti e th t the  h s 
hi hli hted the otenti l enefits of re ovin  
'.16(+$51()$2"#$.2)(/&"#1#8$*+'3%-*+,$+#7$
2#'"+(3(,*#/$/%'"$./$-*1#'2$.*1$'.&2%1#8$7"*3#$
/21#//*+,$2"#$'#+21.3$*)&(12.+'#$(5$1#+#7.63#$
,#+#1.2*(+$2($1#-%'*+,$#)*//*(+/A$

C+$C%/21.3*.+$)*+*+,$2D'((+$"./$%+<#*3#-$.$&3.+$2($&1(<*-#$S#1).+D$7*2"$#+(%,"$,1##+$"D-1(,#+$2($
1#&3.'#$.$2"*1-$(5$*2/$,./$*)&(12/$51()$T%//*.A$
U(12#/'%#$U%2%1#$;+-%/21*#/$?UU;@8$(7+#-$6D$6*33*(+.*1#$V1$C+-1#7$U(11#/28$"./$/*,+#-$. -#.3$7*2"$

er n ener y tility .  to deliver  to five illion tonnes of reen hydro en er ye r y . 
his e tes to ro i tely one third of the c lorific ener y th t er ny i orts fro  ssi  

#.'"$D#.1A$
S1##+$"D-1(,#+$*/$/($'.33#-$6#'.%/#$*2$*/$&1(-%'#-$6D$%/*+,$1#+#7.63#O&(7#1#-$#3#'21(3D/#1/$2($

1#3#./#$2"#$#3#)#+2$51()$7.2#1A
UU;$&3.+/$2($%/#$C%/21.3*.4/$*))#+/#$7*+-$.+-$

/(3.1$1#/(%1'#/$2($&1(-%'#$2"#$W#1($'.16(+$,./8$
7"*'"$XAR:$7*33$2"#+$-*/21*6%2#$2($*2/$'%/2()#1/$
*+$S#1).+D$.+-$2"#$:#2"#13.+-/A$
!"#$.,1##)#+2$6#27##+$XAR:$.+-$UU;$*/$

.$0).Y(1$/2#&$5(17.1-48$/.*-$T(6#12$Z.6#'L8$
S#1).+$)*+*/2#1$5(1$#'(+()*'$.55.*1/$.+-$'3*).2#$
.'2*(+A$0!"#$1.'#$5(1$3.1,#O/'.3#$&1(-%'2*(+$.+-$
21.+/&(12.2*(+$(5$,1##+$"D-1(,#+$"./$2.L#+$(55A4

G ermany plans to replace third of its 
gas with Australian green hydrogen

()*+,-./-#0/..#)*1#0/23#-23#*4.-,#
+4#5,43)61#7,112#893,4712
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!""#$%&'($)*+,#-./-&$)+-%.+$0"123$#)+
4'11+5$+#$(2,%')$.+-&+%$4+-4-#.)+6$%/$

!"#$%&'()$*+,-.$)-./-##01$234051$6766$
40#$+8#-$9+0$#-:0/#1;$!"#<$0#=+.-/1#$:"#$>#1:$
-#3$:4?#-:$#-:#0/-.$:"#$>,/?5/-.$1#0@/=#1$
/-5,1:0<A$41$3#??$41$:"+1#$>,1/-#11#1$:"4:$.+$
:"#$#B:04$C/?#$:+$1,88+0:$4-5$-,0:,0#$:"#C;
!"#$434051$#-=+C8411$D045,4:#$+9$:"#$

*#40A$2880#-:/=#$+9$:"#$*#40$4-5$)C8?+<#0$+9$
:"#$*#40;$21$/-$676EA$:"#$2880#-:/=#$43405$
3/??$"4@#$:3+$=4:#.+0/#1$F$G#.0##$H?#@#?$IJKL$

nd echnici n level   to re ect the 
5/@#01#$#-:0<$0+,:#1$/-:+$4$=40##0$/-$>,/?5/-.$
1#0@/=#1$4-5$=#?#>04:#$C+0#$#C#0./-.$:4?#-:;$$
M400<$N?4<94/0A$!#="-/=/4-$2880#-:/=#$+9$

:"#$*#40$676EA$14/5O$P&$341$+@#03"#?C#5$4-5$
80+,5$:+$3/-$%&'()$2880#-:/=#$+9$:"#$*#40;$
&$"4@#$>##-$4>?#$:+$5#@#?+8$-#3$=+-:4=:1$
3/:"/-$:"#$/-5,1:0<$4-5$C##:$<+,-.A$418/0/-.$
#-./-##01$?/Q#$C<1#?9;R$S+1/#$%"##1#C4-$341$
:"#$G#.0##$2880#-:/=#$+9$:"#$*#40$/-$676E;
!"#$%&'()$2(MT2)$D045,4:#$23405$

ch llen es fin lists to sho  off their 
80#1#-:4:/+-$1Q/??1$+-$4$./@#-$:+8/=$/-$90+-:$+9$
4$84-#?$+9$/-5,1:0<$U,5.#1;$!"/1$<#40R1$434051$
#@#-/-.$/1$>#/-.$"#?5$4:$4$-#3$@#-,#$F$T&'2$
V+-5+-$"#45W,40:#01 F$/-$X=:+>#0;
2-<$#-./-##0$3"+$"41$.045,4:#5$

in  ildin  services rel ted field t 
,-5#0.045,4:#$+0$8+1:.045,4:#$?#@#?$/-$
:"#$841:$:3+$<#401$/1$#?/./>?#$:+$#-:#0;$V,=<$
("#0>,0-A$D045,4:#$+9$:"#$*#40$676EA$14/5O$

o ef lly  c n se this osition to in ence 
="4-.#$/-$C<$/-5,1:0<$F$/-$:"#$40#4 /-$3"/="$&$
3+0QA$5#=40>+-/1/-.$"#4:A$4-5$/-$C4Q/-.$:"#$
/-5,1:0<$/-=?,1/@#$9+0$4??$:<8#1$+9$8#+8?#;R
!"#$)C8?+<#0$+9$:"#$*#40$23405$"41$

c te ories for s ll  edi  nd l r e fir s  
4-5$?++Q1$9+0$=?#40A$/-=?,1/@#$1:04:#./#1$9+0$
0#=0,/:/-.$4-5$#C8+3#0/-.$<+,-.$8#+8?#;

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

23 45/% 26227&8**&4447('5)$72#,83$-
 9-*&:;<8!&=05"1&!"1'"**$(&>?+$,(&

2622&#+@*&A/+.*&0"&BB&C.#0D*$&+#&E;<>F&

GG H0$#/+",&H/+.*F&I0",0"F&JB<&B>K7&

Y oung Engineers Awards 
now open for entries
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Y/="4#?$N0#-5#0.41:$341$80#1#-:#5$3/:"$:"#$
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%&'() '0+-]#$Y#54?$0#=/8/#-:A$341$4$9+0C#0$
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Th e  Pr e s i d e n t í s  Pr i z e  
2 0 2 2  ñ  t h e  CIBSE 
Un d e r g r a d u a t e  Aw a r d
Th e  CIBSE Un d e r g r a d u a t e  Aw a r d  
i s  n o w  a c c e p t i n g  e n t r i e s ,  w i t h  a  
p r i z e  o f  £ 5 0 0 .  It  i s  o p e n  t o  a l l  CIBSE 
St u d e n t  m e m b e r s  i n  t h e i r  fi n a l  y e a r  
o f  BSc ,  BEn g  o r  M En g  s t u d y ,  a n d  i s  
d e s i g n e d  t o  e n c o u r a g e  s t u d e n t s  
t o d e v e l o p  t h e i r  p o t e n t i a l  a n d  a i m  
f o r  e x c e l l e n c e .  

En t r a n t s  n e e d  t o  s u b m i t  a  
2 , 0 0 0  w o r d  s y n o p s i s  o f  t h e i r  
fi n a l  y e a r  p r o j e c t  a n d  a  c o m p l e t e d  
a p p l i c a t i o n f o r m .  Th e  j u d g i n g  
p a n e l  w i l l  b e  l o o k i n g  f o r  e v i d e n c e  
o f  e x c e l l e n t  u n d e r s t a n d i n g  a n d  
k n o w l e d g e  o f  b u i l d i n g  s e r v i c e s  
e n g i n e e r i n g ,  s c i e n c e  a n d  d e s i g n ,  a s  
w e l l  a s  o r i g i n a l i t y  a n d  h i g h  q u a l i t y  
v i s u a l  i n f o r m a t i o n .

Th e  w i n n e r  w i l l  r e c e i v e  a  £ 5 0 0  
c h e q u e  a n d  t r o p h y ,  p r e s e n t e d  a t  t h e  
Pr e s i d e n t í s  Aw a r d  d i n n e r  l a t e r  i n  
t h e  y e a r .  Tw o  r u n n e r s  u p  w i l l  e a c h  
r e c e i v e  £ 1 0 0 .  

Fo r  m o r e  i n f o r m a t i o n  a n d  t o  
a p p l y ,  v i s i t  b i t . l y / C J M a y 2 2 C N2 .  Th e  
e n t r y  d e a d l i n e  i s  1 5  J u l y .  

Lo n d o n  fi r e  s a f e t y  
c o n s u l t a t i o n  i n c l u d e s  
e v a c u a t i o n  l i f t s
Th e  Gr e a t e r  Lo n d o n  Au t h o r i t y  ( GLA)  
i s  c o n s u l t i n g  o n  n e w  Fi r e  Sa f e t y  
Lo n d o n  Pl a n  Gu i d a n c e ,  c o v e r i n g  
Lo n d o n  Pl a n  p o l i c i e s ,  fi r e  s a f e t y ,  
a n d  i n c l u s i v e  d e s i g n ,  s p e c i fi c a l l y  o n  
e v a c u a t i o n  l i f t s .

Th e  d r a f t  g u i d a n c e  s e t s  
o u t  h o w  p l a n n i n g  a p p l i c a n t s  
s h o u l d  d e m o n s t r a t e  t h a t  t h e i r  
d e v e l o p m e n t s  c a n  a c h i e v e  t h e  
h i g h e s t  s t a n d a r d s  i n  fi r e  s a f e t y .

CIBSE w i l l  b e  s u b m i t t i n g  a  
r e s p o n s e  t o  t h e  c o n s u l t a t i o n .  To  
c o n t r i b u t e ,  s e n d  c o m m e n t s  t o  
t e c h n i c a l @ c i b s e . o r g  b y  1 0  J u n e .  

Th e  GLA i s  r u n n i n g  a  s e r i e s  o f  
o n l i n e  b r i e fi n g  e v e n t s  f o r  v a r i o u s  
p r o f e s s i o n a l  d i s c i p l i n e s  a n d  
t h e  p u b l i c .  De t a i l s  a r e  a v a i l a b l e  
o n t h e CIBSE c o n s u l t a t i o n  p a g e  a t  
b i t . l y / C J M a y 2 2 C N1

CIBSE AGM  
Th e  CIBSE AGM  w i l l  b e  h e l d  o n  5  
M a y ,  a s  a  h y b r i d  e v e n t ,  a n d  w i l l  b e  
f o l l o w e d  b y  K e v i n  M i t c h e l l  g i v i n g  
t h e  Pr e s i d e n t í s  Ad d r e s s .  M e m b e r s  
w i l l  r e c e i v e  a  c a l l i n g  n o t i c e  t h i s  
m o n t h .  Fu r t h e r  d e t a i l s  a t  
w w w . c i b s e . o r g / a g m
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Re p o r t  r o u n d s  u p  a n  
i m p r e s s i v e  C IBSE y e a r
Re a d   a l l  a b o u t  CIBSEí s  2 0 2 1   i n   i t s  r e c e n t l y  
p u b l i s h e d  An n u a l  Re p o r t .  

Th e   d o c u m e n t  r e fl  e c t s  o n  t h e  h i g h l i g h t s  
o f  t h e  y e a r ,  r e  e m p h a s i s e s   t h e  In s t i t u t i o n í s  
v a l u e s ,  r e p o r t s  f r o m  o u r  s o c i e t i e s  a n d  
s p e c i a l  i n t e r e s t  g r o u p s ,   a n d   i n f o r m s  
m e m b e r s  a b o u t  t h e  w o r k  o f  t h e  In s t i t u t i o n .  

 Ov e r  t h e  y e a r ,  CIBSEí s  s o c i a l  m e d i a  
c h a n n e l s  a c h i e v e d  8 5 , 7 4 8  f o l l o w e r s ,  
i t s  w e b s i t e  h a d  3 . 5  m i l l i o n  p a g e  v i e w s  ,  
t h e  In s t i t u t i o n  c o n s i s t e d  o f  2 0 , 0 0 0  
m e m b e r s  i n  9 6  c o u n t r i e s ,  a n d  t h e r e  
w e r e  2 0 0  CIBSE m e m b e r  v o l u n t e e r s  o n  
r e g i o n a l  c o m m i t t e e s  !

Th e  h u g e  r a n g e  o f  e v e n t s ,  t r a i n i n g ,  
n e t w o r k  a c t i v i t i e s  a n d  g u i d a n c e  p u t  
t o g e t h e r  b y  CIBSE o v e r  t h e  y e a r ,  a n d  
r e p r e s e n t e d  w i t h i n  t h e  r e p o r t ,  i s  
i m p r e s s i v e ,  a n d  i t  i s  t h r o u g h  t h e  e ! o r t s  o f  
o u r  v o l u n t e e r s ,  m e m b e r s  a n d  c o l l e a g u e s  
t h a t  t h e s e  a r e  m a d e  p o s s i b l e .  Do w n l o a d  
t h e  r e p o r t  a t  b i t . l y / C J M a y 2 2 C N3

C o m m i t t e e s  a r e  
s e e k i n g  n e w  r e c r u i t s
Ar e  y o u  i n t e r e s t e d  i n  v o l u n t e e r i n g  a n d  
g e t t i n g  i n v o l v e d  i n  CIBSE a c t i v i t i e s ?  
Th e r e  a r e  a  n u m b e r  o f  r o l e s  a v a i l a b l e ,  i n  
a  v a r i e t y  o f  a r e a s  a c r o s s  t h e  In s t i t u t i o n ,   i n  
t h e  UK  a n d  i n t e r n a t i o n a l l y  .

Vo l u n t e e r i n g  i s  a   b r i l l i a n t  w a y  t o  g e t  
m o r e  i n v o l v e d  i n  CIBSE.  It  p r o v i d e s  g r e a t  
r e w a r d s ,  e n h a n c e s  y o u r  CV,  a n d  a l l o w s  y o u  
t o  g i v e  s o m e t h i n g  b a c k  t o  t h e  i n d u s t r y  .

Th e  K n o w l e d g e  M a n a g e m e n t  
Co m m i t t e e  a n d  K n o w l e d g e  Ge n e r a t i o n  
Pa n e l  a r e  l o o k i n g  f o r  v o l u n t e e r s  .  If  y o u í d  
l i k e  t o  i n fl  u e n c e  t h e  s t r a t e g i c  d e v e l o p m e n t  
a n d  d e l i v e r y  o f  CIBSEí s  f u t u r e  k n o w l e d g e  
a n d  u p d a t i n g  o f  e x i s t i n g  c o n t e n t ,  t h e y  
w o u l d  l o v e  t o  h e a r  f r o m  y o u .

Ap p l i c a t i o n s  a r e  w e l c o m e  f r o m  
 m e m b e r s   o f  a l l  a g e s ,  b a c k g r o u n d s  a n d  
e x p e r i e n c e ,  a n d  f r o m  d i ! e r e n t  s e c t o r s  a n d  
s p e c i a l i s m s  i n v o l v e d  i n  t h e  p e r f o r m a n c e  o f  
b u i l d i n g s  t h r o u g h o u t  t h e i r  l i f e  c y c l e .

Fo r  f u r t h e r  i n f o r m a t i o n  a n d  t o  a p p l y ,  
w i t h  a  CV a n d  s h o r t  s t a t e m e n t ,  v i s i t :  
b i t . l y / C J M a y 2 2 C N4

 T r a i n i n g  c o u r s e  l o o k s  a t  
Bu i l d i n g  Sa f e t y  Ac t
CIBSE h a s  l a u n c h e d  a  n e w  Introduction to 
the Building Safety Act t r a i n i n g  c o u r s e  t o  
h e l p  a t t e n d e e s  u n d e r s t a n d  t h e  f u l l  s c o p e   
a n d  i m p l i c a t i o n s  o f  t h e  b u i l d i n g  s a f e t y  
r e f o r m  p r o g r a m m e  ,    Bu i l d i n g  Sa f e t y  Bi l l ,  
Fi r e  Sa f e t y  Ac t  a n d  s u p p o r t i n g  m e a s u r e s .

Th e  o n e  d a y  c o u r s e ,   o n  2 7  M a y ,  w i l l  
a l s o  o u t l i n e  t h e  m o r e  r i g o r o u s  r e g i m e  f o r  
t h e  d e s i g n ,  c o n s t r u c t i o n  a n d  o p e r a t i o n  
o f  ë h i g h e r  r i s k  b u i l d i n g s í  ñ   r e s i d e n t i a l  
b u i l d i n g s   m o r e  t h a n  1 8 m  i n  h e i g h t  o r   w i t h  
s e v e n  o r  m o r e  s t o r  e y s .

Fo r  m o r e  i n f o r m a t i o n  a n d  t o  b o o k  y o u r  
p l a c e ,  v i s i t  w w w . c i b s e . o r g / t r a i n i n g
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It is a time of great change in 
construction. The huge challenge of 
adapting our built environment to 
reduce carbon emissions in response 

to climate change drives more stringent 
energy performance standards. The 
barbarous assault on the sovereign state of 
U kraine has seemingly unlocked decisions 
around the world that could, and should, 
have been made years ago.

The industry faces significant skills 
shortages and is turning to modern 
methods of construction in response. 
At the same time, it is seeking to embrace 
digitalisation of the sector and adopt digital information 
management during the design, construction and 
operation of assets.

There is also significant legislative 
reform for many readers of this !"#$%&'. 
Some are preparing for the introduction 
of statutory licensing under state 
engineering boards in Australia. O thers 
are preparing for the introduction 
in Ireland of a statutory register for 
construction, which will require all 
building works to be undertaken by 
registered organisations or sole traders. 
It will be an offence to carry out work 
unless registered. The R egulation of 
P roviders of Building Works Bill 20 21 1

will put the C onstruction Industry R egister, 
operated by the C onstruction Industry Federation, on a 
statutory footing in Ireland, with the aim of embedding 
compliance in the sector. Statutory registration is 

A l l  c hang e 
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ENERGY EFFICIENT SOLUTIONS FOR ANY VALVE REQUIREMENT

COMPLETE

For more than a century we have designed market leading solutions. Our variable flow valves, with 
outstanding hysteresis performance, can help reduce energy consumption by up to 27% based on 

a 10% improvement in the controlled flow rate. So, why not take comfort in our efficiencies. 

Find out more at Cranefs.com/solutions
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expected to help develop and promote a culture of 
competence, good practice and compliance with Building 
R egulations and  tackle the ë shadow economyí .

M eanwhile, the Building Safety Bill is likely to reach 
the U K   statute book before this column reaches readers. 
This will create the Building Safety R egulator, with a 
statutory duty to support the industry in improving 
competence and compliance.  The  bill does not create 
a statutory register for builders, but it does contain 
significant new legal duties to raise standards of 
competence. It also introduces a statutory register of 
building control professionals in England.

The act provides enabling powers for secondary 
legislation in  regulations. Some are published in 
draft2, and clearly indicate the direction of travel. 
The C ompetence and D utyholder R egulations set out 
very clear legal duties on clients to only  appoint those 
for whom they have taken all reasonable steps to assure 
 are competent.

They also require those who are appointed to decline 
work that they are not competent to undertake. This 
applies to all participants in a proj ect, whether designers, 
contractors or sub contractors. These requirements go 
well beyond the current competence requirements in the 
C onstruction (D esign and M anagement) R egulations, 
and apply  to all work  within the scope of the Building 
R egulations:  new buildings and refurbishment alike, 
residential and non residential. They are not j ust for 
ë higher risk buildingsí . They cover all building work, of 
any kind, on any building.   Some provisions only apply to 
higher risk buildings, but the competence requirements, 
the many changes to the  building  control system, and the 
new  regulator are for everyone and everything.

O ne consequence of the  act may have escaped 
attention:  it will change  enforcement  . C onstruction is 
used to being fed guidance about how to comply with 
regulations , but the legal requirement under the Building 
Act has always been to meet the requirements of the 
Building R egulations. D ame J udith Hackitt noted the 
ignorance of what is law and what is guidance.

 The new regime is likely to focus far more on the 
required outcomes, with an expectation that those doing 
the work, who are competent (otherwise, by definition, 
they are  committing a crime), will work out what meets 
the legal requirements set out in the Building R egulations 
and how to demonstrate  that they have done so. It is likely 
to be a culture of evidencing compliance and assuring 
the regulator that work is compliant, not waiting for the 
regulator to turn up and find non compliance.

