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Moll Green & Wdll weoal11es 
�n lhe cos! pta:nnmg 
pro<urement vJlue eng1neerm9 
and cost man.J9ement Ill 
bv1ldu1q •e• v1<e1 mstallaf1ons. 

A
lthough the UK rnMkel for sta!ic cooling 
S)'Stems. either n the Form of chilled er.di· 
1ngs or beams remains relatively small, �he technique i,; ga1rnrtg acceptJ nee m a wtder 

range of building types. During the 1990s. static 
cooling established a s1gr1illc<.l11t foothold 111 lhe 
uwne1·occupied of lice and oii1ce refurbishme11t 
sectors More recemiy. chll!ed ceilings and 
beams have been specified for universities. IT 
and pharmaceuticaf companies. government 
buildings and retail developments. In the com· 
merc1al offtce market, some ma1or developers 
are now seriously considering static cooling as 
an option for speculative projects. However. to 
date. few proiecL<; have been completed for the 
letting market 

Advantages and disadvantages 
The princ1pdl ddvant.Jges oi static cooimg 
�ys1ems are as follows: 
O the rad ian t cooling tram chilled ceilings 
results in a low mean radiant room tempera· 
ture. which leads to improved comfort condi 
tions ror occupants. 
O improved comtort conditions also result from 

minimal draughts associated with all systems. 
0 a high quality fresh air supply Is provided 
when static cooling is used in combination with 
a displacement ventilation system. 
O energy constimption ls reduced, primarily 
due to lower cooling loads and reduced airflows. 
O maintenance requirements are low due to the 
simplicity of the installation in the office areas. 
C1 static cooling syslerns h.ive operating cost 
advantages of £7·9/rn NIA per annum, com· 
pared to fan coil units. 
0 ceiling void depths are reduced. particularly 
for chilled ce:Jings. 
O noise levels are low. 
U ceil i ng level electrical power for mechanical 
components is not required for either chilled 
ceilings or passive chilled beams 
Cl condensate pumps are not needed in the ceil· 
ing void. 
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Chilled ceilings 
and beams 
This month the cost arid research departments of tv�otl Green Wdll 
and Davis Langdon & Everest examine the costs and specifiuilion of 
chilled ceilings and beams in collaboration w1tl1 specialisb Trux 0nu 
Halton. 

[J chilled ceiling:; are wdl st.med to ceHuiar 
ollice layouts. 

Disadvantages of static cooling systems 
include: 

0 higher capital costs of d1iHed ceiling.<: and 
passive chilled beams. 
0 requirements for a higl1 performance 
f,1cade to control so!M load at the bwldin;: 
perimeter. 
D loss of net lettable areu associated wilh the 
larger risers required for displacement venti!J 
tion used with chilled ceiling� and chiiled 
beams. 
0 requirernent.s for office headroom in e.'<ce�� 
of 2·7 rn tO avoid ill! stratilic:ation. 
rJ requilemems for large chilled water flows. 
due to a typical waterside temperature drop 
across the coii oi 2·3"C. 
0 requirements far dehumidification of the pn 

rnary air supply vi<.l the cooling coil, to minnmse 
the ri�k of condens.:ttion. necessitating the US<' 
of higher Ct1pacity air handling plant. 

Comparison of static systems 
Tl11s section provides Jll analy-;is cf the p1 .nc· 
pal te.:itures of chilled ceiiin?,>. }JJS.'i\'t� .. nd 
active chilled beams Tabie 1 �e�., ou! ",;imple 
analysis oi �election critena loi tlie \hri'"' �\'" 
tem�. Smee diiiled ceiling5 and ps:;ive cldcd 
bea1ns. on!y provtde couiing. -..:c��\tLJt1_� hi.:·LH111g 
anr.i vet�titdtinn '.)y�t:;yr:·l J1c zih.J n>qu;rcJ Lo�» 
!eve! perlmeH'r hei!Ung ;,ystem:> an> u,t;;iily 
installed. Typiully the �Pl�clfied ven1;',t!:r,11 .-,y.; 
tern will either uube h1y,h level supplv <l!id 
extract or lov·t level dbplau��1Pr'.t Dbpf�-H c:nc!g 
vent1iat1on is used in con1urictlo11 w:lh biJ BG .. 
ot chilled ceiiing nistal:dtions. 

Active chilled be<ims combine conlin� :..1id 
vent1!at1m1 fpnct10m !ntv n �m3!e unit Hccllmg 
1s also possible with this type er biwn u�in:� 
either a changeover system or sepat.:tte rncwt:; 
controlled oii tour port valve�. 