R esponsible businesses are already preparing. C IBSE 
will be providing support and information as the  act is 
brought into operation.3
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As every business owner or operator knows, 
there are never any guarantees that a proj ect 
will run smoothly, despite the best e! orts of 
those involved, says the S C Aí s D avid M owatt
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T he government ha s published 
 its long awaited energy strategy, 
with a focus on security following 
the invasion of U kraine.  Its aim 

is clear:  ë  If weí re going to get prices downÖ  
we need a flow of energy that is affordable, 
clean and, above all, secure. We need 
a power supply thatí s made in Britain, 
for Britain.í  

The focus of the strategy is on 
 power supply , re stating the target for a 
decarbonised electricity system by 20 35 
(subj ect to security of supply), but with an 
ambition to achieve 95%  of this by 20 30 . 
To a limited extent, it also covers energy 
efficiency and demand reduction, a s well 
as system resilience and flexibility.

Nuclear 
A much reported announcement is the 
ë massiveí  increase in electricity generation 
from nuclear. The new target is up to 
24 G W by 20 50 , which is three times the 
current capacity and would meet up to 
25%  of proj ected 20 50  electricity demand. 

This is supported by a range of 
measures, including public financing, a 
new  British  nuclear regulatory body, and 
streamlined funding and approval processes. 

All of this is  ë subj ect to value for money assessment, all 
relevant approvals and future spending reviewsí  ñ  a big ë if í  
given the industryí s track record on costs and timescales.

Renewables 
The strategy also increases the target for offshore 
wind to 50 G W by 20 30  (4 0 G W previously), with faster 
approval processes. The C limate C hange C ommittee 
has highlighted the pace and scale of ambition, and the 
relentless focus needed if this is to be delivered. Solar on 
non protected land and rooftops may also be encouraged 
through simplified planning processes. The upcoming 
Future  Homes and Buildings  Standard is not mentioned, 
but is obviously an opportunity.

The strategy does not, however, propose to change the 
de  facto planning moratorium on onshore wind in England, 
with only a promise to consult on local partnerships with 
ë a limited number of supportive communitiesí  who may 
benefit  ñ  for example, from reduced energy bills. This 
is disappointing given the potential speed of delivery of 
onshore wind, the actual level of public support, and the 

governmentí s own admission that it is one 
of the cheapest forms of renewable power.

F ossil fuels 
In the week when the Intergovernmental 
P anel on C limate C hange  called for urgent 
action, the strategy includes two maj or 
statements on fossil fuels:

First, allowing new drilling in the N orth 
Sea. M inisters have said this would not 
increase the use of fossil fuels, but simply 
allow U K  sourced (and lower embodied 
carbon) ones. N ew licensing will ë take 
into accountí  the upcoming climate 
compatibility checkpoint, and there are 
references to  carbon  capture and  storage 
(C C S), but  no firm commitments. We 
can probably expect this summerí s C C C  
progress report to include an analysis of 
whether this is  net  z ero compatible.

Second, an independent review of 
the moratorium on fracking. This is a 
bit of Boris J ohnson cake ism:  fracking 
is energy intensive and has high risks 
of fugitive emissions, so ñ  if embodied 
carbon impacts matter when j ustifying 
N orth Sea drilling  ñ  they also should 
when considering fracking. Furthermore, 

if fracking is to go ahead despite much local opposition, 
the same should apply to onshore wind (which, anyway, 
receives more support). 

Hydrogen
The strategy proposes to produce ë vastly more hydrogení , 
doubling the target to 1 0 G W by 20 30  ë subj ect to 
affordability and value for moneyí  (another big ë if í ). At least 
half would come from green hydrogen ñ  it could easily take 
up a maj ority of the increased offshore wind production. 

U p to half would come from blue hydrogen  ñ  in other 
words, continuing our dependency on fossil fuels and, to 
be low carbon, relying on effective C C S. U nfortunately, the 
governmentí s proposed low carbon hydrogen standard sets 
an emissions threshold that does not account for fugitive 
emissions  or provide a  net  z ero compatible long term aim 
 that would really drive innovation.  

Energy e!  ciency and demand reduction 
There are some welcome acknowledgements that ë the first 
step is to improve energy efficiencyí , and ë the maj ority of 
our homes are energy inefficientí .

■
!"#$%&'(#

)*!(+"*,

!"#$%&'#()#"*"+&!,&-!.!+/#
&+#01234

R ed u c e d emand   t o  sec u re 
po wer f o r t he peo pl e

!"#$%&'"%&()*+&%,%-./&+%01-#'/&+'-2'%./&31'+&,10$%2-&2,4&56++#$&51%$+&7208&#,&
'"%&9#:;&!"#$%&'()%*+(, la ents a lac  of a bition around energy effi ciency 

ì Th e  c o n fi  r m e d  
f u n d i n g  i s  
e x p e c t e d  
t o  i m p r o v e  
5 0 0 , 0 0 0  h o m e s ,  
a  f r a c t i o n  o f  t h e  
UK í s  2 . 8  m i l l i o n î

V O I C E S   |   J U L IE G O D EF RO Y
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This valve comes 
with dedicated 
technical support.
Just like all 
our others.
Our Technical Team is here to support your 
project with a collaborative approach and a Fast 
Track Service. So, when you need the complete 
valve solution none of the others will do. 
Find out more at hattersley.com/justlike

Alison, Technical Co-ordinator
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However, and as flagged up by the C C C , the proposals 
are thin, especially compared with the level of ambition 
and interventionism elsewhere. M ost of the strategyí s 
measures had already been announced, such as ë greení  heat 
network funding and z oning, the Boiler U pgrade Scheme, 
and five year cuts in V AT for insulation and heat pumps.

N ew announcements are chiefly an upcoming energy 
advice service Heat P ump Investment Accelerator, aimed 
at stimulating British manufacturing, and a promise 
of some upcoming measures. These include energy 
performance standards, a review of barriers to energy 
efficiency, and proposals to rebalance electricity and gas 
prices. While C IBSE has advocated for the latter, it must 
be alongside a proper retrofit programme or risk further 
increasing the extent and depth of fuel poverty.  

O verall, the total confirmed funding is expected to 
improve 50 0 ,0 0 0  homes, which is a fraction of the U K í s 
28 million. ë By 20 25, around 7 0 0 ,0 0 0  homes will be 
upgraded and, by 20 50 , all our buildings will be energy 
efficient with low carbon heatingí . This is clearly a massive 
gap, with little information on delivery. 

M uch is left to the market and private financing. The 
strategy does not deliver on manifesto commitments for 
funding, or address policy gaps to tackle all sections of the 
market, grow supply chains and skills, and support retrofit 

plans and a whole house approach (rather than individual, 
one off measures). 

The government does not seem intent on addressing 
that insufficient framework when you consider statements 
such as ë our homes are our castles, people want choices 
regarding how they improve themí  and ë the British people 
are no nonsense pragmatists who can make decisions 
based on informationí . 

This is disingenuous when the reasons many people do 
not retrofit their expensive to heat and often cold ë castlesí  
are not preference and choice, but finances and poor 
access to trusted supply chains. Then thereí s the estimated 
one in 1 0  households reporting food insecurity, whose 
ë choiceí  is between heating and eating. 

Conclusion
The strategy does not address the current cost of living 
crisis. This would be acceptable if that was dealt with 
elsewhere, and the strategy tackled long term issues 
comprehensively. However, there is much to worry 
about in its reliance on fossil fuels and potentially 
expensive and risky solutions (it remains to be seen 
what no nonsense pragmatist voters will make of that), 
alongside the huge gaps and lack of ambition on energy 
efficiency and demand reduction.
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e celebrate our achievements, 
rewarding our team for their great 
work and fostering an environment 
of support, praise, and recognition,í  
says C hapmanBD SP í s entry to 
the 20 21  C IBSE Y oung Engineers 

Awards, where the consultant won C IBSE Employer 
of the Y ear. 

So what better way to foster a collaborative and 
celebratory environment than a team visit to one of the 
consultantí s more recent successes, British L andí s 1 0 0  
L iverpool Street, where C hapmanBD SP  was responsible 
for the M EP  and environmental design of the developerí s 
first net z ero carbon building.

The morale boosting visit was the first outing the 
consultantí s L ondon office staff had been on since the 
outset of the C ovid 1 9 pandemic, and coincided with the 
50 th year anniversary of the practice. 

In addition to its net z ero status, 1 0 0  L iverpool Street 
has also been awarded Breeam ë O utstandingí  and Well 
ë G oldí  C ertification, making it one of the most sustainable 
office proj ects in the U K . C hapmanBD SP í s visit took 
place in the month the scheme received additional 
recognition with a C ivic Trust Award for its contribution 
to the built environment.

Impressively, the buildingí s net z ero carbon status is 
largely the result of engineering excellence rather than 
the design teamí s slavish pursuit of net z ero goals from 
the outset. ë We set out to achieve the clientí s brief by 
ensuring we could deliver sufficient heating, cooling and 
electrical capacity with an energy efficient design that 
incorporated the best, energy efficient equipment,í  says 
R udolph D uncan Bosu, C hapmanBD SP í s proj ect director.

ë As a consequence of doing the fundamentals well, 
combined with an energy efficient and airtight faÁ ade, 
when we did run the energy numbers it showed that the 
scheme could realistically aim for carbon z ero,í  he adds.

‘ W
1 0 0  L iverpool Street is a new building with retained structure. The 

original seven storey 1 980 s building, adj acent to L ondoní s L iverpool 
Street Station, was designed by Arup Associates. It had deep floor 
plates to accommodate businesses with dealer floors at the time of the 
stock market Big Bang. 

Hopkins Architectsí  design set out to rebuild and extend this maj or 
development to create more than 4 8,0 0 0 m2 of modern, flexible, multi
tenanted office space with the addition of three new floors of offices, 
and the creation of an atrium and new retail space.

The atrium is the focal point of the building;  it effectively divides 
the floor plates into north and south z ones. The floor plates can be 

1 6   May 2022   www.cibsejournal.com 

C IB S E  E mployer of the Y ear C hapmanB DS P  says support, praise and recognition 
are key to attracting and retaining the best people. R ecently, the practice took sta!  
on a tour of 1 0 0  L iverpool S treet, a maj or commercial retrofi  t, which has become 
B ritish L andí s fi  rst net z ero building. A ndy P earson reports
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modern  fl e ible  multi-

tenanted offi ce space

further subdivided to allow each level to be occupied by 
up to four separately metered tenancies. In addition, in 
a nod to its original inception, L evels 2 and 3 have been 
designed with additional cooling capacity to allow their 
use as trading floors.

Hopkinsí  design retains the buildingí s existing 
foundations and a large proportion of the existing 
steelwork. It was a decision that helped reduce the 
embodied carbon in the fabric of the new building, while 
allowing N etwork R ailí s ground floor retail spaces to 
continue trading throughout the buildingí s reincarnation.

While the retained structure had both carbon and 
logistical benefits, the decision to retain elements of 
the structure had a maj or impact on C hapmanBD SP í s 
servicing strategy for the refurbishment. 

U nfortunately, the floor to ceiling heights of the 
retained basement were too low to enable the space to 
accommodate the bulk of the building services plant. 
ë We were limited in terms of what we could slot into the 
basement, which resulted in us having to put most of our 
plant on the roof,í  says D uncan Bosu. 

This top down servicing strategy did, however, have 
the additional benefit for British L and in maximising 
retail and restaurant space on the ground and 
lower ground floors. 

The precise location of plant on the roof was influenced 
by its future removal and replacement. There are two 
main plant areas on the buildingí s roof:  chilled water 
and electrical plant is confined to the north plant area, 
heating plant is to the south.

As part of its design, C hapmanBSD P  had to 
demonstrate that plant could be removed when it was 
time for it to be upgraded. ë While you can place the 
equipment on the roof using tower cranes while the 
scheme is being built, getting it off for replacement 
was tricky, because the underground lines and 
station infrastructure beneath the site limited the areas 
in which a heavy mobile crane could operate,í  D uncan
Bosu explains.

While the southern plant area was fully crane 
accessible from the nearby road, only part of the northern 
plant area could be accessed. This meant that any plant 
that could not be manoeuvred to the crane accessible 
area had to be capable of being broken down for removal 
by the goods lift. ë We used the BIM  model to demonstrate 

ì W e í v e  m a d e  p r o v i s i o n  t o  b r i n g  i n  
e x t e r n a l  s e r v i c e s  a n d  w e í v e  p r o v i d e d  
p l a n t  s p a c e  f o r  h e a t  e x c h a n g e r s  o n  
b o t h  h e a t i n g  a n d  c o o l i n g  s y s t e m s  
s h o u l d  a  n e t w o r k  b e c o m e  a v a i l a b l e î

The atrium is the focal 
point of the building
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that plant could be manoeuvred around the roof for 
removal,í  says D uncan Bosu. 

The plantí s roof top location enabled the plantrooms 
to be built off site in modules and craned into position. 
Similarly, a separate pump room module was also built 
off site and craned into position.

The chilled water plant was not modularised. The 
roof houses six air cooled chillers. To save energy, 
C hapmanBD SP  has designed a heat reclaim loop to 
collect heat from the heat rej ection side of the chillers 
which is then used to preheat the landlordí s domestic hot 
water feed in a dedicated pre heat cylinder.  

From the roof, services drop down risers housed in the 
buildingí s three concrete cores. A common heating and 
chilled water network serves all demises, including retail, 
offices and restaurants. ë Weí ve modularised both the 
heating and chilled water systems so that at weekends, 
when the offices are closed, the retail outlets can still 
operate,í  says D uncan Bosu.

An advantage of C hapmanBD SP í s top down servicing 
approach was that ducts and pipes were smaller at the 
base of the building compared with roof level. This 
enabled the existing risers that pass through the N etwork 
R ail ground floor retail to be reused to service the retail 
at ground and lower ground.

O ne of the benefits of this common approach to the 
provision of heating and cooling is that it will enable the 
scheme to be decarbonised more easily in the future. 

ë O ne of the things we looked at was the potential for connection to 
an energy network,í  explains D uncan Bosu. ë Weí ve made provision 
to bring in external services and weí ve provided plant space for heat 
exchangers on both heating and cooling systems should a network 
become available,í  he adds.

The building services for the office floors are designed on the basis 
that the building was to be let on a shell and core basis, with tenants 
undertaking their own fit out. In discussion with British L and, 
C hapmanBD SP  siz ed the central plant on the basis that most tenants 
will opt to use a fan coil system.

The design assumes four pipe units are located around the 
buildingí s perimeter, with two pipe cooling only units serving the 
remainder of the floor plates. ë Weí ve influenced the tenants a little bit 
by guiding them on the energy rating of the fan coil units to ensure 
the building sits within certain parameters to achieve the overall EP C  
for the building,í  says D uncan Bosu.

Another area of discussion with British L and was on both air quality 
and quantity. C hapmanBD SP  had monitored the site externally. ë The 
air quality was not great, so the client made the decision to install 
carbon filtration on all roof top air handling units, which has helped 
improve air quality,í  D uncan Bosu says.

In terms of air quantity:  the design was initially developed to 
comply with the British C ouncil for O ffices (BC O ) requirement 
of 1 2L · s 1  per person. However, as the design progressed, the air 
supply rate was increased to 1 6L · s 1  per person to further enhance 

!"#$%"&'(&)*+,-$.#&($./01$
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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.

50% + savings in capital cost 

Lightweight and compact footprint manufactured 
from Stainless Steel and Composite materials

Approaching 2000 units installed 
throughout the world cooling over 500MW 

Rapid deployment allowing simple installation 

HYPERSCALE
COOLING

FROM EXCOOL

400kW

600kW

1000kW

  www.excool.com
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ì Th e  a i r  q u a l i t y  w a s  n o t  g r e a t ,  s o  t h e  
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c a r b o n  fi l t r a t i o n  o n  a l l  r o o f  t o p  a i r  
h a n d l i n g  u n i t s ,  w h i c h  h a s  h e l p e d  
i m p r o v e a i r q u a l i t y î

the air quality and meet the requirements of the Well 
C ertification. ë At 2L · s 1 · m 2, ití s a higher airflow rate than 
the Building R egulations and the upper limit of the BC O  
guidance,í  says D uncan Bosu. Air supply to each floor 
plate has the ability to be regulated using variable volume 
control based on the C O 2 levels from the office space.

The buildingí s eco credentials also include greywater 
recycling and rainwater storage for toilet flushing. Waste 
water is collected from the showers and wash hand basins, 
which is then filtered and stored for use in flushing toilets.

R ainwater storage tanks are in the basement. The 
tanksí  primary purpose is for rainwater attenuation. 
L imitations on plant space meant that there was 
insufficient room to have a large amount of storage. 
Instead, the rainwater system controls monitor the 
weather forecast. If heavy rainfall is predicted, the 
tanks will be emptied to enable rainwater to be stored to 
provide attenuation. 

In accordance with its green credentials, the buildingí s electricity is 
purchased from renewable sources. There is also a small contribution 
from an area of photovoltaic panels on the buildingí s roof.  

British L and has offset the remainder of the residual embodied 
carbon split equally between a proj ect restoring 30 ,0 0 0  hectares 
of land on the Tibetan plateau and a teak afforestation proj ect in 
M exico to make this building British L andí s first net z ero carbon 
development.  CJ
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Who wants FREE 
water treatment tests for 
schools, colleges and universities?

*
for the associated installation. A second call or visit would be required to discuss the in depth 
report. If water testing is agreed upon following our recommendation, the customer or the 
approved contractor would be required to take the water sample from the system on the same 
day as the site visit. The Spirotech representative would complete all paper work and deliver the 
water sample to the laboratory for testing. Spirotech UK will not accept liability for any repairs 
incurred during the water sample testing period.

Register NOW for your 
free Water Quality & Total 
Solutions CPD

FREE on-site inspection, 
including a basic water test 
with fast turnaround

A full water analysis* 
and detailed report

For more information, call us on 0208 451 3344
or drop us an email at salessupport.uk@spirotech.com

Scan the QR code to register 
for your water quality CPD.
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Why compromise?
Air matters.
Good air quality in the home is essential for your 
long term health, especially when you consider an 
average person spends 75% of their time indoors 

it provides the best low-carbon heating solution, 
reducing costs and your environmental impact.
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COMPLETE SYSTEM DESIGN. UNDERFLOOR HEATING & COOLING. 
HEAT PUMPS. VENTILATION. HOT & COLD SUPPLY.
TRIED. TESTED. TRUSTED.

Got a project in mind?  
Call 01392 36 36 05 or visit omnie.co.uk
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he ASHR AE Winter C onference 20 22 celebrated its return 
to a live setting after a two year hiatus caused by the C ovid 1 9 
pandemic. Held in L as V egas, the event also allowed online 
participation and, in his welcome address, ASHR AE C EO  
J eff L ittleton said 2,0 0 0  registered delegates were expected on 
site, with nearly 50 0  j oining virtually. 

L ittleton also referenced ASHR AEí s move to its new Atlanta headquarters, 
which had undergone a deep retrofit to be transformed from a low
performing 1 97 0 s building into a net z ero ready facility. He then highlighted 
recent notable publications, including the !"#$!%&'()*+,&+-*.(&/01&,23-124&

5(,3*423*0, and the picture book 6-789)&(,+*,((1*,+&2.5(,3-1(, which is aimed 
at promoting building services careers among the under 1 0 s. This paperback 
swiftly sold out at the onsite bookstore, and is testament to the enthusiasm 
and enterprise of ASHR AEí s Student Activities C ommittee.

L ittleton concluded his plenary presentation with a call to arms to 
ë drive the carbon out of buildingsí . He said this period will be as pivotal for 
ASHR AE as the 1 97 0 s fuel crisis, as the world comes to grip with the realities 
of climate change. He pronounced that ë regulations, goals, and metrics are 
transitioning from energy to carbon, and ASHR AE must be hyper responsive 
to these changesí . The 1 4 0  volunteers of the ASHR AE decarbonisation task 
force were providing the necessary technical leadership, he added.

Although the conference programme had been rationalised to 
accommodate C ovid 1 9 constraints and restrictions, there were 52 technical 
sessions, covering a multiplicity of topics. 

J ennifer C ox, of Aecom, and L ucy Sherburn, of FairHeat, travelled to 
L as V egas as their priz e for being named C IBSE ASHR AE graduates of 
the year for 20 20  and 20 21  respectively. Each was formally recognised for 

their achievements in winning with the 
presentation of an engraved plaque. 

Sherburn presented at a workshop on 
$04(&:0.(4);&<0=&30&*,)>*1(&/-3-1(&+(,(123*0,), 
extolling the promotion of Stem careers in 
schools, colleges and universities. She said 
there was a great opportunity to capitalise on 
young peopleí s increasing desire to work in 
the low carbon sector, and that the industry 
should identify role models to influence and 
support young entrants into the profession.

This session was chaired by C atarina 
M arques, of L ondon South Bank U niversity 
(L SBU ), and included Steve G ill, of World 
R efrigeration D ay, exploring the concept 
of cognitive diversity in the workforce as 
a means of reaching more ë out of the boxí , 
divergent solutions. G raeme M aidment, 
of L SBU , spoke about the need to engage 
with school age children, while Ina 
C olombo, from the International Institute of 
R efrigeration, opined the lack of opportunities 
in the U K  for professionals from minority 
backgrounds, and illustrated initiatives to 
enhance their j ourney into engineering.

An example of speculative research 
development was provided by a seminar on 
?-*4.*,+@*,3(+123(.&*,.001&2*1&A-24*38 )(,)01), 
which discussed low cost, low power and 
high reliability sensing systems capable 
of accurately quantifying indoor air quality 
(IAQ ) metrics. 

Z ac Siefker, of P urdue U niversity, reported 
on C O 2 measurement being the metric that 
is regularly employed to assess IAQ  in the 
occupied space. He presented work that 
aims to provide alternatives to the current, 
almost ubiquitous, non dispersive infrared 
sensor. It included early investigation of 
chemiresistive sensors that change resistance 
with C O 2 levels, and resonant mass sensors, 
which employ an oxide coating on a tiny 
substrate (driven by an oscillator) that 
changes resonance with different C O 2 levels.

Siefker was clear that real world 
implementations are not straightforward. 
Although his early work has shown good 
potential for these small, cheap, low power 
sensors, their response time and other, as yet 
unanswered, questions on drift and ageing 
of materials will contribute to their eventual 
viability and commercial application.

As the world moves towards refrigeration 
solutions with lower environmental impact, 
there has been concern that some of the 
new refrigerant blends, which offer reduced 
global warming potential (G WP ), may 
present unacceptable risks if exposed to 
fire. Helen Walter Terrinoni, of the U S Air
C onditioning, Heating, and R efrigeration 
Institute, presented an update on some maj or 

L as V egas hosted the fi rst live AS H R AE  W inter C onference 
in two years, and the focus was on how the building 
services industry would ë drive the carbon out of buildingsí . 
T im D wyer reports from the hybrid event

VI VA  L A S VEG A S
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tests undertaken to identify haz ards to fire 
service personnel when responding to blaz es 
that included new refrigerants  designed as 
replacements for R  4 1 0 A , which is commonly 
used in small air conditioning units. 

The presentation looked at full scale 
testing of refrigerants classed as A1 , ë no flame 
propagationí  (R  4 1 0 A with G WP  20 88 and 
R  4 66A with G WP  7 33), and A2L  ë lower 
flammabilityí  (R  32 with G WP  67 5 and 
R  4 54 B with G WP  4 66), in  what  might be 
considered  extreme  fire conditions. Th ese 
included a simulated corridor fire, a domestic 
sofa fire , and a breakage in a refrigerant line. 

 Walter Terrinoni noted that hydrogen 
fluoride gas is formed for any fluorinated 
refrigerant in fire conditions, irrespective 
of whether it is A1   or A2L . However, the 
tests reinforced the understanding that A2L  
refrigerants are difficult to ignite, have slow 
flame speed and low heat of combustion, 
and can be safely applied with proper 
designs and installations. The full report is at 
!"#$%&'()*+,-# and  videos on the subj ect are at 
!"#$%&'./01&22342  CJ
■   !"#$%&"&'(%")"*+,+-$*)',*&'(,("%)',%"',.,-/,0/"1'
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When working on unique buildings, the installation environment 
can be challenging or complex, even for the M&E fixings! Where 
standard products just don’t cut it, Walraven’s innovative yet 
simple, quality EU-made products can provide the answer.  

Find out how our innovative products and technical support can 
help you deliver smart installation solutions.

■ Free M&E design serviceice
■ 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

Smart solutions for complex situations 

If you build 
95 storeys high,
there is no  
such thing as  
a small part
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he surge in gas  and electric ity prices 
following the C ovid 1 9 pandemic and the 
war in U kraine has exposed the fragility 
of the U K  energy market. The N ational 
G ridí s interdependence with global 
energy supplies means any disruption to 

supply, or a sharp increase in demand, has a significant 
impact on  prices.

Even before the war, wholesale prices were increasing 
sharply. Since the beginning of 20 21 , wholesale electricity 
 increased from 5p/ kWh to 20 p/ kWh, while wholesale 
gas leapt from 50 p/ therm to 250 p/ therm. Energy supply 
companies have gone bust a fter struggl ing to deal with 
these sharp and now sustained price increases, and 
consumers are feeling the effects of these dramatic rises 
on their energy bills.

Th ree key elements  ensure gas and electricity are 
available at the flick of a switch or the push of a button:  
electricity generation, distribution networks and the 
energy market.

Historically, the U K  has generated most of its 
electricity by burning fossil fuels, but the  G rid is powered 
by using renewable energy sources ñ  such as wind and 
solar ñ  as well as nuclear power and imports from other 
countries (see Figure 1  ).

Total electricity generated decreased by 3.6%  between 
20 1 9 and 20 20 ,  because of the reduction in  demand 
 brought about by the C ovid 1 9  lockdowns. The share of 
electricity generated from coal fell a further 0 .3% , from 
2.1 %  to 1 .8% , continuing a long term downwards trend. 

At certain times  in 20 21 , the U K  provided for its 
electricity needs without burning any coal. The decline 
in electricity supplied from fossil fuels was enabled by 
increased generation from renewables, which  raised its 
share of generation from 36.9%  to a record 4 3.1 % .

T here have been around 50  to 60  energy suppliers in the U K , 
but this number has declined rapidly since costs started soaring. 
C ustomers of firms that have gone out of business have mostly been 
picked up by the ë big sixí  energy suppliers ñ  C entrica, ED F Energy, 
E.O N , nP ower, O V O  and Scottish P ower. 

We are  seeing a reluctance by the remaining energy suppliers to 
take on  new business. O ur clients with new developments ready for 
occupancy are finding it increasing ly difficult to get energy supply 
deals to permit completions.

G as and electricity customer prices are determined by a number 
of factors. Wholesale energy prices account for up to 4 0 %  of the 
average electricity bill, according to Energy U K , with these prices 
dependent on factors such as the cost of generating electricity, and 
supply and demand. As suppliers buy in advance, some of the volatility 

T he surge in global economic activity 
post C ovid led to the q uadrupling of 
energy prices even before R ussiaí s 
invasion of U kraine sent energy 
markets into meltdown. Aecomí s 
V ince C olby and R ob M ayes assess the 
direction of gas and electricity markets 
as infl  ation begins to bite
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ì Ou r  c l i e n t s  w i t h  n e w  d e v e l o p m e n t s  
r e a d y  f o r  o c c u p a n c y  a r e  fi  n d i n g  i t  
i n c r e a s i n g  l y  d i !  c u l t  t o  g e t  e n e r g y  
s u p p l y  d e a l s  t o  p e r m i t  c o m p l e t i o n s î
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also lost a siz eable portion of its electricity generation 
capacity. M ost of  the U K í s ageing nuclear power stations 
have recently been ñ  or are due to be ñ  decommissioned, 
with only three scheduled to remain open. M any of the 
 countryí s coal power stations have also been phased out.

Britainí s most important interconnecting power circuit 
(with France) is operating at reduced capacity following 
a fire at a sub station in K ent last September. It woní t be 
 repaired fully until 20 23. 

Figure  2 represents the wholesale prices that suppliers 
typically face when buying gas or electricity . The cost of 
 purchasing wholesale energy is the largest component 
of a customerí s bill , and the energy regulator, O  fgem, 
takes wholesale prices into account when setting the 
level of the  price  cap. O  fgem data clearly shows the 
dramatic trend line in  wholesale market prices over the 
past 1 2 months, with  electricity and gas prices following 
near identical tr aj ectories.

What does this mean for the 
energy consumer?

  For the domestic market, the acute problem is that the
energy price cap, governing most retail energy bills,
rose by  more than 50 %  last month, raising the cost of
gas and electricity for a U K  household with typical
consumption from £ 1 ,280  to up to £ 2,0 0 0  per  year.
  The extra £ 7 20  represents roughly 3%  of disposable
income after housing costs for a household at the
middle of the income distribution. Tax revenues will
also be hit, because households will have to pay more
for energy, which attracts only a 5%  V AT rate,  so will
probably spend less on other goods and services with an
average V AT rate at least twice this level.
  The non domestic market doesní t benefit from a 
price cap and will already be feeling the pain of higher
energy prices.
  If the C hancellor wanted to cover the increase by
socialising the total cost, taxpayers would face a bill
of £ 20 bn per  year to lower bills by £ 7 20  for the 28.5m
domestic households connected to the electricity  G rid.
  The only other questions are, who pays and when ?
 The government could decide that those with the
highest energy bills relative to income should get
greater protection  ñ  but this scheme would have to be
financed by imposing higher energy bills on those who
are not eligible for assistance.
  The  government could wait  and hope  gas prices fall and
bill increases can be spread over time :  pain postponed
rather than avoided. But retail energy markets predict
that bills are likely to remain high for some time.
  With the  European conflict and ongoing energy
embargoes and rationing from C entral Europe,  high
energy prices look set to continue for some time.
  The drive to alternative energy strategies and
decarbonisation policies will reduce the U K í s reliance
on fossil fuels and imports, but this comes with a
cost and long programme. There appears to be no
short term good news  CJ

A bo u t  t he au t ho rs
■ !"#$%&$'()*!"#!$!%"&'()*&!$+%!+')&,-*%.!$!#'+"*&!,&*-'()!
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can be smoothed out. The price will also be affected by operating 
costs, such as transport and maintenance, taxes , government policies  ñ  
such as environmental levies  ñ  and good old fashioned competition. 

Where you live also makes a difference, with the charges levied by 
local distribution networks, and the amount of energy a supplier buys 
and sells in a region, affecting how much it charges.

What is causing the market upheaval?  
There has been a perfect storm in the energy market. The war in 
U kraine has meant Europeí s gas supplies  have become less reliable, 
and this uncertainty affects the U K   because it makes up shortfalls in 
generation with imported supplies from the continent. C hinaí s huge 
post C  ovid demand for energy is taking supplies away from R ussia and 
the M iddle East, some of which would normally come to Europe.

O ne of the U K í s largest gas storage facilities was closed in 20 1 7 , 
reducing the countryí s ability to hold buffer or reserve stocks.  It has 
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O VER SI Z I NG  
MA TTER S

hances are that, if you live in 
the U K , your home is heated 
by a gas boiler. G as boilers 
are the dominant way to 
heat British homes, with more 
than 20  million in operation 

and more than 1 .2 million still being installed 
every year. 

Electrification of heat through the 
deployment of heat pumps will play a pivotal 
role in the decarbonisation of heat, as set out 
in the governmentí s target to install 60 0 ,0 0 0  
such units per year by 20 28. But with such 
a large install base of boilers and continued 
rate of replacement ñ  even in 20 28 it is likely 
that ~ 60 0 ,0 0 0 +  boilers will be installed ñ  
improvements to boiler efficiency can, and 
should, contribute to decarbonisation, and are 
likely to carry across to hydrogen boilers. 

The last maj or improvement in boiler 
technology was the move to condensing gas 
boilers, which resulted in tangible savings of 
carbon and cost. But the technology hasní t 
stood still, and continues to be developed. 
Are there further cost and carbon savings 
to be gained from the humble boiler?  The 
research we carried out for our C IBSE C arter 
Bronz e M edal winning paper ñ  !""#$%&'"&(')*#+&
oversizing on efficiency: a dynamic simulation 
study ñ  aimed to answer these questions.

Output
The most common type of boiler in U K  
homes is the combination (combi) boiler, 
which provides space heat and on demand 
hot water. These boilers have proven popular 
with homebuilders, consumers and installers 
because of their low cost, simple installation 
and space saving form factor.

However, such boilers must be able to 
meet the different requirements of a near
instantaneous demand for hot water and 
space heating. The heating power demand to 
provide hot water to multiple outlets, such as 
showers and taps, can be many times the peak 
space heating demand of homes, and even 
more on milder days. This difference in siz ing 
requirement for space and water heating 
presents a challenge to the efficient operation 
of combi boilers.

D omestic boilers do not typically operate 

C

at fixed output and, instead, adj ust (modulate) 
their output to fixed levels, which are selected 
according to the demand. U nfortunately, 
the modulation ranges of modern boilers 
are typically around 5: 1  peak to minimum 
heat delivered (for example, 25kW boiler 
minimum output would be 5kW).

The conditions of operation for a boiler to 
achieve its design efficiency is steady state 
operation with low system water temperature 
flowing to and from the heat emitters in the 
building. This will ensure maximum capture 
of heat and latent heat from combustion 
products, and avoid the losses associated with 
starting and stopping. 

Should the minimum heat output of a 
boiler be too high to match the heat demand, 
the boiler cycles on and off, disrupting 
steady state low temperature operation and 
reducing efficiency. 

Measuring e!ciency 
P revious monitoring of boilers in use has 
shown that efficiency falls short of the 
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W ith energy prices soaring 
and carbon reduction a 

priority, ensuring heating 
systems are specifi ed 

to operate as e!ciently 
as possible is essential. 
In this article, based on 

their C IB S E  C arter B ronz e 
M edal winning paper, 

D r G eorge B ennett and 
D r C li! E lwell ex plain 

the impact on energy use 
and comfort of oversiz ing 
boilers ñ  and how correct 

siz ing can boost e!ciency 

B O I L E R  E F F I C I E N C Y   |   O VERSIZ IN G
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of the heating system in a co simulation 
environment in M atlab.

In a simulation environment, the 
efficiency of the whole heating system could 
be tracked across multiple heating system 
configurations within the same virtual home, 
thereby eliminating the uncertainty of field 
measurement comparison across buildings, 
with all the uncertainty of construction, 
occupants, weather, and so on.

The level of oversiz ing present in most 
homes is considerable, and it is quantified as 
the ratio of boiler maximum output to the 
design heat load of a building, known as plant 
siz e ratio (P SR ). 

By simulating a common combi boiler siz e 
of 28kW (with a modulation range of 5: 1 ) in 
a typical EP C  grade C  home with a design 
heat load of 3.3kW, we found that the level 
of boiler cycling was similar to that found in 
real boilers. Further simulations showed that 

ì Cu r r e n t  l e g i s l a t i o n  
a n d  l a b e l l i n g  o v e r l o o k  
PSR a s  a  d e t e r m i n a n t  
o f  s y s t e m  e f f i c i e n c y ,  
f a i l i n g  t o  i n c e n t i v i s e  
a p p r o p r i a t e  s i z i n g î

the typical oversiz ing (P SR  > 3) and associated 
cycling behaviour brings an efficiency penalty 
of 6 9% . 

Impact
The building fabric model enabled the 
impact of P SR  on internal temperatures to 
be investigated. When the heating schedule 
was unchanged from that typically employed 
(0 7 : 0 0  0 9: 0 0  and 1 6: 0 0  23: 0 0 ), then the 
increased efficiency at lower P SR  was 
accompanied by lower internal temperatures, 
impacting thermal comfort.

However, extending the heating periods 
enabled the more modestly siz ed boiler 
to maintain the internal temperature 
at the required level without sacrificing 
efficiency. In the dwelling and heating 
system simulated, the efficiency gain from 
lower P SR  outweighed the increased gas 
demand from longer operating times, 
resulting in energy savings. 

There is a clear link between raising P SR , 
increased cycling and an associated decreased 
efficiency;  however, in the U K , boilers are 
regularly oversiz ed with respect to space 
heating, especially combination boilers that 
must cover peak hot water demand. 

C urrent legislation and labelling ñ  including 
Energy related P roducts and Standard 
Assessment P rocedure ñ  overlook P SR  as a 
determinant of system efficiency, failing to 
incentivise appropriate siz ing.

R educing boiler oversiz ing by addressing 
installation practices and certification 
has the potential to improve efficiency 
significantly at low cost, decreasing 
associated carbon emissions and saving 
customers money. 

Smaller, more suitable boilers can achieve 
their design efficiency in situ, but must be 
operated for longer periods to achieve the 
required internal temperatures ñ  but this 
can be done without sacrificing efficiency or 
energy demand. 

The correct siz ing of boilers, coupled 
with more continuous heating schedules, 
decreases carbon emissions and can be 
implemented in the short term, before 
the stock is transferred to lower carbon 
technologies such as heat pumps.  CJ
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the efficient operation of a combi boiler

advertised values and expectation, giving 
the potential for real world improvements. 
R esearch has also shown (from the same 
authors) that on/ off cycling is widespread 
in combi boilers in homes across the U K , 
where the minimum power output is 
typically above those required to match 
winter space heating load. 

The research in our paper aimed to 
investigate whether the limited modulation 
range of combi boilers, together with the 
mismatch of space and water heating 
demands, is a significant contributor to the 
reduction of in situ efficiency, and whether 
this can be mitigated. 

O ur study used dynamic simulation 
modelling to illustrate the impact of 
boiler oversiz ing on cycling, quantify 
the impact on efficiency, and explore 
measures to mitigate negative effects. 
The models mapped a range of operation 
and oversiz ing characteristics, coupling 
an established building model (TR N SY S) 
with physically accurate representations 

CIBSE May 22 pp28-29 Boiler efficiency.indd   29 22/04/2022   15:16



30   May 2022   www.cibsejournal.com 

p30.CIBSEMagMay22.indd   30 19/04/2022   10:35



J O U R NA L
C I B SE

P O W ER
A D D R ESSED
How E. ON is using large heat pumps 
to decarbonise City o!  ces

C P D :  Meet ing  seaso nal  d emand s 
wit h air t o  wat er heat  pu mps
C I B SEí s A M1 7  no n d o mest ic  
heat  pu mp g u id anc e 

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

CIBSE May 22 pp31 Cover Supp.indd   31 22/04/2022   16:19



32   May 2022   www.cibsejournal.com 

Let’s talk
Air Source Heat Pumps.
More choice from the heat experts

Today’s low carbon heating challenges need fl exible solutions 
working in harmony. Our new Air Source Heat Pumps can 
integrate seamlessly into a complete heating solution.

Start a conversation with our heat experts
remeha.co.uk/morechoice

Today’s low carbon heating challenges need fl exible solutions 
working in harmony. Our new Air Source Heat Pumps can 
integrate seamlessly into a complete heating solution.