Chilled ceilin!_> provide unobtrtt,c1ve. ;,ensibie 
covlin� frvrn J iurge ovediectd. (Oki sut i.:11 P. 0�1 
setting heat ga!m; with both l"ildiant "id ccm 



cost model 

wr l\'t> CQ<Jhng The 101 111 •;i11 1t1dllll1t tern c1.i 
t• re" ':OC!ult.:d w1lh chlllcd CeJllr1g llow:; the 
d�.·ign roorn ,11r ternr •1Jtu1 to be ·c 2 3°C 
above tile gl'ner <11 sttlnd.:ird for .tir comi:uoned 
o!f cc� of 2 22"C. r •suiting In re� .. )(! ovc1c.1ll 
cooling loclu 

Pussl e chilled bt1c1111s are l p1et11! • spec1I h . .>d 
o deill with ooll11g lo.1cJs in e. c�s:; of the 40 50 

w r I u 01 ti chilled cetflng. Thest' . 1ghcr 
coohr g l0<.1d� r.. commonly ,,:.;;oc1c.1led with 

1µ1 � olll e � 1cr l11gh L'fllllP-
m ?Ill loo.1d..- or twm high �olar kuds al c 
n11ld1ng pcnmete .i��'''" htllctl li • 111 I 

" :in11p!L• ..in J rfcch\!) cwoh n� dcv1c� co111pw. 
111:; ..i coohn cu1I �n a met.ii c:i�1n:g H.:dl 
l'Xchar1gc ilt pJSSlv l;cJrtis. occur 5 m.:.ml• by 
tllOV rnm 1• �1vc l lull bc..:;m · arc coUlmonly 
ICU .:d ltllO CtllU.J; WU s <1W\'C' er OIJ[t; till 

N 11/1! 11111 •, 11 � du •vo .i hlgllL" cuoli11g 
lo<id ul ..,(} I 0 w HI tlUI� lo the l' IL>t[ IVC•l ·- 01 
L0l))1n!! US•llg forced LOm rl!IOll clllU tndUr\1011. 
hlrr :-ct co11v '1111011 occ1.11s wuhm the �u vi •r 
plenum of the be.:ltn. 1vl11Je lhc rrll'lt1ve y low 
�1.:111c pre �lll•' , used bv higher .111 clo .1lll':'i 
wnh n l le CMJll rcsufLS 1r1 the 111duct on lll 
w,11 111 room< It .;r. oss thc oolin!! coll 

A fur llwr J • 't'lopn nt ol t11c dul b iull 
·om"' 1� Lile 1nulll .·� 1v111° b am MtJSl mulu 

�"r"'I( � -J1•1 , 11• 1 \w;pokt: pro:h.ct md 11 � 

'fw:ult tu ptu u.fo 11; tl.'w1.: •ti • � • .:111. ·t 
infa1m:1t1011 Dc.:pendlng on coolf11g I • .i ... ��r1· 
1c.: 1:.:i111e11t · nd ..rchltcc111ral com.cµl. u ,.up-

!y only co�� 01 multl-serv1c be m:. lilngc 110111 

30/rn· 10 · 160/m 

Oesign issues 
C1,11densar 1011 I� ,, ni.i1m rc)ll rn 111 th • d"slgn 
of 'tJllc coo1h1g sv�wm . i'llil"'cuu 111axt1m11n 
room l npcc 1ur-s. c ul!r.rl IY"lN SI.Apply lutn 
pcrututc� .ind 1c-c1 ir •111cr1ts for dr.hui111d1f Ccl· 
1011. 1\ dulled cedmg is more till !y to �ul r r con 

TABU 1: SYSTIM SIUCTIOM CJUTIRIA 

de 11un th.rn a 1-.:is:r:c b m, wiuc i l11 1u1 n ls 
more t nsk than dll ilCU\'c chlflcd bearn-

Chrlled w,11c: <-up ly t 111(.ll'rtit re ho11ld be 
seL at t 4 1 � •c o ;wo1 c nsk ot con cnsatron 

Rcl.:it vely high dulled •.',dh!r cmp r tu " p r 
mlt the gr uter 5£' of ll'l!C coolln . when the 
l<tcrn11I l!mpc1<1tu1e < rops J('lm · lhe chilled 