Start a conversation with our heat expertsStart a conversation with our heat experts
remeha.co.uk/morechoiceremeha.co.uk/morechoice

695114 Remeha ASHP-HPT-Full page ad-210x297mm.indd   1 03/03/2022   12:02p32.CIBSEMagMay22.indd   32 19/04/2022   16:38



www.cibsejournal.com  May 2022   3 3

ED I TO R I A L

H eating up
!"#$%&'()*%+*,-%".(%/,0(*1-(1"#$%1(2%
(1(*/3%$"*)"(/34%)11,51&(6%71%89*7'4%".)"%
7"%7$%:)1;71/%,1%.()"%95-9%"(&.1,',/3%",%
.('9%6(&)*:,17$(%.()"71/%71%<=%.,-($%
)16%&,--(*&7)'%:57'671/$>%!"%9')1$%",%-);(%
?@A%,+%('(&"*7&7"3%',2%&)*:,1%:3%BCDC4%
27".%".(%")*/("%,+%ECC4CCC%.()"%95-9%
71$")'')"7,1$%(0(*3%3()*%:3%BCBF>%
G,2(0(*4%".(*(%7$%&5**(1"'3%)%')&;%,+%
/576)1&(%+,*%1,1H6,-($"7&%.()"%95-9$4%
$,%I%+,'',271/%".(%$5&&($$%,+%J!KLM#$%BCBN%

/576)1&(%!"#$%&'()%*+,*%-./)(00()-1./%213%,+0)-4+.-)%3'/-5'.)-(0%

6+-05-.7/%I%KM!L%.)$%&,--7$$7,1(6%J!KLM%",%9*,65&(%!"#8%&'()%

*+,*/%213%0(37'%.1.451,'/)-9%6+-05-.7/4%65(%+,*%95:'7&)"7,1%".7$%
$5--(*>%J!KLM%.)$%:((1%2,*;71/%27".%8*59%)16%)%&*,$$H7165$"*3%
steerin  ro  on the title  hich yo  c n find o t o t on e .  
8$%(O)-9'($%,+%2.)"%&)1%:(%)&.7(0(6%27".%*(1(2):'(%.()"71/%
)"%')*/(*%$&)'(4%M>PQ%7$%71$")''71/%)1%711,0)"70(%.()"%95-9%)16%
:,*(.,'(%$,'5"7,1%)"%7"$%$")"(H,+H".(H)*"%J7"7/(1%(1(*/3%&(1"*(%71%
the ity of ondon e . e n hile  rs rici s  of  
L3$"(-$4%67$&5$$($%.,2%.()"%1("2,*;$%&)1%:(%5$(6%",%$.)*(%2)$"(%
he t nd store s r l s rene le ener y e  t in  ress re 
,++%".(%R*76%)16%,++(*71/%".(%<=%)%&,$"H(++(&"70(%*,5"(%",%1("%S(*,>
■ !"#$%$&''#()*+,%*+!)*'+*

T*)-)"7&%(1(*/3%
9*7&(%.7;($4%)-:7"7,5$%
$5$")71):7'7"3%")*/("$%I%
U5$"%2.(1%7"%$((-(6%
".)"%".71/$%2(*(%,1%
".(%594%:5$71($$($%)*(%
.)071/%",%1)07/)"(%)1%
519*(&(6(1"(6%(1(*/3%

inefield. nd e  in the 
he tin  ind stry  find 
,5*$('0($%)"%".(%.()*"%,+%

:,".%".(%9*,:'(-%)16%".(%$,'5"7,1>
G,2%2(%.()"%,5*%:57'671/$%-5$"%&.)1/(>%V(%

fir ly elieve th t the three s   he t s  
.()"%1("2,*;$%)16%.36*,/(1%I%)''%.)0(%)%07")'%9)*"%
",%9')3%71%".(%6(&)*:,17$)"7,1%-7O4%)',1/%27".%
ener y efficiency. his s e diversific tion of 
he t so rces nd foc s on i isin  efficiency 
27''%)'$,%)&.7(0(%".(%*(W57*(6%*(65&"7,1%71%.()"%
6(-)16%)16%7-9*,0(-(1"%71%(1(*/3%$(&5*7"3>%

he ch llen e  of co rse  is th t there is no 

C ollaborating for sustainability

!"#$%#$&

3 4   H e a t i n g  n e w s
G36*,/(1%.3:*76%.()"%95-9%"*7)'%

3 6   Sh a r i n g  e c o n o m y
<$71/%.()"%1("2,*;$%",%$.)*(%

2)$"(%.()"%,*%$",*(%/*((1%(1(*/3

3 8   P i p i n g  h o t
82)*6H271171/%979(H27".71H)H
979(%6,-($"7&%.,"%2)"(*%$,'5"7,1

4 2   T h i n k i n g  b i g
s ne   id nce on 
1,1H6,-($"7&%.()"%95-9$

4 6   G r e e n i n g  t h e  C i t y
J7"3%,+%X,16,1%.()"%1("2,*;%

5 2   P u m p  u p  t h e  h e a t
G()"%95-9%2)"(*%.()"(*$%

5 4   Sa f e l y  t o  n e t  z e r o  
G,2%)%1(2%$)+("3%&5'"5*(%&,5'6%
.('9%)&.7(0(%1("%S(*,%")*/("$

5 7   C P D
eetin  se son l de nd ith 
)7*H",H2)"(*%.()"%95-9$%

$71/'(%$,'5"7,14%2.7&.%-()1$%".)"%76(1"7+371/%)16%
6('70(*71/%".(%-,$"%)99*,9*7)"(%:($9,;(%)99*,)&.%
&)1%:(%+)*%+*,-%$"*)7/."+,*2)*6>%
L,%.,2%",%*($,'0(%".7$Y%P1(%$,'5"7,1%7$%",%
(1&,5*)/(%()*'7(*%(1/)/(-(1"%)16%-,*(%*,:5$"%
+,*2)*6%9')1171/%)&*,$$%".(%7165$"*3>%K3%9,,'71/%
,5*%$9(&7)'7$"%;1,2'(6/(4%2(%27''%:(%:(""(*%)*-(6%
",%.('9%:5$71($$($%9',"%".(7*%9)".%",%1("%S(*,>%
MO9(*7(1&(6%-)15+)&"5*(*$%27''%:(%):'(%
",%&,1"*7:5"(%"(&.17&)'%(O9(*"7$(%",%(1$5*(%
,9"7-)' *($5'"$>
P5*%517"(6%/,)'%-5$"%:(%",%-)O7-7$(%.()"71/%

efficiency nd erfor nce t every st e. in  
)%-,*(%&,''):,*)"70(%)16%9*,)&"70(%)99*,)&.%
27''%.('9%5$%6,%U5$"%".)"4%(1$5*71/%".)"%2(%6('70(*%
".(%*7/."%$,'5"7,1$%)"%".(%*7/."%"7-(%",%$599,*"%

sinesses thro h these diffic lt ti es.

■ !"#$%&'""( is s les nd s ecific tion director 
)"%K)O7%J,--(*&7)'%L,'5"7,1$>

■ or ore infor tion  visit  &)*)+,-."-/01*"&).+"2.)

■ ,3(&)'4',5)&+),5)&4-."-/016/,72589."3()34)(

Editorial
%(25"&:%8'(O%L-7".
;)7:  

%*,27:%)$-7".Z&7:$(U,5*1)'>&,-

;).+32.,7$)(25"&: i  yer

<)42=3)&:%[)-($%K)'6271

:;<=>%?1+3.(0%7$%2*7""(1%)16%9*,65&(6%:3%J\X%%
rid e lishers td  

el    . 
'''-.>7-."-/0

 rid e echno r  e r et o d  
J)-:*76/(%JK@%F\K>

%(25"&2,7$.">8$(),(723):$ irst d y of the onth 
9*(&(671/%".(%95:'7&)"7,1%-,1".

Advertisement sales
<24>7,8$,3($4>"34"&4+2> i  olley

U7->+,''(3Z*(6)&"70(>&,>5;

;)7:$     

?&"(/.54$@$4)&A2.)4%%
[,1)".)1%86(:)3,

U,1)".)1>)6(:)3,Z*(6)&"70(>&,>5;

;)7:$     
!).&/25*)35$,(A)&52423=

&7:$(U,5*1)'U,:$Z*(6)&"70(>&,>5;

;)7:$     
B(A)&52423=$>&"(/.52"3$$

[)1(%M)$"(*-)1
U)1(>()$"(*-)1Z*(6)&"70(>&,>5;

;)7:$     

$'()*+,-,*-.)(/+0(..(1),-))

(1,2*0,34)532(0,34)1*)-*2)

-(6(..30,47)0(+0(.(-2)2'()

8,(9.)*:)2'()!'302(0(1)

;-.2,2<2,*-)*:)=<,41,->)&(08,6(.)

%->,-((0.)?!;=&%@A)B-4(..)

specifica  state  oo s or 
.(08,6(.)5(-2,*-(1),-)(1,2*0,34)

*0)318(02,.(5(-2.)30()-*2)

for a  en orse   S  
9',6')1*(.)-*2)><303-2(()*0)

(-1*0.()*0)366(+2)3-7)4,3C,4,27)

:*0)3-7)>**1.)3-1D*0).(08,6(.)

:(32<0(1),-)2',.)+<C4,632,*-A

C)$&)*23($,77$&),()&4$5+,5$25$
24$5+)2&$&)4>"342#27258$5"$A)&2D8$
,(A)&524)&4E$>&"(/.54$.7,2*4-

Su p p l e m e n t
www. cibsej ournal. com

# Bu ild2 P erform

CIBSE May 22 pp33 Contents Supp.indd   33 22/04/2022   18:09



C O M M E R C I A L  H E A T I N G |   P RO D U CT  N EW S

3 4    May 2022   www.cibsejournal.com 

H Y D R O G EN TR I A L L ED  I N 
C O MMER C I A L  SETTI NG

smart hydrogen hybrid heating 
system has been demonstrated 
in a commercial building at 
the P ort of M ilford Haven, 
P embrokeshire, in what has 
been hailed as a ë world firstí .

The trial combined a hydrogen fuelled 
boiler with an electric air source heat pump, 
alongside smart control technology. The aim 
was to prove the effectiveness of the hybrid 
technology solution, which could play a role 
in helping the U K  to reach its net z ero target. 

The trial was part of the U K  R esearch and 
Innovation funded M ilford Haven:  Energy 
K ingdom proj ect, and partners included the 
P ort of M ilford Haven, Worcester Bosch, 
P assiv U K , Wales &  West U tilities, K iwa U K , 
O ffshore R enewable Energy C atapult, and 
P embrokeshire C ounty C ouncil. 

Hybrid heating systems are designed to 
switch between using renewable electricity 
when ití s available, and green gases, such as 
hydrogen, at other times. The trial partners 
claim that using clean fuel in this way will 
enable the full decarbonisation of heat, 
while ensuring cost and carbon emissions 
reductions are prioritised. 

They claim that such hybrid solutions 
could be a cheaper and less disruptive 

alternative for the U K í s building stock that 
is not suitable for a standalone heat pump 
solution, and that these systems could be 
fitted as a quick and direct replacement to 
a typical boiler system. They cite research 
suggesting that almost 50 %  of U K  properties 
are not suitable for standalone heat pumps. 

The hydrogen boiler installed for the 
proj ect was developed by engineers at 
Worcester Bosch as part of the D epartment 
for Business, Energy and Industrial Strategy
funded Hy4 Heat proj ect. 

K iwa U K  delivered bottled hydrogen to the 
Worcester Bosch boiler to simulate periods 
when renewable electricity was unavailable 
to run the heat pump, or when a temperature 
boost was required. 

The smart controls were designed by 
P assiv U K  and integrated with the system to 
switch automatically between the air source 
heat pump and the hydrogen boiler. Every 
two minutes, the system assesses energy 
generation mix and renewable electricity 
availability on the local grid, requesting that 
the boiler run on hydrogen when renewable 
power is unavailable. Hydrogen produces 
z ero carbon emissions during combustion.

Tom V eli, proj ect director at P assiv U K , 
said:  ë Flexibility solutions such as the P assiv 
U K  smart hydrogen hybrid heating control 
offer the ability to make use of renewable 
electricity, when cheap and plentiful, to warm 
up the building fabric, and then fall back 
on hydrogen as an alternative fuel during 
periods of peak demand for electricity. 

ë R esponding to renewable generation and 
network requirements in real time enables 
demand to become more agile, as opposed 
to static, creating carbon savings, customer 
savings and commercial opportunities for a 
smarter, decentralised grid that is powered 
fully by renewable energy. The M ilford 
Haven:  Energy K ingdom proj ect is a great 
example of this.í

C ommenting on the trial, C arl Arntz en, 
C EO  at Worcester Bosch, said:  ë L ast year, our 
prototype hydrogen boiler was showcased in 
a domestic setting in G ateshead, but this is 
the first ever commercial application of the 
technology, the first hydrogen hybrid, and 
the first retrofit of a hydrogen boiler into an 
existing building.í  

The M ilford Haven:  Energy K ingdom 
proj ect is one of the detailed design proj ects 
that is taking place within the scope of the 
P rospering from the Energy R evolution 
programme of works funded by U K  R esearch 
and Innovation, as part of its Industrial 
Strategy C hallenge Fund. 

The aim is to design a blueprint for 
smart local energy systems fuelled by 
renewable energy and hydrogen ñ  and, more 
specifically, how to create demand and make 
the distribution and use of green hydrogen 
financially viable within buildings, industry, 
power and transport.  CJ

Ba x i  p u b l i s h e s  n o n 
d o m e s t i c  h y d r o g e n  g u i d e
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M ilford H aven hybrid trial combined hydrogen fuelled 
boiler with air source heat pump and smart controls

A
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T he U K í s energy sector has made 
great progress in reducing carbon 
emissions with the growth in 
renewable energy. Wind power, 

in particular, has been so successful in 
replacing fossil fuels that  G rid integration 
is now becoming the real challenge. 

As a result of a shortfall in transmission 
capability, it is estimated that the U K  
exploits only around 50 %  of its installed 
wind power capacity. The consequence 
of  this is that, to balance the  G rid in 20 1 9, 
the Balancing Services U se of System 
 payment  was more than £ 1 .4 bn, which 
includes constraint payments to wind farms 
for discarding power.

U sing large volumes of wind generated electrical 
power makes balancing the   G rid difficult. To improve 
the situation, huge investments in grid infrastructure 
are required, alongside modulating conventional, 
controllable power plants. This includes demand
response initiatives, electricity import and export 
through transnational inter connectors, and electricity 
storage, such as hydroelectric and batteries. 

This  illustrates the inflexibility of this 
solution, and highlights the need for 
alternative approaches to storing energy, 
such as power  to  heat and power  to  gas. 

By contrast, in D enmark ñ  which has 
probably the highest percentage of wind 
power per capita in the world  ñ  there is 
a growing appreciation that successfully 
replacing fossil fuels with renewables 
will require far more than wind turbines 
and batteries . It will require a complete 
revolution of the countryí s economy.

D enmark  turned to renewables as a 
reaction to the oil crisis in the early 1 97 0 s, 
when most D anish homes had oil fired 

heating. The drivers for change were cost and security of 
energy supply ;  now, a target of net z ero by 20 50  is driving 
D enmark to embark on a second renewables revolution.

The expensive ë hardí  electric approach  being pursued 
by the U K  has been eschewed in D enmark in favour 
of sector  (or utility) coupling   to provid e low carbon 
heating and cooling to buildings. This is based on 
installing heat networks in urban areas to share energy 
between sectors, with heat pumps used to supply heat to 
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Hamworthyí s
W essex  
M o du M ax  mk 3  
l o w  N O x bo il er
REDUCED NOx V ERSION
F OR SUMMER 2022

A new version of our modular boiler 
with NOx emissions of 24 mg/kWhr 
or below, up to 15:1 turndown ratio, 
40° C delta T and 90° C output for top 
up and back up heat demands.

12 MODELS
9 7    7 62k W OUTPUT

hamworthy heating.com
enquiries@hamworthy heating.com
01202 662500
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buildings in remote areas where heat networks are not 
economically viable. 

The crucial difference between the two approaches 
is that hard electrification requires storage using ë power 
to powerí  technologies (such as batteries), as opposed 
to storage by power to heat  or power to gas. P ower to 
heat can be activated during periods of abundant wind 
and/ or solar generation, with conversion carried out 
by large scale heat pumps or electric boilers,  and the 
resultant hot water sent to storage for  the short term, or 
season  to  season. Surplus renewable power can be used 
in the electrolysis of water to produce hydrogen gas for 
applications where there are no ready energy alternatives, 
such as heavy industry, aviation and transport. 

A maj or benefit of heat networks is that they use waste 
heat from various sources, including power stations, 
waste incineration and industrial processes (including 
hydrogen production), to deliver energy cost effectively. 
This  reduces  dependence on non renewable fuels and 
improves  security of supply.

ì A m a j o r  b e n e fi  t  o f  h e a t  
n e t w o r k s  i s  t h a t  t h e y  u s e  w a s t e  
h e a t  f r o m  v a r i o u s  s o u r c e s ,  
i n c l u d i n g  p o w e r  s t a t i o n s î

For D enmark, it is estimated that around 35TWh of 
heat network heating will be required by 20 50 , with heat 
pumps supplying an additional 1 5TWh ( see Figure 1 ). 
Some of the heat for district heating will be provided by 
ë waste heatí  from the production of electro fuels, the use 
of which helps to make the proj ect viable. 

To generate sufficient green electricity to power 
the country and to produce electro fuels, D enmark is 
constructing two ë energy islandsí  in the N orth Sea, which 
will be hubs for offshore wind. Initially, one island will 
supply 2G W of energy, while the other will supply 3G W, 
but with the potential for both to supply up to 1 0 G W.

According to the U K  government, heat networks could 
contribute  95TWh, or 20 %  of the total heat  demand, 
w hich  is almost three times that of D enmark. That would 
 offer huge potential economies of scale benefits.

 The contrast in both cost and carbon reduction savings 
from the U K  adopting a sector coupled approach could 
be significant when compared  with the hard electric 
approach that the government appears to be pursuing  ñ  
which is why the U K  needs to pause now and consider its 
options very carefully.  CJ
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ener y effi cient sol tion. t the  ildin  erfor nce 
rds  the inner of the rod ct or nnov tion of the e r  

ell ein  c te ory s the ter inetics co o   hich 
is desi ned to ens re ener y effi cient  s fe  s ly th t 

doesn t co ro ise cons er re ire ents. 
co o is  co er i e ithin i e recirc l tion syste  th t  ee s 

hot ter  hot  nd cold ter  cold. t is desi ned to control the s re d 
of ter orne tho ens nd iofi l  hile still ein  hi hly ener y  
effi cient. he rds d es descri ed the syste  s  novel  innov tive 

rod ct th t ddresses  re l life ch llen e ro stly .

Health and safety
e lth nd s fety re ey iss es hen it co es to  s ly. ot nd 

cold ter needs to e e t t the desired te er t res  nd the ter h s 
to e e t ovin  on  re l r sis. 

 syste s in co erci l nd l r e residenti l ildin s h ve lon  
incor or ted recirc l tion syste s  here ter is const ntly rehe ted 

nd ed ro nd the syste  to int in  s fe or in  te er t re.
he in s fety iss es for  syste s involve the control of 

tho ens nd revention of sc ldin . 
r dition lly  ot le ter circ l tion co rises se r te  o  nd 

ret rn i es  ith r nches off the  o  i e to individ l o tlets. he  o  
ret rn nd r nches re ll s ect to te er t re loss  rel tive to the 
dist nce fro  nd ret rn to  the he tin  so rce. 

re s of lo  te er t res occ r here there is no circ l tion in these 

r nches d rin  eriods hen o tlets re 
not ein  sed or sed less fre ently. his 
c n res lt in the ndesir le rolifer tion 
of tho ens  s ch s le ionell  cteri . 

o t in  these iss es re ires costly  
ti e cons in  onitorin  tre t ent  nd 

stef l  shin  re i es.
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y co li nce ith  roved ode 
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ter t  ini  of  nd ens rin  
distri ted ter is s lied t   
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one in te  the te er t re in the ret rn 
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Energy e!  ciency
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et een the ter te er t re nd the 
te er t re of the ir s rro ndin  the i e  
in  convention l syste  this ill e fro  

oth the  o  nd ret rn i es.
ter in the syste  st e const ntly 

rehe ted nd ed ro nd the syste . 
ed cin  he t loss fro  the s rf ce re  of 

the i e or  co ld  therefore  si nifi c ntly 
incre se ther l effi ciency. 

n ddition  here stor e is necess ry 
to s tisfy  ct tin  tterns of  
de nd  c rrent le isl tion   
re ires ter  e e t t or ove . 

his in t rn re ires  const ntly hi h 
o nt of ener y.

T he pipe  within  a  pipe
 o ddress these iss es  the ter inetics 

co o circ l tion syste  incor or tes  
co i lly confi red ret rn i e ithin the 
 o  i e  red cin  s rf ce re  nd he t 

loss. ter inetics s ys this ro ch 
c n h lve inst ll tion ti e nd costs  i e 

!"#$%&'()''"'*+,-"
fi tting showing the pipe 
within a pipe
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An innovative pipe within a pipe design for domestic 
hot water systems o! ers improved energy e"  ciency 
and healthy and safe water for end users. 
P hil L attimore looks at benefi  ts of the C IB S E  
Award winning W ater K inetics E co Duo

Piping hot
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ins l tion  nd ll fi in s s no ret rn i e is re ired . 
 t lso esti tes th t co o c n int in  s vin  of 

l ost  in ener y costs over  convention l syste   
thro ho t its lifeti e. 

nner i e inte rity in the co o is int ined 
thro h the i e ein  held y st inless steel coils  

nd in the fi ttin s y st inless steel se r tors  hich 
re re fi tted. 

n ter s of costs for i e or  nd fi ttin s  ter 
inetics int ins th t there is  sli ht s vin  for co

o  co red ith st nd rd fi ttin s  t in  into cco nt 
th t fe er fi ttin s ill e re ired s there is no ret rn 

i e.  l r er s vin  is de on i e ll fi in s nd 
ins l tion  nd in ti e nd cost of the inst ll tion.

he syste  c n e ro r ed to r ise the 
te er t re of the ter ove  for  rief 

eriod  t  desired fre ency for e le  every  
ho rs  th s ste risin  the hole syste  ri ht  
to the oint of se  reventin  the rolifer tion of 
d n ero s tho ens.

ter inetics rovides ress  o  ch rts on its 
e site to en le the necess ry c lc l tions on i e 

si in  to e de. n rinci le  if  ed  o  syste  
is sed  the velocity of the ter tr vellin  thro h the 

i e or  c n e incre sed y incre sin  the  
s eed. ltern tively  if  ed  o  syste  isn t ein  

sed  i e si es c n e incre sed y one si e. 
hile one of the ch llen es ith so e  

distri tion syste s is sc lin  there is no ddition l ris  
of sc lin  ith co o  s ys the co ny. t cl i s 
the sli ht disr tion to l in r  o  of ter incre ses 
t r lence thro h the i e or  nd fi ttin s  nd c n 
hel  to red ce sc le.

ter inetics s ys th t n co o fi ttin  c n s ve 
.  tonnes of c r on over the ye r lifeti e of  

ildin  hich e tes to ore th n  tonnes er 
ildin   on ver e . he co ny lso cl i s  of 

the teri ls sed in the rod ct re recycl le  ith 
 ein  recycl le t end of life.

he co o is desi ned to deliver  si nifi c nt 
contri tion to net ero c r on t r ets  hile  ens rin  

ter s fety co li nce in  cost effective y.  CJ
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  Th e government’s calling time 
on non-condensing water heaters. 
Our range of condensing water 
heaters are more powerful, 
reliable and effi cent.

   Our condensed water heaters 
are greener, cheaper and more 
effi cient – switch today and our 
teams will be on hand to help 
guide you through the process.

   Adhering to the latest government 
legislation and boasting the 
perfect balance of fuel effi ciency, 
low NOx and running costs, every 
Andrews condensing water heater 
also benefi ts from our unrivalled 
aftercare and expertise.

Andrews is an Investor in People organisation. All of our systems and 
procedures meet the highest standards, including ISO 9001 (quality 
management) and ISO 14001 (environmental management).

Andrews. Built to perform.

Contact your expert technical sales manager today at andrewswaterheaters.co.uk/quality-condensed
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Upfurbishment 
designing new pump 
technology into older spaces
Thursday 26 May 2022, 13:00 (BST) 
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T o decarbonise heating in new commercial
buildings we need to consider the whole
building, and not j ust the equipment
generating heat. O f course, this

equipment needs to offer high efficiencies, using the least amount of energy, 
but the distribution of this heat and the thermal efficiency of the structure are 
fundamental to achieving an efficiently run building.

Ití s obvious that a more thermally efficient building uses less energy and, 
therefore, the energy supplied to the building will have emitted less C O 2 in its 
production and delivery. 

The new P art L  uplift to Building R egulations for non domestic buildings starts 
us on a j ourney to decarbonising heating in the U K , targeting an average decrease 
of 27 %  in C O 2. This is a positive first step towards the greater savings needed from 

the Future Building Standards, which are to 
be implemented from 20 25. 

High fabric standards, improved building 
services and low carbon technologies are 
the elements identified to achieve the 27 %  
decrease in C O 2.

This, coupled with the governmentí s Heat 
and Buildings Strategy, and decarbonisation 
funding worth £ 3.9bn, announced in 
O ctober 20 21 , will help ensure ñ  in the 
shorter term at least ñ  that heat pumps 
and district heating supply the heat. It will 
also put a focus on the heating distribution 
system, design and control.

C orrectly siz ing, at the design stages, 
low carbon heating such as heat pumps, 
the system it supplies, and the controls is 
critical to ensuring comfort and low cost 
operation ñ  and, of course, to minimising 
C O 2 emissions.  

■ !"#$%&!'()*!"#!$%&'!()!*(++%,*"&-!.,('/*0!
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H o w d o  we d ec arbo nise heat ?
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efficient buildings services will 
create the net zero buildings of 
the future, says Groupe Atlantic 
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N ew C IB S E  guidance on heat pumps in large non domestic buildings will be released 
this summer. Arupí s J oshua B ird looks at what you can ex pect from AM 1 7

T hinking big
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Figure : Calculating the total efficiency of multiple heat pumps in series
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Heat pumps were retrofitted at rup s  Charlotte treet office 

Figure 2: Considerations 
when installing heat pumps
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Boiler

Guarantee*

*Terms and Conditions apply. Please visit bosch-industrial.co.uk/guarantee-terms-and-conditions for details.  **When using LPG conversion kit accessory. 

^Time savings estimated and observed during customer installation studies.

Introducing the Condens 7000 WP

Time toPLAN
Available in natural gas and LPG**,  
with outputs from 50kW to 145kW

Time toBUILD
Save up to 60% on the average installation 
time compared to GB162 V2^

Time toORDER
Single boiler and cascade packs available 
with the ability to cascade up to 860kW 

Time toSWITCH
To learn more, visit: 
bosch-industrial.co.uk/condens7000

Our all-new commercial boiler series is the direct replacement for the GB162 V2.
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T he C ity of L ondon is adding heat pumps and boreholes to its F arringdon energy centre and 
hopes to encourage more commercial buildings to plug into its low carbon heat network

Greening the City

ë CH P e n g i n e s  g e n e r a t e  h i g h  v o l t a g e  
e l e c t r i c i t y  t o  p o w e r  t h e  c h i l l e r s  a n d  
n e t w o r k  p u m p s ,  w i t h  s u r p l u s  p o w e r  
s o l d  t o  t h e  Gr i d  o r  d i r e c t  t o  c u s t o m e r s í

!"#$%&'($&)$*&+,&+$-.("&'/(0$1./2,/+34$
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9"%&C6#*03%

G4"50%*#$H&

2($$0*%

!"#$%&'%##%#$(")'*+$,-.!-+$.!%$/0123$,!-(!$")%$2.-44$,-.!-+$.!%-)$5"6'"(7$
5%)-*#3$2*$.!-2$2*48.-*+$"44*,2$82$.*$&"7%$'%2.$82%$*9$.!%$.%(!+*4*:-%2$,%$"4)%"#6$
!";%3<$=48,*4%$2"62>$
?!)%%$/"))-%)$@A8"B*)(%$CDEF0GH$!%".$58&52$!";%$'%%+$-+2."44%#>$?!%2%$

82%$"$.,-+I)*.*)$2()%,$(*&5)%22*)$"+#$*5%)".%$*+$84.)"I4*,$:4*'"4$,")&-+:$
5*.%+.-"4$JKF1L$)%9)-:%)"+.$MDNOPQ%>$R+$.*."43$.!%$!%".$58&52$5)*;-#%$PSF$*9$
"##-.-*+"4$!%".-+:$("5"(-.6$"+#$"+$"##-.-*+"4$N>TSF$*9$(**4-+:>
@4*+:$,-.!$!%".$58&523$.!)%%$PUV&&I#-"&%.%)$'*)%!*4%2$,%)%$#)-44%#$#*,+$

-+.*$.!%$"A8-9%)3$NVV&$'%4*,$.!%$2.)%%.>$?!%$'*)%!*4%$-+2."44".-*+$,"2$7%6$.*$.!%$
(*&&%)(-"4$;-"'-4-.6$*9$.!%$#%(")'*+-2".-*+$,*)72>
W=+%$*9$.!%$(!"44%+:%2$,%$9"(%$-+$#%(")'*+-2".-*+$-2$"(!-%;-+:$"$(*&&%)(-"4$

)".%$*9$)%.8)+X$.!%$'*)%!*4%2$:-;%$82$.!%$"'-4-.6$.*$."5$-+.*$.!%$Y*+IZ*&%2.-($
M%+%,"'4%$0%".$R+(%+.-;%$.*$!%45$')-+:$.!%$5"6'"(7$5%)-*#$9*)$.!-2$5)*[%(.$-+.*$
"+$"((%5."'4%$)"+:%$9*)$.!%$(*&5"+63<$%\54"-+2$=48,*4%>$/!".Q-#-"7*2$":)%%2]$
W?!%$85:)"#%$,*84#$2.-44$,*)7$,-.!*8.$.!%$'*)%!*4%23$'8.$,%$,*84#$4*2%$"$4*.$*9$
fin nci l enefits  he s ys.
^5"(%$(*+2.)"-+.2$&%"+.$.!%$'*)%!*4%2$!"#$.*$'%$#)-44%#$-+$.!%$)*"#$*8.2-#%$.!%$

%+%):6$(%+.)%>$?!%$)*"#$-2$2855*).%#$'6$"$2%)-%2$*9$28'.%))"+%"+$")(!%#$;"84.2$

,-.!$"((%22$.*$.!%$'"2%&%+.>$?*$)%"(!$
.!%$"A8-9%)$9)*&$.!%$)*"#3$.!%$'*)%!*4%2$
!"#$.*$'%$24%%;%#$.!)*8:!$.!%$;"84.%#$
25"(%$.* %+"'4%$.!%$"8:%)$.*$#)-44$#*,+$
NVV&$.* .!%$"A8-9%)>$?!%6$"42*$+%%#$.*$'%$
.!)%"#%# '%.,%%+$.!)%%$)"-4$4-+%2$8+#%)$"+#$
+%\.$.*$.!%$2-.%>
H4%(.)-(-.6$:%+%)".%#$'6$.!%$/01$

%+:-+%2$-2$82%#$.*$5*,%)$.!%$!%".$58&52>$
/!".Q-#-"7*2$2"62$.!%$2(!%&%$!"2$'%%+$
#%2-:+%#$.*$%+"'4%$.!)%%$2*8)(%2$*9$!%".$
.*$'%$82%#$'6$.!%$!%".$58&52]$:)*8+#$
'*)%!*4%2X$4*,I:)"#%$9)*&$(!-44%)2$"+#$*.!%)$
54"+.X$"+#$.!%$(**4-+:$+%.,*)7$J2%%$5"+%43$
W^*8)(%2$*9$!%".$82%#$'6$!%".$58&52<L>
F!".%;%)$.!%$2*8)(%$*9$!%".3$.!%$!%".$

58&52$85:)"#%$.!%$%+%):6$!");%2.%#$.*$
5)*#8(%$!*.$,".%)$".$TV_/>$?!".$!%".$("+$
'%$28554-%#$.*$.!%$+%.,*)73$2";%#$9*)$98.8)%$
82%$-+$.!%$.!%)&"4$2.*)%3$*)$58&5%#$#*,+$
-+.*$.!%$'*)%!*4%2$9*)$4*+:%)I.%)&$2.*)":%>

he hi h o  te er t re of the 
#-2.)-(.$!%".-+:$262.%&$-2$'%("82%$.!%$
262.%&$2%);%2$4%:"(6$!%".-+:$262.%&2$-+$
'8-4#-+:2$28(!$"2$.!%$K8-4#!"44>$W?!-2$-2$+*.$
"$.65-("4$!%".$58&5$2*48.-*+$'%("82%$,%<)%$
285546-+:$*4#%)$'8-4#-+:2$*+$.!%$+%.,*)7X$
.!%$K8-4#!"443$9*)$%\"&54%3$)%A8-)%2$!%".$".$
TU_/3$,!-4%$+%,%)$'8-4#-+:2$*+$.!%$+%.,*)7$

ith nder oor he tin  for e le  only 
)%A8-)%$!%".$".$PU_/3<$2"62$=48,*4%>$
?*$5)*;-#%$9*)$'*.!3$.!%$262.%&$-2$

#%2-:+%#$9*)$.!%$!-:!%)$.%&5%)".8)%$
#%&"+#$*9$*4#%)$'8-4#-+:2$*+$.!%$'"2-2$

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

0+%12$%1&+2',&+3$%1$&*+$

4%&%2+1$+1+'25$6+1&'+

■ G40&'36($:&C63046*0%&7#**&C0&(%0:&"%&"&40"2&%6(310&F63&56%2&6F&240&+0"3I&

■ G40&*67B'3":0&40"2&24"2&4":&)30?#6(%*+&C00$&7"%20:&C+&,#2#'0$J&%(14&"%&40"2&30K0120:&F365&240&

14#**03%J&1"$&$67&C0&%2630:&#$&240&'36($:&C63046*0%I&G4#%&#%&240$&()'3":0:&C+&240&40"2&)(5)%&

#$26&(%0F(*&40"2&740$&30E(#30:J&%"?#$'&16%2&"$:&1"3C6$I&LG40&40"2&#$&240&'36($:&16(*:&:#5#$#%4&

6?03&2#50J&%6J&26&"?6#:&24"2J&70&%2630&240&3016?030:&)3610%%&7"%20&40"2&#$&240&'36($:&26&H00)&240&

205)03"2(30&#$&C"*"$10JM&%"+%&,4"2N#:#"H6%I

■ he final source o  heat is the cooling network itsel . We designed the heat pump installation in 
"&7"+&24"2&"**67%&2405&26&C0&(%0:&#$&165C#$0:&40"2#$'&"$:&166*#$'&56:0JM&08)*"#$%&,4"2N#:#"H6%I&

O$&24#%&56:0J&240&14#**0:&7"203&#%&$62&36(20:&26&240&14#**03%P&#$%20":&#2&#%&)#)0:&:#3012&26&240&40"2&

)(5)%I&L=01"(%0&240&14#**0:&7"203&4"%&0FF012#?0*+&"C%63C0:&40"2&F365&C(#*:#$'%J&#F&70&2"H0&240&

14#**0:&7"203&302(3$&26&240&40"2&)(5)J&70&1"$&(%0&#2&"%&"&40"2&%6(310&26&)36?#:0&40"2&C"1H&26&240&

$02763HJM&%"+%&,4"2N#:#"H6%I&-0&"::%&24"2&24#%&#%&240&*670%2&1"3C6$&56:0&6F&6)03"2#6$&LC01"(%0&240&

14#**03%&:6&$62&$00:&26&3($J&C(2&40"2&#%&%2#**&C0#$'&3056?0:&F365&240&166*#$'&$02763HMI

?0MHH$^=`M/H^$=B$0H@?$`^HZ$ab$0H@?$1`S1^
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Need more information about a Lochinvar solution? 
Visit lochinvar.ltd.uk or call us on 01295 269981
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!"#!$!%&'%(#!)(%*$+#,$-%$./0%(%1$#!$!"%$"%#!$%2+"#,3%($4/($,%0%($-)5.15,3*6
7"#!8515#9/*$*#:*$!"%$/'!5&)&$&/1%$/4$/'%(#!5/,;$0"5+"$5*$#$!(#1%</44$

-%!0%%,$+/*!$#,1$+#(-/,;$5*$!/$(),$/,%$7=>$#,1$!"%$"%#!$')&'*?$@7/,*)&5,3$
3#*$!/$/'%(#!%$/,%$7=>$'(/A51%*$'/0%($!/$(),$!"%$"%#!$')&';$05!"$#,:$*)('.)*$
*/.1;$0"5.%$!"%$"%#!$')&'$+#,$'(/1)+%$"%#!$#,1$+"5..$!/$!"%$,%!0/(96B

C"%$*:*!%&B*$5,"%(%,!$#1#'!#-5.5!:$"%.'*$%,*)(%$5!*$+/&&%(+5#.$A5#-5.5!:$/A%($
ti e. e nt to h ve  e i ility on o r net or s so th t if  s y  the s rice 
3/%*$)';$0%$+#,$*!5..$(),$!"%$,%!0/(9$#,1$&%%!$/)($-)*5,%**$+#*%;B$7"#!8515#9/*$
%2'.#5,*6$@D!$!"%$&/&%,!;$05!"$!"%$3#*$'(5+%;$5!$*!5..$&#9%*$+/&&%(+5#.$*%,*%$!/$
(),$#!$.%#*!$/,%$7=>$#,1$!"%$"%#!$')&'*;$(#!"%($!"#,$(),$!"%$"%#!$')&'*$/,$
!"%5($/0,;$0"5+"$0%$+/).1$1/6B

E,$#115!5/,$!/$(%*'/,15,3$!/$!"%$3#*$'(5+%;$!"%$*:*!%&$05..$$-%$#-.%$!/$A#(:$5!*$
&/1%$/4$/'%(#!5/,$5,$+/&-5,#!5/,$05!"$!"%$!"%(&#.$*!/(%;$!/$$(%*'/,1$!/$!"%$
'(5+%$/4$'/0%(6

C"%$*:*!%&$5*$+)((%,!.:$-%5,3$+/&&5**5/,%1$#,1$!"%$-/(%"/.%*B$'%(4/(&#,+%$
!%*!%1$!/$*%%$F)*!$"/0$&)+"$%,%(3:$!"%:$+#,$:5%.1$#,1$*!/(%6$C"%$5,!%,!5/,$5*$!/$
-#.#,+%$!"%$"%#!$5,$#,1$/)!$/4$!"%$#G)54%($!/$&#5,!#5,$5!*$!%&'%(#!)(%$#!$HIJ76$
@K%$+#,$)*%$#..$/4$!"%$-/(%"/.%*$#*$#$"%#!$*5,9$/($*/)(+%;$/($0%$+#,$%2!(#+!$"%#!$

4(/&$/,%$#,1$(%!)(,$"%#!$!/$!"%$3(/),1$
!"(/)3"$#,/!"%(;B$%2'.#5,*$L.)0/.%6$

D*$'#(!$/4$!"%$'(/F%+!;$M6LN$"#*$+/<
*'/,*/(%1$#$*!)1:$4(/&$!"%$$),5A%(*5!$5%*$/4$
O5(&5,3"#&$#,1$$7#&-(513%$$!/$"%.'$3#5,$#,$
),1%(*!#,15,3$/4$!"%$5&'#+!$/4$5,!%(#+!5/,$
4(/&$&).!5'.%$-/(%"/.%*6$

@C"%(%$#(%$,/$().%*$/($(%3).#!5/,*$
!/$%*!#-.5*"$!"%$5,!%(#+!5/,$-%!0%%,$
-/(%"/.%*;$'#(!5+).#(.:$4(/&$-/(%"/.%*$/,$
/,%$*+"%&%$-%5,3$1(5..%1$+./*%$!/$!"/*%$/,$
#,/!"%(;B$*#:*$L.)0/.%6$

@C"5*$'(/F%+!$*"/).1$#../0$P%4(#$Q!"%$
P%'#(!&%,!$4/($M,A5(/,&%,!;$R//1$#,1$
S)(#.$D44#5(*T$#,1$!"%$MD$QM,A5(/,&%,!$

ë Th e  s y s t e m  w i l l  b e  a b l e  t o  v a r y  i t s  m o d e  o f  
o p e r a t i o n  i n  c o m b i n a t i o n  w i t h  t h e  t h e r m a l  
s t o r e ,  t o  r e s p o n d  t o  t h e  p r i c e  o f  p o w e r í

!"#$%&'(&)%*+',-%.'/%+/%$0"1.%+2/%21$0+'$%#%3!4
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!"#$%&'()*(+,)(-$)*(+./%#(0,.#1()*(+0*)#%)(

)2#(#$3-0*$4#$)(/$5()*(/..*6()2#(+0*3-1-*$(

*7(.*6(%/08*$(2#/)(9:

;.,6*.#(1/&1(()2#0#(-1(%,00#$).&(/(.*)(*7(

0#"#$#0/)-*$(,$5#0(6/&(/0*,$5(<-)-"#$=(

62-%2(>9;?(2*+#1()*(%/+-)/.-1#(*$9(@2#(

%*4+/%)($/),0#(*7()2#(5-1)0-%)(2#/)-$"(

%*$$#%)-*$(/$5()2#(1+/%#((1/3-$"(-)(*77#01(

8,1-$#11#1(-1(*$#(*7(<-)-"#$:1(1#..-$"(+*-$)1(

-$()2#(<-)&=(62#0#(#3#0&(1A,/0#(4#)0#(-1(/)(

/(+0#4-,49(B)(70##1(,+(/))0/%)-3#(0**7(1+/%#(

)2/)(6*,.5(*)2#06-1#(2*,1#(/-0(%*$(,$-)19

CD2/)(&*,(%/$(5*(6-)2(/(2-"2E

)#4+#0/),0#($#)6*0F((1,%2(/1(<-)-"#$(-1()*(

%/1%/5#(-)=(,1-$"(2#/)(#G%2/$"#01=()*(.*6#0(

)2#()#4+#0/),0#1((H(/.)2*,"2=(*3#0()-4#=(

6#(6*,.5(8#(.**F-$"()*(.*6#0()2#(1&1)#4(

)#4+#0/),0#1=:(;.,6*.#(/5519

I*0()2#(7,),0#=(>9;?(-1(.**F-$"(/)()2#(

+*)#$)-/.((*7(/55-$"(/(.*6#0E)#4+#0/),0#(

$#)6*0F()*(<-)-"#$()*(1#03#()2#(/0#/()*()2#(

1*,)2(*7()2#(%,00#$)((1%2#4#9(B)(2/1(/.0#/5&(

,$5#0)/F#$(/(+0#E7#/1-8-.-)&(1),5&((6-)2(/(

vie  to inst llin   fi fth ener tion he t 
$#)6*0F=(62-%2(6-..(%*$)-$,#(-)1(6*0F(-$(

2#.+-$"(4/F(#(J*$5*$(/("0##$#0(%-)&9((CJ

!"#$%$&'()*$+',)$-./0$12*.3)**)*$4.55$

*4./6&$/'$-./.7)3$8',$&)9/.37$93:$6''5.37
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!
"#$%&'($&)*++$%'&,+"#$&-%,&

"%#$.'/$%'&"%&+$%$0-12$.&

-.&'($&34&.$'.&5%&'($&

6-'(&'5&%$'&7$+5&18&9:;:<&

$2$)'+")"'8&(-.&1$$%&

identified s  cle ner  
=+$$%$+&$%$+=8&.5*+)$<&-%,&($-'&6*/6.&

$/6(-.".$,&-.&-&>$8&,+"#"%=&'$)(%525=8?