Weller ,upply t�mp 1µl111 • 

Chill b 111 p<'11ormcl11ce i� oµt m�.:>d. by 
keepll1g the • 'Jlc.:1 tem l'rdl 1c.: d1fic e1111al 
bclwi!I! 1 flow ;111 • � 11111 JS low ii� po. �1 le I lie 
low a d rctum d111 rcm:�1l bl't.,1<'il �huu lie 

3°C 011.111 ct 1\l'e dulled bearn but (Quid r �lbly 
IP 1 u ed to iK on J p 1•.e li 11n 1,l 1 1 I"' 
1.Coll11g .:,lPJd'V 

Thi: 1 pi .11 rna\unmn room 1e111p 1 .uuc 
::Jinuld be sci at 2 •c.. 01111 • .ir1. :21 i.:.•c for 
' II ·prn1or • .il I l •lldlUCll in .:0 !>'ClllS. 
w .. h11aml:13 a lugil l •111p1•r lllll! d1lf1'1ential 
Lctwecn chUl--<l •,,., l ·t .rnd roo11111 1�11 t<:>rn ·r 
iliurc Is tln lrn >I ... 111 1·ctv1 m .,·h1,,.1111 the 
rl!(1111r"<I coolln� 0111p11 A r urticm of F 1u 
hu clrt1°1l'11re between 100111 a11d mean w.1i r 

1cmpe1awr '"111 r1:Ju1. the coohng c.i ., 11v 
or ' cillllr.:d .nn l>y up lll 10�; 

Addu1ot1ally c:olld i� 111011 pre•cm.on m .:is 

urc !or actwe 1.Je;111 �. 11�qu 1 "1hat the p11111a:y 
air !n1pply should I" ll•l tnur lililll 8"( tu! w 
he n·.:i mm ,, -ant d1 .. ,11 romh:. 1 I • pr 1r 

l 'lC ti IS d11ilnes s pply uil ternr.i ·1.itur' of 
lo"C. :.1 lllt<llldy J \ tile StJnc!. 1d llr Jut 
'011 Ullll:. I l2· 13°C 

Con •11:KJ1ron d > 111m olso tleel � to c 
111 01po1c1teJ Imo :;i.ill 1.ooh11g :>y.,tems. I con 
dens;. !on Is de:cctcd. th �y,1.cm can pro 
gr<1mmcd lo either 1.:i111p up th chilled \'liltcr 
supply 1empe1 ture 10 rid ,11.>ove d "W pu1111 or 
10 shut down th d1illc waw clrcuiL 

Many ol the ad · mag s 01fcrcd by �l .. 1Uc 
coolmg syi,wms Mt! relatt!d o lh Ir lnh 11�11t 
sunpli 1 y Control sy:. ems should also be 

Eidltnt Cllilted ceffing/perimtter btam hUlvt dl1lltd beam 

Coollllg l<lP�Cl�I' 80 (with perimetei beam) 80·110 

�/m' flijor re.J 41HO {Wit/lout perimeter beam) 
Em m nttnanc:e Minimal - no moving parts /tllflimi>I • Hmll'd lor dWltng 

the tod of �ust 
l�youl "wbilfty Goo4 - lar9e cooled 1Ulface a1ea. ITm11ed - bei!ml m� be pmi11oned .i 

Chilled ek!ments art designed to ht pilltirul� spaangs. Needs <artful 
into tonventional ctthng n1es pla!l'11119 around qn6 BtS 

Acousoo Good - no moving pa111. Pnssible noise Good • �llhOllgh m.iy neff.l to 
lrom water flow in pipework attKhed geneatr wMe nlJ{\e to compr11Satc? 

tn te�ing p3lleb f01 ult\ op111.t11on 

Aesthelks Good • ceiUng tiles with chilled elemenh ft.11ured, uposfd beatll\ m lll<ln> 

are indistinguishable lrom llOfmal tiles �th�llQUy ple�111g. tf bNm 1$ 111 «llllJ9-
nHe mav be dllfertnl lo t� life 

comfon Good - Ufllfonn coveiage dlJe to ldrg� All d"11th<l1g'd down111a1d, :so less pre'dlcmble 
numbe11 of a«:tive tiles 111 movemenl M.iy !!duce ouqiul 

II abilve h .u M>um 

•ii 

a ·u more sensors a11 
dlV'°:. Ill<' 11 d OllY.:> I IOI nl belll!i A'i .) u-...r1lt 

(,;i, go1 y ,\ IPrns c st Jlc �um.. 5 l tish�r 
lhull •lh" \ •t\vlllnl 11 ,1ull.Jl1orl k r f r1 cv1l uml5 