@-%*A-)'*+$+.&5A&0-'$+&($-'"%=&

6+5,*)'.&(-#$&+".$%&'5&'($&)(-22$%=$&

18&,$#$256"%=&+-%=$.&5A&$2$)'+")-228&

650$+$, ($-'&6*/6B1-.$,&,5/$.'")&

(5' 0-'$+&CDEFG&($-'"%=&6+5,*)'.&

A5+&*.$ "%&2-+=$&+$.",$%'"-2&-%,&2"=('B

)5//$+)"-2&-662")-'"5%.?

T he benefi ts of using 
heat pump water heaters 
for DHW only
E$-'&6*/6&0-'$+&($-'$+.&-+$&,$."=%$,&

s ecific lly for the rod ction nd 
.'5+-=$ 5A&(5'&0-'$+<&-%,&-+$&'86")-228&

)-6-12$&5A&56$+-'"%=&-'&-"+&'$/6$+-'*+$.&

-.&250&-.&BH:IJ&K&5+&250$+&0($%&-&1*"2'B"%&

$2$)'+")-2&"//$+."5%&($-'$+&".&*.$,?&

DEF&.'5+-=$&+$L*"+$.&-&/"%"/*/&

5A ;;IJM&(50$#$+<&A*'*+$&1*"2,"%=&

.6-)$B($-'"%=&.8.'$/.&0"22&+$L*"+$&

'$/6$+-'*+$. 2$..&'(-%&;;IJ&-%,&

nder oor he tin  for e le  y 
5%28 +$L*"+$&N;IJ?&O5<&>$$6"%=&'($&(5'&

0-'$+&.$6-+-'$&A+5/&($-'"%=&$%.*+$.&'(-'&

15'(&.8.'$/.&56$+-'$&$AA$)'"#$28?&

E$-'&6*/6&0-'$+&($-'$+.&-+$&

rtic l rly s it le for retrofit lic tions here ddition l  is 
+$L*"+$,<&5+&0($+$&)5%#$+."5%&'5&-&A*22&($-'&6*/6&.8.'$/&".&%5'&65.."12$&

for e le  if r din  the s ce he tin  syste  is not r ctic l or 
fin nci lly vi le . 

Applications
E$-'&6*/6&0-'$+&($-'$+.&)-%&1$&."'$,&"%&-+$-.&.*)(&-.&*'"2"'8&+55/.<&=-+-=$.<&

5*'1*"2,"%=.&-%,&)*615-+,.&"%&-&#-+"$'8&5A&2"=('B)5//$+)"-2&-662")-'"5%.&K&

"%)2*,"%=&2$".*+$&)$%'+$.<&=8/.<&)-A$.<&)5AA$$&.(56.&-%,&+$'-"2&5*'2$'.&K&-.&0$22&

-.&"%&+$.",$%'"-2&-6-+'/$%'&125)>.?&

J5/1"%"%=&-%&-"+&.5*+)$&($-'&6*/6&*%"'&0"'(&-%&*%#$%'$,&DEF&

)82"%,$+<&.*)(&-.&'($&9::B2"'+$&*%"'&.(50%&-15#$<&)-%&,$2"#$+&(5'&0-'$+&-'&-&

coefficient of erfor nce  of .  tested to   t n o tdoor 
ir te er t re of  rel tive h idity of  inlet ter te er t re of 
H:IJ&-%,&(5'&0-'$+&'$/6$+-'*+$&.$'&-'&;;IJG?&P($&/-%*A-)'*+$+Q.&/5,$22"%=R&

redicts th t this c n red ce ener y cons tion y  to  hen 
)5/6-+$,&0"'(&'+-,"'"5%-2&$2$)'+")&.'5+-=$&0-'$+&($-'$+.?

his e le nit c n deliver  te er t res of  to  ith 
-&A*22 +$)5#$+8&'"/$&5A&2$..&'(-%&A5*+&(5*+.&A+5/&'($&($-'&6*/6&-25%$<&

6+5,*)"%=&.5*%,&650$+&2$#$2.&-.&250&-.&;H,ST?&E"=($+&'$/6$+-'*+$.&

-%,&.6$$,"$+&+$)5#$+8&+-'$.&-+$&-#-"2-12$&"A&155.'$,&#"-&'($&,"+$)'&$2$)'+")&

"//$+."5%&($-'$+?&

Pump up 
the heat

ì Op e r a t i o n a l  c o s t s  w i l l  d e p e n d  o n  t h e  
m o d e o f  u s e  ñ  m a n y  e a r l y ,  g e n e r a l  
h e a t  p u m p i n s t a l l a t i o n s  s u !e r e d  
f r o m u n e x p e c t e d l y  h i g h  u s e  o f  c o s t l y  d i r e c t  
e l e c t r i c  h e a t e r  t o p  u p î

As the heating and hot 
water sector moves towards 
electric systems as part 
of the drive for improved 
sustainability, specifi ers 
are increasingly looking at 
heat pump water heaters 
as the domestic hot water 
technology of choice.
K amlesh V aduk ul, product 
manager at Ariston, ex plains

!"#$%&'()$#*+#&#,--.)/01$#2$&0#(3'(#
4&0$1#2$&0$1#56*317$8#!1/90*":
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V O I C E S   |   ST EVE A D D IS

T he biggest change to construction 
practices in half a century is 
racing towards us with the 
enactment of the Building Safety 

Bill later this year. This will introduce such 
a profound change to manufacturing, 
planning, procurement, installation, 
inspection, competence  and compliance 
that many are arguing it will derail our 
carbon reduction plans.

D elivering a 7 5%  reduction in carbon 
emissions by 20 35 on the road to net 
z ero by 20 50   seemed pretty ambitious 
even before adding  the burden of totally 
revamping the safety culture of an entire 
industry at the same time. 

However, the transformation of building 
culture in this way should prove exactly 
what we need to revamp our energy 
and carbon performance. P oor energy 
performance is often the most obvious 
symptom of a building that is  not fit for 
purpose. M aking our buildings better will 
bring benefits all round.

As well as setting much higher 
professional competence standards 
through the new  bill, the government 
has  set the tone through its approach to revising our 
Building R egulations. For example, it has j oined up the 
ventilation and heating targets by running consultations 
on P arts F and L  in tandem. As a result, new homes will 
have to cut their carbon emissions by 30 %  and non
domestic buildings by 27 %  to meet the requirements of 
the revised P art L  ñ  while, at the same time, tackling poor 
indoor air quality and overheating. 

Expense
Better energy performance must be delivered, but 
not at the expense of the ventilation rates essential to 
protect the health and well being of occupants , so making 
buildings better all round.

These new targets will come into effect  next month , 
with the new regulations regarded as a stepping stone 
towards the Future Homes and Buildings Standard that 
aims to make all buildings ë net z ero readyí  from 20 25.

All new residential buildings  ñ  including care and 
childrení s homes, and student accommodation  ñ  must 
also be designed to reduce overheating, under changes to 
P art F and the introduction of P art O . 

C hanges to ventilation will  be introduced to improve 
indoor air quality and reduce the spread of airborne 
viruses in new non residential buildings, including the 
mandating of C O 2 monitors and additional standards for 

recirculating ventilation systems in all 
new offices.

The government is proposing three 
performance metrics against which new 
non domestic buildings will be measured:  
primary energy;  a C O 2 emission target;  
and minimum standards for fabric and 
fixed building services. The introduction 
of a primary energy metric is designed to 
make energy efficiency of each building a 
priority, regardless of the heat source. 

There will also be considerable 
commercial incentives for building 
owners and managers to do the right 
thing for their occupants and the planet. 
For example, more U K  developers 
are adopting the Australian N ABER S 
model because it incentivises whole life 
performance and, therefore, drives down 
the life cycle carbon. 

We also have M inimum Energy 
Efficiency Standards (M EES), which 
could  be transformational because 
they place a regulatory requirement on 
refurbishment. Since 20 1 8, a minimum 
Energy P erformance C ertificate (EP C ) 
rating of E has been in place for new 

tenancies, but from 1  April 20 23, this will be extended 
to cover existing leases . This will make it unlawful 
for a landlord to let any commercial property with an 
EP C  rating of less than E. That is j ust the start, however, as 
the M EES level is set to rise to B by  20 30 .

Harmony
This is an example of how regulation can be made to 
work in harmony with commercial drivers, by setting the 
legal benchmarks that underpin  better performing ñ  and, 
therefore, more financially viable ñ  building stock.

The same principle is at work in the governmentí s 
!"#$%"&'$"(#)#"$*+),-''.$. This sets out advice for public 
sector organisations and procurers about how they can 
substantially lower their carbon footprint in line with 
its policy to deliver a 7 8%  reduction in emissions from 
government buildings by 20 35 ñ  a s well as deliver value 
for money  for the taxpayer .

The  playbook takes a technology neutral approach 
because it notes that different buildings need different 
solutions. It urges developers to carry out detailed 
assessments to ensure they use the right solution for the 
building in question.

It is a rapidly changing landscape, but the regulatory 
requirements are moving closer to the commercial 
drivers, so we are definitely  on the right track. 

ì Po o r  e n e r g y  
p e r f o r m a n c e  
i s  o f t e n  t h e  
m o s t  o b v i o u s  
s y m p t o m  o f  a  
b u i l d i n g  n o t  fi  t  
f o r  p u r p o s e î
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C P D  P R O G R A MME

Meeting seasonal demands 
with air to water heat pumps
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li it tions of the he t en ine nd so the i  theoretic l efficiency the rnot 
efficiency  c n e identified fro  the r tio of sol te te er t res in  
!IKF!I9!? . n re l syste s th t re s ect to inefficiencies  s ch s friction nd 

T his module considers basic factors that impact the 
performance of air to water heat pumps, and their potential 
use with other heat sources to meet building heating demands
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edi  o  nd ret rn to ro nd .

in lly  the cycle co letes s the 
refri er nt sses thro h  throttlin  or 
e nsion  device  s ll orifice  to lo er 
the ress re nd te er t re of the id so 
cre tin   cool li id v o r i  t entry to the 
ev or tor → . he dotted l e cycle in 
i re  rovides n inter ret tion of ho   

re l cycle ill co re ith the theoretic l 
one.  he te er t re nd ress re of the 
ev or tor nd condenser ill e deter ined 

y te er t res of the he t so rce nd 
the he tin  edi  th t is receivin  the 
he t. s these te er t res diver e  nd 
so the te er t re lift  incre ses the he t 

  nd he t o t t red ces. f the 
he t  is de tely si ed  the he t 
o t t of the condenser c n e controlled 

y v ryin the o r te of refri er nt ro nd 
the syste  either ith n on off  or v ri le 
s eed co ressor.

y ic lly  the lic tion of ir to ter 
he t s to s ly he t for  ildin  ill 
de nd the ost he t hen the o tdoor 
te er t res re lo  so the te er t re 
lift is hi hest nd  lo est. he v il le 
o t t fro  the he t  ill red ce s 
the o tdoor te er t re dro s. ddition lly  

s the o tdoor ir te er t re red ces  ice 
c n cc l te on the ev or tor if the coil 
s rf ce te er t re dro s elo  . ter 
v o r in the ir condenses nd free es on 
the coil s rf ce  this is li ely to occ r s the 
o tdoor te er t re dro s elo  o t 

 nd is e cer ted y o tdoor ir th t 
is ore h id. rostin  c n red ce the  

y et een  nd 0$(-*$'#*).#$!"#$
he tin  c city y 1 not only ec se 
of the ins l tin  effect of the ice  t lso s  
res lt of the ech nis s needed to re ove 
the ice. s the ice cc l tes  he t  
controls ill ty ic lly sense the ch n e  

sed on e s rin  s ch v ri les s  
he t o t t or ir o r te  to deter ine 

hen the coil re ires de icin  r ctic lly  

this is li ely to e hen the ir th thro h the coil is o sc red y ro i tely 
. e endin  on the n f ct rer  de icin  is li ely to e rovided y one of three 

different ethods. he ost co on  s eediest  nd ost efficient is to reverse the 
cycle so th t hot s fro  the co ressor is ssed into the ev or tor y y of 

 reversin  v lve  so eltin  the ice. he other t o ethods re e sier nd che er 
to i le ent  the first is to se n electric he ter directly on the coil to elt the ice  
tho h this c n e costly to o er te  nd the second is very si le  ith the syste  
t rnin  off to let the ice elt  t this is li ely to t e so e ti e to de ice the coil. 

rin  defrost  the he t  ill not e deliverin  ny he tin  to the lo d nd 
the ev or tor f n ill e off . nce the nit is free of frost the nit ill res e the 
he tin  cycle. n effective defrost sol tion is li ely to o er te no ore th n t ice 

n ho r nd is li ely to l st in the order of  in tes. o e coils h ve co tin s to 
red ce the otenti l for icin  nd others th t e loy rofiled finned coils  i ed t 
i rovin  he t tr nsfer  c n e ore dversely ffected y frost cc l tion.

le rly  the o t t of n ir to ter he t  ill ct te si nific ntly 
not only ec se of the n f ct rer s desi n t lso in rel tion to o tside ir 
te er t re nd h idity  nd the te er t re t hich the he t is delivered to 
the intern l lo d. ethods of deter inin  re resent tive s  to ore reli ly 

odel nd co re different syste s  re evolvin  nd  ost recently  h ve een 
dr n to ether in    s disc ssed in the sef l rticle in the !"#$%&
'()*+,-& y oh nn irn i l.1     rovides  set of testin  conditions 
for ev l tin  the erfor nce of he t s t  r n e of o tdoor conditions nd 
delivered te er t res  in n tte t to rovide  re resent tive r n e of o er tin  

erfor nce. n f ct rers sho ld e le to rovide  t le st  the    
v l es  hich rel te to inte r ted c city  th t cco nts for defrost cycles s 
o osed to ross  c city . he ethodolo y of    c n e sed to rod ce 

 ore det iled  ho r y ho r  odel of erfor nce d t  th t is conte t lised to 
the loc tion nd lic tion.

i re  rovides  si lified s ry of the  of  ty ic l ir to ter 
he t  for  ondon loc tion  rel ted to nded ho rs of e tern l dry l  
te er t re  to eet the he tin  nd do estic hot ter  lo ds. s 
s ested y  0 here s c n e rovided y the n f ct rer

cross  r n e of ient te er t res nd rt lo d conditions  this d t  c n e 
sed in co in tion ith the ildin  lo d rofile nd loc l e ther d t  to in n 
cc r te nderst ndin  of he t  efficiency for  iven lic tion in ny e tern l 

ient condition .
 ffer vessel is often e loyed to rovide syste  st ility nd en le ore 

effective o er tion of the he t  s ill str ted in i re . ltho h s ller 
th n  ty ic l ther l store  one of the ffer s ri ry roles is to rovide  store of 
he ted second ry ter to red ce the on off cyclin  of he t s  s it is desir le 
th t co ressors cycle no ore th n three ti es n ho r. he ffer lso rovides 

 odest store of he t th t d rin  defrost llo s the syste  to contin e circ l tin  

Figure : The simplified thermodynamic 
representation of a heat engine and a heat pump

Figure 2:  simplified apour compression cycle represented on a pressure-enthalpy diagram
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1. What is the approximate Carnot COP for a heat pump 

operating at 50° C and 10° C?

A     2

B     4

C    6

D     8

E    1 0

2. Which point in the illustrated vapour compression cycle 

will have refrigerant with the greatest superheat?

A     1

B     2

C     3

D     3 a

E     4

3 . In the example for London,  approximately how many hours 

per year is the outdoor air temperature at 0° C or below?

A     0  to 3 0  hours

B     3 1  to 6 0  hours

C    6 1  to 9 0  hours

D     9 1  to 1 2 0  hours

E     M ore than 1 2 0  hours

4 . Which of these is not mentioned as a possible potential 

driver for a bivalent heating solution?

A     L oad patterns that include exceptionally high loads

B     L ower capital cost

C      H eat pump C O P s dropping at lower outdoor 

temperatures

D     R educed embodied carbon of system

E     T o allow the heat pump to operate at part load

5. What fl ow temperature was noted as being readily 

achievable with the system illustrated in F igure 4 ?

A     3 0 ° C

B      5 0 ° C

C     6 0 ° C

D    6 5 ° C

E     8 2 ° C

M o d u l e 1 9 6  
M a y  2 0 2 2

SP O N SO R
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ocus on  whole  life  carbon (WL C ) has increased 
significantly  in recent years, with the aim of reducing 
the environmental impact of the built environment and  
driv ing towards net z ero carbon.

WL C  encompasses  the emissions from the operation 
of the building and the embodied carbon of the materials. 

O perational energy is generally considered to be well understood and, in 
recent years, there has been a growing focus on the embodied carbon of 
a building. Initially, a lot of this  was targeted at  structural elements, such 
as the concrete or steel frame, as this typically contributes the largest 
proportion of embodied carbon emissions.  In a net z ero carbon future, 
however,  the industry will move away from new builds and towards 
maj or refurbishments,  so the internal fit out of a proj ect becomes a 
significant proportion of the embodied carbon.

 As an item that is replaced regularly  during a buildingí s life, and 
that is directly linked to  operational energy consumption and fugitive 
emissions (refrigerant leaks and irregular releases),  building services 
can have a maj or impact on the  WL C  of a development. The recently 
released G reater L ondon Authority (G L A) WL C  benchmarks for a 
typical office clearly demonstrate this, with the services accounting for 
21 %  of the total.

R ecently, C IBSE published TM 65, which made the task of estimating 
embodied carbon in building services much more accessible. In an 
effort to contribute to this field, this study quantifies the WL C  of three 
options for typical office heating and cooling systems:  air source heat 

pump (ASHP ) four pipe fan coil unit (FC U );  variable 
refrigerant flow (V R F);  and hybrid variable refrigerant 
flow (HV R F) (see panel, ë Systems in the studyí ).

The study is based on an  eight storey office block 
comprising  two tenancy splits per floor, providing  about 
1 2,50 0  m2 of commercial office space. For each system, 
the following items have been included in the scope of 
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C O U NTI NG  W H O L E 
L I F E C A R B O N
To  m i n i m i s e  c a r b o n  e m i s s i o n s  f r o m  h e a t i n g  a n d  c o o l i n g ,  t h e  w h o l e  l i f e  
o f   a  s y s t e m  m u s t  b e  t a k e n  i n t o  a c c o u n t .  H o a r e  Le a í s W ill B elfi  eld a n d
M athew S tar k c o m p a r e  t h r e e  c o m m o n  c o o l i n g  a n d  h e a t i n g  s y s t e m s  t o  
s e e  w h i c h  h a s  t h e  l o w e s t  i m p a c t  o v e r  a  6 0  y e a r  l i f e t i m e

F
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the analysis:   central plant (ASHP  or external condenser);  
refrigerant;  energy consumption;  FC U s;  distribution and 
condensate pipework;  pipework suspension,  fittings,  and 
insulation;  pumps;  buffer vessels;  branch controllers;  and 
secondary ductwork  and grilles.

The operational energy performance of each system 
has been estimated using IES V E ApacheHV AC  software, 
and the resultant annual energy consumption, in kWh.m 2, 
is reported for the fans, heating and cooling equipment, 
and pumps in Figure 2. For reference, a gas boiler 
baseline scenario has been modelled. The study concluded 
that the V R F system is the most efficient of the three , at 
21 .5kWh.m 2, then the HV R F at 23.0 kWh.m 2 and, finally, 

the ASHP  system, at 28.9kWh.m 2, with all showing a reduction over the 
gas boiler baseline.

In Figure 3, the energy consumption of each system has been 
converted to carbon emissions, analysed over a 60  year period, by 
mapping against the Future Energy Scenarios (FES) Steady P rogression 
carbon traj ectory. As with the energy consumption, the ASHP  performs 
the worst, with the equivalent emissions being 58kg C O 2e.m 2, compared 
 with 4 4 kg C O 2e.m 2 for the V R F system and 4 7 kg C O 2e.m 2 for the 
HV R F system. However,  because of each of the  systems benefiting from 
a decarbonising  G rid, a significant reduction for all three cases is seen 
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ir source heat pump H  four-pipe fan coil 
unit FC
-./01234526789:5;23:2477<2=5>5=?239;22=7@A:56B543:8452

C7:2@3:542DEF/GH239;2ICJ==5;2@3:542DK/GH2BJB5@74L2J12

distri uted rom the roo  to each o  the o fi ce  oorplates 
>J324J15412J92:C52I7451#2EF/G239;2K/G2BJB5@74L2J12:C592

distri uted at high le el on each  oorplate to  C s. 
FC54523452:C4552-./01218BB=MJ9N2C53:J9N239;2I77=J9N2:72

:C52@C7=52O8J=;J9N2J9232;8:MP;8:MP311J1:234439N5659:#2

FC522-./012I79:3J923268IC2=7@542IC34N527<245<4JN5439:2

compared  with the aria le re rigerant  ow R  and 
 hy rid R  H R  systems, with water distri uting 
C53:J9N239;2I77=J9N#2

aria ble refrigerant fl ow F  
he R  outdoor units are mounted at roo  le el. 

Re rigerant pipework routes rom the outdoor units, through 
:C52:5939:24J15412B47>J;5;2@J:CJ92:C52I7451?2:72O439IC2

controller o es located in each tenancy at each  oor 
le el. Re rigerant pipework is routed at high le el rom the 

ranch controller connection to each o  the R   C s. ll 
7<2:C52BJB5123452IC34N5;2@J:C245<4JN5439:#2K84459:=M?2671:2

a aila le R  systems u se R 10a, which has a high glo al 
@346J9N2B7:59:J3=2DQG0H#2-:2B45159:?2:C5452J12972;J45I:2

replacement, or drop in, or R 10a , although these are  eing 
;5>5=7B5;2:72:4M22:727<<15:22<8:8452=J6J:3:J791279218BB=M239;2

:C52I74451B79;J9N2I71:2J9I45315#

H ybrid aria ble refrigerant fl ow H F  
2GCJ=52:C52O3ILO7952J1245<4JN5439:2?2:CJ121M1:562;J<<5412<4762

a traditional R  system in that  water is used on the  oors to 
eed  C s. he R  outdoor units are mounted at roo  le el. 

Re rigerant pipework runs rom the outdoor units down the 
:5939:24J1541?239;2:546J93:5123:232CMO4J;2O439IC2I79:47==542

HBC  o  located in each tenancy at each  oor le el. he 
/RK2O7S23I:1231232C53:25SIC39N54?239;2C7:2742I7=;2@3:542

runs out o   it and onto the  oor plate, to eed each o  the 
 C s. R 2 re rigerant is typically used etween the e ternal 
I79;59154289J:1239;2:C52/RK22O7S512154>J9N2:C52T7951#
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against the gas boiler baseline, which has a carbon impact 
of 20 2kg C O 2e.m 2.

The embodied carbon of the materials/ components 
in each system has been assessed using a combination 
of Environmental P roduct D eclarations and C IBSE 
TM 65 calculations. The results have been added to the 
operational energy emissions in Figure 4 , representing 
WL C  for each system, with the results split by life cycle 
modules A C , in line with BS 1 597 8. 

The refrigerant leakage (module B1 ) has been assessed 
using the leakage rates provided in C IBSE TM 65 (see 
Table 1 ) and this has a significant impact on the results 
of the systems, which include refrigerant distribution, 
particularly V R F. This increases the impact of the V R F to 
67 9kg C O 2e.m 2, making it the worst performing, and more 
than twice as harmful as the gas boiler equivalent.

When the refrigerant leakage is not accounted for, the 
operational energy emissions (module B6) for the ASHP , 
V R F and HV R F systems equate to approximately 50 %  of 
the WL C , as opposed to 7 0 %  in the case of the gas boiler.

Three main factors contribute to the impact of the 
refrigerant:  the total system charge, the global warming 
potential (G WP ) of the refrigerant, and the leakage rate.

It is the combination of these factors that result in a 
significant impact on the V R F system when refrigerant 
is added to calculations. The V R F system has the highest 
refrigerant charge, it typically uses high G WP  refrigerants, 
and it has a higher leakage rate.

As it is not possible to affect the total charge without 
changing the system, strategies to reduce the impact 
must come from influencing the refrigerant G WP  and 
leakage rate. The ASHP  and HV R F systems already use 
refrigerants with a lower G WP , but this is not currently 
feasible for the V R F system. Such refrigerants are more 
flammable and, so, not commercially available for use 
within occupied areas under !"#$%#&'(#)*+,-./01-2#34+#-15#
4-6+.7#,+83/,+9+1.4. For reference, R 32, used with the ASHP  
and HV R F, has a G WP  of 67 5kg C O 2e.kg 1  compared with 
the R 4 1 0 aí s G WP  of 2,0 88kg C O 2e.kg 1  in the V R F system. 

Figure 5 demonstrates the impact of changing the 
assumed refrigerant leakage rate ñ  with the scenarios as 
per the C IBSE TM 65 recommended rates highlighted. 
This shows that significant reductions can be realised by 
reducing the leakage rate of the V R F system, but this has to 
be reduced to less than 2%  for the resultant WL C  emissions 
to be lower than for the gas boiler. It would only be possible 
for the system to be similar to the ASHP  and HV R F if the 
refrigerant was changed to have a G WP  comparable with 
R 32, and limiting the annual leakage rate to below 2% .

In addition to the WL C  impact, the study explored other 
factors that play a part in system selection, including plant 
space, whole life cost, and thermal comfort.

The plant space required for each system in this case 
study is show in Table 2. ASHP s require the most space 
at roof level, largely because of associated pumps and 
ancillary equipment. V R F and HV R F have the same space 
requirements in the roof. The riser space required for 
each system is also comparable, at 2m2 per tenant ñ  and, 
for the typical building, this totalled 32m2. In the case 
of the HV R F, the hybrid branch controller introduces a 
water based system, which means a C at 5 water supply ñ  a 
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fluid representing a serious health haz ard ñ  that includes the 
requirement for expansion vessels. This  needs dedicated plant 
space on floors  that can be located at high level and results in 
the HV R F system needing the largest area. 

The whole life cost for each system over a 60  year period 
has been analysed by using a cost (£  per m2 ) value obtained 
from similar buildings, and is presented in Figure 6. This shows 
that the upfront capital cost  to install an ASHP  system is more 
expensive  than   the V R F  or HV R F, which are comparable. 
This remains the case when maintenance, replacement and 
operational costs are considered, with the HV R F  being slightly 
cheaper than the V R F system. N ote, HFC s such as R 4 1 0 a 
are expected to become more expensive, which will increase 
maintenance costs.

 Historically, water based systems  enable closer control of off
coil temperatures  compared  with refrigerant  ones, allowing for 
 greater  control over room temperatures and thermal comfort. 
R ecent advance s ha ve reduced this disparity, however. The closer 
control is due to water being a more stable heat transfer medium 
 than refrigerant, giving the ASHP  four pipe FC U  systems an 
advantage over V R F when we consider occupant comfort. 

 HV R F aims to solve this problem by providing the function 
of a four pipe fan coil system and the efficiency of modern 
V R F in one system, by switching to a water based distribution 
system on office floors, which results in high sensible cooling 
and efficient heating. L oad capacity control is achieved through 
 inverter driven pumps and flow control valves, which can be 
built into the hybrid branch controller.    

K ey conclusions
The global warming impact of refrigerant fugitive emissions 
can represent a significant proportion of a developmentí s WL C  
emissions. A standard V R F installation, employing R 4 1 0 a 
refrigerant, can generate more than twice the emissions of a 
gas boiler system over a 60  year period. To reduce emissions, 
industry must focus on minimising the volume of refrigerants, 
specifying refrigerant with a low G WP ;  and reduc ing leakage 
rate  through inspections and maintenance.

The ASHP   has the lowest WL C  emissions of the three 
systems, despite performing slightly worse operationally.  P lant 
space, whole life cost and thermal comfort are also important 
factors when considering system selection.  CJ
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The next-generation climate control solution, purpose-
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Sustainability: VRV 5 Heat Recovery is more sustainable over its lifecycle, reducing indirect emissions 
through market-leading seasonal e�ciency and highly e�ective 3-pipe heat recovery. Built speci�cally 
for R-32 refrigerant, it reduces Global Warming Potential (GWP) by 71% compared to R-410A systems.

Smart: VRV 5 Heat Recovery is geared for smart comfort. Variable Refrigerant Temperature allows the 
system to be fully customised to the customer’s requirements, ensuring maximum energy e�ciency.
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upermarket giant Tesco is exploring how it can use waste 
heat recovery systems in its stores to reduce energy 
consumption and its carbon footprint, by increasing use 
of waste heat from refrigeration/ cooling. 

Speaking on a Building Engineering Services 
Association (BESA) webinar in M arch, Tescoí s P hil 

Holz er, the groupí s refrigeration engineering manager, property ñ  
U K  and group energy and engineering, said that the U K í s largest 
supermarket group would be working to align its HV AC  and 
refrigeration programmes to improve the integration of heat recovery 
into its storesí  energy reduction strategy. 

Holz er also said that since 20 21 , Tesco had been fitting heat recovery 
to its refrigeration plant..

Hosting the webinar !"#$%&"'()"&*%$(+#&,-%."$%/"&(0 1)"&*%23$$2"%4"25-%#$%
6"-'(, BESAí s head of technical, G raeme Fox, said the sector needs to 
approach proj ects with a ë far more collaborative attitude going forward 
if tomorrowí s buildings are to be truly carbon neutralí . 

He pointed out that megawatts of usable heat were currently being 
rej ected from cooling applications every year ë and much of this could, 
with a little bit of j oined up thinking, be recovered and used to supply 

heat for heat networks or social housing built near to those 
non domestic buildingsí .

Fox called for building services design consultants to 
work more collaboratively with refrigeration consultants 
rather than work in silos, to harness more rej ected heat 
and enable us to become carbon neutral.

Holz er outlined Tescoí s approach to reaching net z ero 
carbon targets in operations by 20 35. ëAlthough primarily 
focused around refrigeration, the decarbonisation of our 
heating systems and the switch to electric heating means 
we need to consider its integration with our heating and 
ventilation systems,í  he explained. 

In terms of heating decarbonisation, electrification of 
heating for Tesco is focused on heat pumps and waste heat 
recovery from refrigeration. Although Tesco has been 
using heat recovery in some parts of the business for the 
past four or five years, Holz er said it had recently carried 
out a study designed to help determine the best future 
strategy for its estate. 

This study involved building a detailed data model in a 
heavily modified total equivalent warming impact (TEWI)
format. The model uses real world site data including 
expected heating demand and refrigeration waste heat 
available in different modes to reflect different load 
profiles, plus other energy consumption and emissions. 

Holz er explained in detail the modelling processes and 
results they found. The initial research indicated that a 
lot more study was needed around store heating demand, 
which Holz er said was likely to ë be more complex than 
j ust store siz e and location, taking into account building 
construction, whether weí re using cold air retrieval, the 
ventilation arrangement weí ve gotí .

To explore this further, Tesco has initiated a knowledge 
transfer partnership with U C L  to look at these issues in 
more detail.

O ne of the biggest challenges is around the HV AC  and 
refrigeration controls integration, Holz er explained, to 
ensure the demand for heat recovery is operating more 
effectively and efficiently.

Ensuring heat pump refrigerant has a low global 
warming potential was also an issue for Tescoí s ongoing 
decarbonisation strategy, Holz er said. 

Another challenge is the alignment of HV AC  and 
refrigeration replacement programmes across the estate, 
which need to go hand in hand but some of which are 
currently bound by existing policies for service life and 
write down periods.

ë To try to help this alignment, we have, since last year, 
been fitting heat recovery as standard to our refrigeration 
plant, whether ití s used or not, effectively making ready 
for a future boiler replacement and decarbonisation 
proj ect,í  Holz er said.  CJ

R etail giant ex plores waste heat recovery and aims to integrate H V AC  systems with refrigeration

TESC O C H EC K S 
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can, together, produce significant summer discomfort. O ur warming 
climate increases the urgency with which we need to address this.

P art O  presents two methods for compliance :  a simplified 
method, intended to be quicker and easier to use, but  that is more 
prescriptive, and another, more flexible route that requires dynamic 
thermal modelling.

T he simplifi  ed method
 The focus within the simplified method is on glaz ing areas, free areas 
(the openings created when windows are open), availability of cross
ventilation, and location (within England). M echanical cooling is, 
ostensibly, discouraged, with a clear preference stated for passive design 
measures , although there  is no firm requirement that restricts it.

What to watch for
The simplified method is not as simple as it first appears;  it requires a lot 
of measuring and detailed calculation. The thresholds are challenging 
to meet and small adj ustments can alter the result significantly . This 
is particularly the case for units in ë higher riskí  locations, such as 
large areas of L ondon, or in ë moderate riskí  locations for units with 
predominantly west facing glaz ing.

Evaluating the free area requirements is also not as easy as it seems. 
Appendix D  provides guidance, offering look up tables of values based 
on window opening dimensions and angle, or a link to download the 
C lassC ool spreadsheet, which was developed for schools and provides 

 Approved Document O was published 
in December, and is aimed at reducing 
overheating risk in new residential 
buildings . Inklingí s S usie D iamond says 
the  new regulations ha ve signifi  cant 
implications for the design of  such 
buildings,  including homes, student 
accommodation and care homes

T
he new Building R egulations on overheating, 
Approved D ocument (AD ) O ,  are a good 
idea. The C limate C hange C ommittee (C C C ) 
recommended that the government introduce 
legislation to tackle overheating risk in new 
homes  because of concern  over the rising 

number  of heat related deaths.1

M any new homes do not pose a significant overheating 
risk, but  features such as large glaz ing areas  and windows 
with limited openings (or barriers that discourage their us e, 
such as noise), lack of cross ventilation, and locations in 
warmer parts of the country and within urban heat islands 

D ESI G NI NG  O U T 
O VER H EA TI NG
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a bespoke calculation, but assumes top hung windows 
where the AD  assumes side hung, which adds to the 
confusion. Also note that it is the equivalent area values 
that must be used from C lassC ool, not the free area values, 
as might easily be assumed.

It will be important to complete a P art O  assessment 
pre planning, while window dimensions can still be readily 
altered, but the calculation requires more detail ñ  opening 
mechanisms and free areas, frame dimensions, and so on ñ  
than is generally known at this design stage.

In high risk locations, glaz ing limits are generally the 
same or lower (except, oddly, in west facing homes with 
cross ventilation), and you have to apply shading. In 
moderate risk locations, you doní t have to provide shading, 
but it would add flexibility if this option were factored in.

T he dynamic thermal modelling route 
This essentially follows C IBSE TM 592, but with some 
important changes:
■  Internal blinds are not to be included in the model:  this

will make it more challenging to gain compliance ñ  an 
odd move, as most occupiers will put up some form of
blinds or curtains in most windows for privacy, as well as
shading/ glare control.

■  The rate at which windows are assumed to open is
explicitly set, starting at 22° C  and with maximum
opening not reached until inside temperatures
exceed 26° C . This is slower than many modellers

have previously assumed and, again, will make compliance slightly 
more challenging.

■  Bedroom windows (if they are secure) are required to be left fully
open all night if bedroom temperatures exceed 23° C  at 1 1 pm, and
closed all night if not. This is not a feature that most modelling tools
can support, but there are scripts and workarounds to make this
possible, and the software companies have promised updates soon.
Ití s not clear what impact this change will have on results, but our
initial tests at Inkling suggest this might lower the overheating risk 
predicted compared with results using the TM 59 protocol, which
would close windows below internal temperatures of 22° C .

■  There is no advice given on how to select a sample set of units to
include in a modelling assessment. The D epartment for L evelling U p,
Housing and C ommunities says this is up to building control.

There is no rationale given for deviating from TM 59, as it was 
published by C IBSE, and it could lead to confusion, with the modelling 
methodology split between two documents. 

This route requires dynamic thermal modelling software and an 
experienced modeller, so will incur higher assessment costs than the 
simplified route, but may, in some cases, allow more cost effective 
design options.

Which of the two compliance routes you follow is up to you, unless 
your proj ect features any of the following, in which case you ë mustí  use 
the dynamic thermal modelling route:
■  A communal heating or hot water system with significant amounts of

horiz ontal distribution routes
■  A mechanical cooling system

CIBSE May 22 pp73-75 Overheating.indd   74 22/04/2022   16:13



ì It  w i l l  b e  i m p o r t a n t  t o  c o m p l e t e  a  
Pa r t  O a s s e s s m e n t  p r e  p l a n n i n g Ö
b u t  t h e  c a l c u l a t i o n  r e q u i r e s  m o r e  
d e t a i l  t h a n  i s  g e n e r a l l y  k n o w n  a t  
t h i s  d e s i g n  s t a g e î

www.cibsejournal.com   May 2022   7 5

■  External noise levels at night that are too high to rely on
openable windows.

Noise 
The acoustic limits set for bedrooms during sleeping hours seem 
appropriate, but estimates suggest that (very approximately) at least a 
third of existing U K  homes would not meet them, particularly those in 
cities or near busy roads. 

There is no practical guidance given on how measurements should 
be taken, including minimum time periods  and sampling rates;  this 
could have significant implications for the reliability of assessments. 
Also, there  is no distinction made between different noise sources:  
birdsong, road traffic, high winds, and so on. 

There are significant implications for a site if the noise levels are 
evaluated to be above the thresholds set. First , the dynamic thermal 
modelling method will be mandated. Second , there  is the impact of not 
being able to re ly on opening windows for passive cooling. 

The AD  states a preference for passive approaches, 
but once natural ventilation solutions are ruled out, 
mechanical ventilation will be needed. This triggers a 
change in criteria within TM 59  from those for ë homes 
predominantly mechanically ventilatedí , which no longer 
uses adaptive thermal comfort  and, instead, requires rooms 
not to exceed a fixed threshold of 26° C  for more than 3%  of 
occupied hours. 

There are L ondon weather files that do not meet this 
requirement (on external air temperature) and, therefore, 
some locations will almost certainly be bumped into 
mechanical cooling  once noise levels are deemed too high. 

This will be acceptable to some developers, and well
designed and specified systems can be energy efficient . But 
others, including social landlords, might not welcome the 
additional maintenance and potential for fuel poverty that 
mechanical cooling can infer. 

It also doesní t feel in the spirit of this new regulation that 
increased levels of mechanical cooling in homes could be a 
direct consequence.

In cooler/ windier locations it may be possible to meet 
the acoustic limits by reducing window free areas or using 
acoustically attenuated vents, and still comply with TM 59. 
This is because purging heat can be achieved effectively 
with smaller openings, or windows open for shorter 
periods when it is cooler or windier outside. However, to 
model windows as openable in the daytime and closed at 
night in response to noise issues would not currently be 
permissible within the guidance.

P art O  requires higher guarding heights (1 ,1 0 0 mm) than 
those required in P art K , which will mostly mean raised sill 
heights. In addition, a maximum reach for window handles 
of 650 mm will limit the width of opening panes. Th is could 
have a significant impact  on glaz ing design in homes. 

Conclusion
Homes built to meet this regulation should be at lower 
risk of overheating than other recent builds, and the focus 
on limiting glaz ing areas and providing generous window 
openings is the right one. However, that focus is impeded 
by the complexity and confusion in the detail. 

We need to see more clarification, especially around:  the 
acoustic limits and how they should be assessed and acted 
on;  efficient evaluation of window glaz ing areas and free 
areas;  when mechanical cooling is permissible;  and suitable 
sample unit selection advice.

The Future Homes Hub  is working on guidance, 
including worked examples that should help clarify the 
assessment process and give good advice on meeting 
the thresholds for each compliance route in a range 
of circumstances.  It plans to publish by the time this 
requirement comes into force in J une.  CJ  
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WaterMaster Evo
6 models available - 25-120kW
High performance 
Safe, clean hot water
Space and cost saving
5-year warranty*

Proven reliability supported
by 100 years of experience

NEW

A L

A XXL

acv.com/gb
01383 820 100

MAX
FLOW
Direct-fired condensing gas water heater with
peak flows of 1,018 - 3,620 (L/60’ at 40°C)

*Terms and conditions apply.
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C P D  P R O G R A MME

Exploring the benefi ts of 
stainless steel in hot water 
generation and storage 

M any materials are used in manufacturing of products for generating and storing hot 
water for heating and domestic hot water (D HW) systems in buildings. This article 
provides a commentary on the factors that are driving the rise in the selection of 
stainless steel for the core working elements of heating and hot water plant installed 
in U K  buildings.

The principal factors that decide the suitability of a material for a product are its 
performance and the total life cycle environmental impact and cost. For gas fired 
boilers used for heating, as well as dedicated hot water heaters that, in this article, will 
be referred to collectively as hot water generators, materials have been selected for 
the heat exchanger with the aim of maximising effective and reliable heat transfer 
from the gas flame ñ  and resulting combustion gases ñ  to the water. In common 
with hot water stores, a key challenge for hot water generators is to maintain long
term performance while limiting the risk of corrosion caused by the water and its 
impurities.

C IBSE G uide G 1  defines corrosion as ë the reaction of a metal with its environment 
resulting in damage which impairs the function of a component or systemí . 
D epending on the material, oxygen is one of the most important factors when 
considering corrosion. In closed systems, such as heating circuits, oxygen levels 
may typically be controlled by limiting fresh make up water or using deaeration 
devices. D HW systems, however, will necessarily have continually replenished ñ  
and so oxygenated ñ  water. Wet corrosion is the most significant form of corrosion, 
and occurs by an electrochemical oxidisation reaction that requires the presence 
of oxygen. For example, steel reacts with the water and oxygen to form hydrated 
iron(III) oxide ñ  rust that, unless prevented, will eventually cause structural failure. 
The attributes of the water ñ  the ë water qualityí  ñ  that is being heated in a water 
heater, whether for a closed heating system or a D HW system, will directly impact 
the potential amount of corrosion affecting the materials used in the fabrication of 
the heater (as well as in the wider distribution system). Water quality will depend on 

the geographic location of a building, as well 
as whether the water is supplied from a mains 
pipe or sourced from a local aquifer.

The hardness of water relates to minerals 
suspended in the water, such as calcium and 
magnesium bicarbonates, measured in parts 
per million (ppm), and is normally related to 
the geology of the region. ë Hard waterí  derives 
from groundwater passing across limestone, 
chalk and gypsum deposits and is typically 
designated as a water hardness in excess 
of 280 ppm. ë Soft waterí , where hardness is 
1 0 0 ppm or less, is prevalent in areas that are 
formed of hard igneous rock, such as granite. 
The pH of water tends to be lower, below pH 
6.5, and so acidic, in soft water areas, and hard 
water is considered as most often having a pH 
above 8.5, so alkaline, that is also referred to 
as ë basicí  water. Across the U K , groundwater 
drawn in Scotland, the south west and north 
west of England, west Wales and most of 
N orthern Ireland is typically soft water.

In hard water areas, the excess minerals 
in the alkaline water may accumulate as the 
water is heated and then solidify as scale, 
which will reduce the performance of heat 
exchangers and impede the flow of water, 
as well as interfere with the operation of 
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valves. Such scale can significantly derate 
the performance of hot water generators, 
and preventative methods ñ  such as water 
softening ñ  may be required. 

Acidic water can promote corrosion by 
developing pitted surfaces. In closed circuit 
heating systems, corrosion inhibitors are 
routinely used to limit corrosion, especially 
if some oxygenation of the system water 
occurs. Some inhibitors contain anti scaling 
components, but in hard water areas, the use of 
water softening may be considered.

A balance of factors, which will be specific 
to the application and the local water quality, 
will determine the material that provides the 
most effective solution taking into account the 
system requirements during the operational 
lifetime of the product. The evolution of hot
water generators and revolution in hot water 
stores has seen a variety of metals including 
copper, cast iron, aluminium, steel and 
stainless steel that continue to be used today.

C opper, with high thermal conductivity, 
high ductility and malleability, was an early 
choice for hot water heaters and in recent 
years, predominantly for indirect hot water 
coils and storage vessels such as hot water 
storage cylinders (calorifiers). C opper will 
typically develop copper oxide films that will 
coat its surface and, although protective to 
corrosion from normal water use, are not true 
passive layers (like the much thinner layers 
that form on stainless steel and aluminium). 
G eneral corrosion of copper only occurs in 
low pH water (acidic) that should never flow 
from mains water in the U K .2 Increasingly, 
applications of pressurised, unvented hot
water systems and larger hot water stores have 
reduced the application of malleable copper 
for cylinders. 

C ast iron was traditionally the material used 
in boiler heat transfer surfaces owing to its 
robust nature and resistance to the impacts of 
highly sulphurous flue gases produced from 
burning coal and oil. C ast iron heat exchangers 
are thick and weighty;  however, cast iron is not 
suitable for condensing applications because 
of the risk of corrosion from acidic flue gases 
that means it struggles to meet the modern 
environmental, spatial and operational 
requirements of many applications. 

Aluminium has been commonly used 
over the past 50  years for heat exchangers in 
hot water generators. It is alloyed with other 
metals that can be cast to produce complex, 
high thermal conductivity waterways in a 
heat exchanger block that is lightweight with 
excellent heat transfer properties.

Aluminium is often employed because of 
its lower cost, low mass and high efficiency, 
and the low density of aluminium will 
typically mean that heat exchangers have a 
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mi  o  structures. ustenite is created in steel at 912 C, at which point it transitions 
to a ace-centred cu ic  crystal structure that can a sor  up to 2  car on. he non-
magnetic austenitic crystal structure is maintained at am ient temperatures through 
the inclusion o  additi es when melting steel alloy. Stainless steel is a generic name 
or more than 150 car on steel alloys that ha e a minimum o  10.5  chromium, 

each alloy ha ing its own particular properties and applications. Chromium makes 
stainless steel corrosion resistant y o idising uickly, orming a thin o ide layer 
on the metal sur ace that protects the underlying metal rom corrosion. With this 
thin passi e film completely co ering the metal sur ace, the metal is passi ised and 
corrosion is greatly reduced. Common austenitic alloys contain 15 20  chromium 
together with 11  nickel that gi es it strength and ductility. 00 series grade 
stainless steels contain appro imately 1  chromium and 10  nickel. ost 
commonly used grades o  stainless steel employed in hot-water generators are 

0 , 1  and 1 L, which ha e a high le el o  corrosion resistance, and the a ility to 
shape and orm the metal into tanks and detailed heat e changers. L  designates a 
lower proportion o  car on not e ceeding 0.0  in its composition, which reduces 
the risk o  car on precipitation, making it a more appropriate material choice or 
welding. By adding 2  o  moly denum to type 0 L creates type 1 L, which has 
increased resistance to pitting and cre ice corrosion in chloride-rich en ironments, 
and is typically used in heat e changers or condensing oilers. he higher alloy-
grade stainless steels will e more costly.

Stainless steels per orm est under ully aerated or o idising conditions to 
maintain their protecti e film, and so are ideally suited or HW generators and 
thermal stores. ny conditions that cause the protecti e films to reak down can 
result in corrosion rates compara le to those o  mild steel. ustenitic stainless 
steels, at high pressure and temperature, e posed to chloride ions can su er rapid 
pitting and initiate intergranular attack and stress corrosion cracking, as discussed 
on the we  resource Corrosionpedia.5 n e ample source o  such chlorides is 
inappropriately selected encasing thermal insulation that has ecome wet. 

Some o  the earlier applications o  stainless steel heat e changers su ered rom 
corrosion ailures at welded points. With the appropriate selection o  materials and 
good welding procedures this can e minimised, as discussed in a use ul we  article
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similar embodied energy to steel. To prevent 
corrosion, water should be maintained at pH 
6.5ñ 8.5 (where needed, this can typically be 
maintained with commonly applied water 
treatment regimes).

With the increased application of unvented 
indirect hot water cylinders, larger thermal 
stores, and direct gas fired, condensing hot
water heaters, steel has become a popular 
choice for hot water heaters, as well as in 
boiler applications. Steel provides a robust 
container for hot water but requires a water
side glass lining to prevent the water corroding 
the surface of the steel, as well as ñ  where 
appropriate ñ  a fire side glass lining to protect 
against low pH, high acidity condensate from 
the flue gases. Although such glass lined tanks 
are relatively sturdy, it is practically impossible 
to apply, and maintain, the glass surface 
coating in a perfect state, so a passive anode 
rod is typically installed inside the cylinder to 
provide galvanic cathodic protection against 
corrosion. The anode, created from a metal 
such as magnesium ñ  having a more negative 
electrochemical potential than the steel ñ  is 
sacrificially ë consumedí  in the process of losing 
electrons, as the water serves as an electrolyte 
and the cylinderí s steel shell as the cathode.

A functioning sacrificial anode will typically 
last from three to five years but requires 
regular physical checking ñ  and replacing 
as needed ñ  as the rate of deterioration will 
depend on the actual water quality and flow 
rate. In hard water areas, sacrificial anodes 
can function because of  high water electrical 
conductivity caused by ions in the water. Soft 
water, with fewer electrolyte ions, has lower 
electrical conductivity, reducing the current 
from the anode to the cathode, so inhibiting 
protection. A sacrificial anode applied in 
these circumstances will provide little or no protection and will appear to remain 
in excellent condition. However, the steel is potentially at risk and either requires 
a powered anode or should be substituted with a different cylinder material. The 
alternative is a non sacrificial electrically powered anode (alternatively known as an 
impressed current anode) that produces a very low current in the water and provides 
the same protective effect on the steel shell but without significantly corroding the 
anode. The electrical anode is often made of titanium, which could potentially last 
the lifetime of the hot water cylinder. In extreme soft water areas, this system may 
not have sufficient protective effect, as water conductivity can be low. Electrical 
anode protection can be capitally expensive because of the device costs and the 
additional electrical connections required for installation. However, over the product 
lifetime, it can prove more cost effective than maintaining and replacing sacrificial 
anodes ñ  though to function, it requires a continuous, uninterrupted, power supply. 
Both methods of cathodic protection will incur a recurring maintenance activity and 
associated cost to the life cycle of the appliance.

Austenitic stainless steel (see boxout ëAustenitic stainless steelí ) does not require 
cathodic protection in order to prevent corrosion on its surface. As with aluminium, 
appropriately selected stainless steel is able to withstand the corrosive attack of flue 
gas condensate and so provides an appropriate material for the cylinder and heat 
transfer surfaces of condensing gas fired hot water generators. 

There tends to be regional preferences for employing stainless steel in soft water 
areas where glass lined appliances have proven to have a short service life, with 

stainless steel recommended up to a more 
challenging pH 9.5. The ability to withstand 
harsh operating conditions while providing 
reliable and consistent performance without 
the use of galvanic protection can be deduced 
by manufacturers providing long warranties 
against corrosion for stainless steel hot water 
products. Stainless steel hot water generators 
(such as that shown in Figure 2) and hot
water stores are lighter in weight than the 
equivalent products constructed of the more 
fragile glass lined steel and so will require less 
costly handling and installation. Hot water 
generators and stores that employ stainless 
steel will typically have a higher capital cost 
compared with alternatives. The gap in pricing 
between stainless steel and the equivalent 
glass lined steel products can vary widely as 
the prices of raw materials fluctuate, but the 
difference may be diminishing because of 
increases in overall production costs.3

Stainless steel has relatively low embodied 
carbon compared with other commonly used 
materials, and selecting products that are 
manufactured with high grade, corrosion
resistant stainless steel will contribute to their 
longevity, and so reduce whole life carbon 
impact. Increasingly, building services product 
specifications are nominating stainless steel 
hot water products, as it is perceived to be 
a ë saferí  material because of its resistance to 
corrosion and its long life span.
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C P D  P R O G R A M M E   |   H O T  W A T ER

1. What is created when steel reacts with water and 

oxygen?

A     H ydrated iron( I )  oxide

B     H ydrated iron( I I )  oxide

C    H ydrated iron( I I I )  oxide

D     H ydrated iron( I I I I )  oxide

E    H ydrated iron( I I I I )  oxide

2. Which of these is most likely to be ë basicí  water?

A     1 0 0 ppm hardness

B     pH  6

C     pH  7

D      pH  9

E     W ater drawn from area of granite

3 . Which of these statements is most likely true?

A      A n electrically powered anode req uires replacement 

every three to fi ve years

B     C athodic protection req uires no maintenance

C     G lass linings reduce the electrochemical corroding 

reactions

D     S acrifi cial anodes are typically titanium

E     S oft water has high electrical conductivity

4 . What is the approximate minimum amount of chromium 

req uired for a steel alloy to be stainless steel?

A     6 %

B     1 0 . 5 %

C     1 5 %

D     1 8 %

E      2 0 %

5. Which of these is not included in the illustrated combined 

gas fi red condensing boiler and water heater?

A     C ombustion chamber

B      I mpressed current anode

C     I ndirect water pre heater

D    M odulating air/ gas premix burner with fan

E     S tainless steel ë tank  in tank í

M o d u l e 1 9 5  
M a y  2 0 2 2

SP O N SO R
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The CIBSE Young Engineers Awards are back for 2022, 
and will take place at RIBA on Tuesday, 11 October.
The awards recognise and celebrate the young engineers 
making a diff erence, and the employers who support their 
growth and development.  
This year, we are delighted to share that we will celebrate 
27 years of showcasing determined graduates, 15 years
of identifying the best employers, and 3 years of exhibiting 
hard-working apprentices in the industry.

Awards categories:
> CIBSE Graduate of the Year
> CIBSE Employer of the Year
> CIBSE Apprentice of the Year

Enter by 

29 July 2022

#WECHAMPION   #CIBSEYEA

 Find out more and enter online: 

CIBSE.ORG/YEA

OPEN FOR
ENTRIES
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P ro d u c t s o f  t he mo nt h
Carrier launches ultra low GWP chiller range for industrial applications
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New range is designed to 
minimise energy consumption 
while maximising performance

Rinnai adds heat pumps to expanding H3  product list 
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■ F or more information on the 
Rinnai product range or on the 
carbon calculation service visit 
www. rinnaiuk. com.

New carbon calculation service 
allows customers to identify 
most e!ective heating system
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  Exciting new venue to enhance 
experience at Durham University
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s pp ie  an ener efficient i htin  sche e for rha  
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with oo  c in rica  an  hori onta  i ination that 
co  e insta e  in ario s cei in  t pes  horn s  a e 
pro i e  the i ea  so tion to s pport co fort an  a ertness 

 ta in  into consi eration the ariet  of f nctions  for s 
of co nication  an  the ph sica  nat re of o ern 
earnin  spaces  

he efficienc  of the new inaires ena e  the i in  
to achie e an ner  erfor ance ertificate of 
■ F or more information on Z umtobel,  
please visit www. z . lighting.  F or T horn visit 
www. thornlighting. co. uk.  

  Viega receives seal of approval 
from Wates Group

in  so tions pro i er ie a has een awar e  
ates ppro e  nno ation artner stat s for its 
e apress press connection techno o  an  is now a 

part of the ates nno ation etwor  
ie a s e apress techno o  n erwent 

a ri oro s appro a  process that inc e  pitchin  the so tion to a pane  of ates reen 
es  Scott a es  ana in  irector at ie a  sai : e are e i hte  to e a part of 

the ates nno ation etwor  an  are p ease  to ce ent a stron  wor in  re ationship 
with ates
■ Visit www. wates. co. uk/ articles/ innovation partners/ viega megapress

  T rade up on hot water heating

i e for i e  is the ass e  rep ace ent when a store  
water s ste  co es to the en  of its wor in  ife  t is it the 

est option  ep acin  an o  nit with a new ersion of the 
sa e e ice can act a  in o e a ar e a o nt of e pensi e 
site wor  an  insta ation  

ith its ran e of cost effecti e contin o s ow heatin  
s ste s  innai ai s to e i inate this e tra wor  an  a e 
rep acin  a hot water s ste  easier an  cheaper

ost con entiona  water stora e s ste s are a e 
of stee  ine  with ass or ena e  which a es the  too 
hea  an  fra i e to e o e  witho t specia ist e ip ent  

innai s contin o s ow heaters are i ht eno h for a one
an ift witho t co pro isin  on o e  

 t pica  water stora e ase  insta ation costs  
per ear  whereas a innai contin o s ow water s ste  
costs  
■ Call 019 28 53 1 87 0,  email sales@ rinnaiuk. com or 
visit www. rinnaiuk. com

Aq uavent ñ  the trusted  
protection from hydraulic shock  

he atech ress ain a ent to atic S r e rotection 
a e s ccessf  re o es the ca se of h ra ic shoc   
rea in  the ac  

a ent e i inates the water ha er on ooste  water 
s ste s  an  pre ents rst pipes an  oo  a a e  t is i t to 
ast  thoro h  teste  S appro e  an  eas  to fit  
■ F or more information,  contact sales@ aq pm. co. uk or 
visit www. aq uatechpressmain. co. uk

Condair welcomes new sales manager  
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c sto ers in these re ions  an  he pin  the  i pro e their 
pro cti it  an  wor in  en iron ents thro h enhance  
h i it  contro
■ www. condair. co. uk

  Domus Ventilation exhibits at Specifi  
events across UK  and Ireland in 2022

his ear  enti ation so tions pro i er o s wi  e e i erin  
e hi itions at fi e Specifi echanica  Ser ices e ents  which 
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an  ir in ha  o s wi  contin e to showcase its ran e at 
Specifi e ents across the co ntr
■ F or more information on Specifi events,  or to register 
for free attendance,  go to www. specifi. co. uk.  
F or more information on Domus Ventilation,  go to 
www. domusventilation. co. uk 

  Domus MVHR systems installed  
in Hayes development

o s enti ation s  echanica  enti ation 
s ste s ha e een specifie  for the e:here a es i
to rent resi entia  pro ect in west on on

sin  a i t in heat e chan er  the new nits fi ter 
an  pre war  waste air e tracte  fro  the itchen an  

athroo  eanin  p to  of waste heat can e 
reco ere  
■ F or more information contact 
vent. info@ domusventilation. co. uk or visit 
www. domusventilation. co. uk
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Your guide to building services suppliersDIRECTORY

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 �
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Warwickshire pub installs 
Panasonic nanoe X  to 
improve indoor environment  

anasonic has fitte  a p  in arwic shire 
with its therea air con itionin  nits to create 
a ore p easant en iron ent  he ew nn  
in orton in se  nee e  an p ate  air 
con itionin  s ste  ith the he p of air 
con itionin  istri tor ceanair  the p  
co ittee insta e  a anasonic therea 

nit with i t in nanoe  techno o  which 
enerates h ro  ra ica s to inhi it the rowth 

of patho ens  
■ Visit www. aircon. panasonic. eu/ GB_ en

Sewage pumps for 
dry well applications  
n ar e i in s  s ch as shoppin  

centres  sta i s  airports  te porar  
acco o ation an  o ern ent esta ish ents  where it is easier to insta  a r we  s ste  rather 
than a e ow ro n  p pin  station  the n   ran e of sewa e iftin  stations  fro  
a thorise  n  pen istri tor p echno o  can pro i e the i ea  so tion

he co pan s tea  of e perts is a ai a e to he p en ineers se ect the ri ht p p for an  pro ect
■ F or more information,  call 0118 9 821 555 or visit www. pumptechnology. co. uk and 
www. j ung pumps. co. uk.

  Modutherm boiler range  
delivers on all levels

o ther  has st intro ce  the enesis S  
ran e of as con ensin  oi ers  ea  for schoo s  offices  
retai  o t ets  hote s an  heat networ s  the S  
is a ai a e in ei ht o e s  with o tp ts ran in  fro  

 to 
he ran e e i ers e ce ent ra i it  an  

efficiencies of p to  than s to a  stain ess 
stee  heat e chan er  

 e issions are ept e ow h 
ass  which e cee s re ire ents for the hi hest 

reea ratin
■ Visit www. modutherm. co. uk.  
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APPOINTMENTS  |  Tel: 020 324 2755  Email: cibsejobs@redactive.co.uk

CAREERS AT RPS

Search for opportunities at: 
rpsgroup.com/careers

We rise to unique challenges, embrace change, 
and place sustainability at the core of what we do. 
Providing mechanical and electrical engineering 
solutions across all property sectors, you’ll 
experience variety as standard. 

Shaping the future of how we live, work and travel, 
you’ll feel a sense of purpose and play an integral 
part in solving problems that matter.

Join us and engineer the future, 
influencing generations to come.

2022 marks 125 years since the Institution of Heating and Ventilating 
Engineers (which was to become the Chartered Institution of Building 
Services Engineers) was founded.

To commemorate this landmark, the June issue of CIBSE Journal will 
feature a 125th Anniversary special. The issue will take a look back at 
some of the major developments in building services over the past 125 
years as well as analysing how the sector will be shaped in the future 
and the role members can play.

Special advertising and content opportunities are available. Benefits 
include being positioned as a supporter of CIBSE and thought leader 
through sharing valuable insight with our audience.

For more information on how your 
organisation could be featured 
within this special, contact:
+44 (0) 20 7324 2786
or cibse@redactive.co.uk

  125th
anniversary

special
Published with June issue 

of CIBSE Journal

cibsejournal.com
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Responsible outdoor 
lighting at night (ROLAN)
conference
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HCSW: Heat recovery 
ventilation utilising run
around coils
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HCNE: General 
introduction to 
UPS systems
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LIVE ONLINE 
TRAINING COURSES
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Energy e!  ciency related 
Building Regulations: 
Part L
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ISO 50001:2018 Energy 
management system
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Electrical services 
explained
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Air conditioning 
inspection for buildings 
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Energy e!  ciency related 
Building Regulations: 
Part L
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Low Carbon Consultant 
design
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Mechanical services 
explained
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Building services 
explained
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Design of ductwork 
systems
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Below ground building 
drainage
:8#@02-

Energy e!  ciency related 
Building Regulations: 
Part L
:"#@02-

Low carbon buildings and 
energy infrastructure for 
local authorities
!:#@02-

Air conditioning and 
cooling systems
!!#@02-

High voltage (11kV) 
distribution and 
protection
!<#@02-

Low carbon consultant 
building operations
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Power system harmonics
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Energy e!  ciency related 
Building Regulations: 
Part L
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Energy Savings 
Opportunity Scheme 
(ESOS)
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Membership webinars
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The UK’s premier event
for built environment
solutions

29 - 30 November 2022
Excel London 

Over 2,000 attendees 

Renowned UK exhibitors

Industry leading innovations

Building Safety

Net Zero Carbon

Health and Wellbeing

Professional Competence

Light2Perform

...more themes to follow!

Themes include:

Register
Now

www.build2perform.co.uk

FREE TOATTEND
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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

3018_CMR_A4final.qxd  25/4/08  16:08  Page 1
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