Cost comparison 
111• u--1 ch". llt'fl 1t1 lhb model ,,. b, • J •m 
, n:ilv e� l)f re.> l'!ll 0111 ·p .J velop1111'11t.; 111 
lo11don !or r1\•11mr Offl 1lh•1 dt«!nts fhe co� s of 
ii ... . , roil unit b�·t.:d �,·hem· �rt! .1h1 1nrh.1 i 
or rnrnp.111 ... 10 

C"n•, "' • c 11�111 111 c or1d c11mrl"r ?IJIJI 
IJ !cl 011 a �.:>•ilr.1f 11do11 toe 11011 

Ilic co.,1.s , r� rrprl''1'11!'1t tvt' or 1 '.J�'lt' 10 t' 
size I prol •"s of 8000 1r1 to 20 000 en , •l 
llli01111:.llOl1 fll<l�iJ,.J by "'•1"lll•I UI S U!J 
!;C ' •r.J " ._r II IC ._: .'c OC •JI 011 l,11g•• 

" 111 Ill c ul .;0 000111 gii ... u11 pr rec.> 
for 5l, 11c coul11:; llt<.•Jllauon,; lllu · · lt.:w.�r 
th 11 ti1 . • ·•I 0111 111 thl 11100 'I. 

111 ordc.- to �How dim l c:o1111-1r son 
b •t\v� optro11!>. e. tro.1 ove co>1s o! suspl'Tld d 
cerllng!>, 11d 1 •SCd n r� a �oclated with d1IM 
em syst rns ar ' 111cludml 111 11 C tl!g<.lr y A fu 
OU COS �. 

Ril �s !ur 111,- shell a11d c-01e 1n�tallat1011 re 
!Jll'Cn 011 the 00. IS of gross floor cHl'J. Cu5ls hJI 
the C.it !g.try /\fit out 1c given 011 th� b..o:. · uf 
th net 111 •rri.11 clf(!o.J uf ll t..'!:I om c spa c 

�v11 dlllltd btam 

O·lSO. Poltohill problem 

with raughts � � tetdfd 
Mfl\im - limlltll lor dt.lm11g 
the c.o� 01 dust 
l,lm led • �� m11SI be PM!lIQ!le4 �t 

pa!llCU spxrnos, NtMs Cftful 
pl.tnn!lli n1und 9rid tines 
60od - although m� nee! to 

qenera1e h te nOISI! 10 comptBSale 
for quiet Ol'(lallon 

Felltuted, posed beams ar' lllOlt 

<>nth titally plNsilg II btam IS ttlling.. 
gtrne � be cfllleient 10 <ttll� ulr 
Good."' r.abli! .:rlt mcwemeirt �ll'HllS 
due to lorced (IJIWt{llQll 
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Specialist in air distrlblJUon and 
associated products. 

We supply the World Market with lhe 
service level expected In today's 

environment, consisting of not only high 
quanty and competitively priced product. 
but a total service level which guarantees 

complete customer satisfaction. 
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TABU 2: ClllllfD CUUNGS AND BEAMS - COSl COMPARISON 

Fan coil uRit CluTied �lling with Panlve c.hilled beam Active chilled 
perim11lt1 dlined beam bum 

£/m' (gifa) £/m' (gila) £/m' (gila) £/m' (gila) 

sheU and ta•� all ligures in terms of gros.s internal HoOI aiH (gifa) 
Oisposil iastallatfon - condtrn.ite drainage 120 

Heat SOUl'te - gilS·li1ed botlers, gas supply, twin walled stamlru steel fl� 11.SO 6 so 6.SO 6.50 

UHW imtan.rtlon 
l'lpt?Wo1k d11t11but10fl in plantrooms and nsers. J>umps, 7 00 7.00 7 00 7.00 
presswis.itkln ooil, watei treatment, io111lahon 

CHW llutalbtion 
Roof mo\lllted. ait·cooled padwged chdle1 pl�n� pipework lS.00 13.00 lJ.O(I lJ 00 

c!Gtrlbution in ptantrocms and oms, pu�, p:essuusatinn 

umt, watei trealmenl, insulation 

Air handling plant 
Supply/exU3<1 ail handlinq pl.Jilt, ductwnrk to ptantrnoms/1isers, in111lation 19.00 13.10 n 10 

ElKtriul illil.lllitlon ·allowance for electrical 111pplie$ to mechJmtal pl�nt 3.9-0 ),9() l90 
Cllmtvls Installation 
Head t11d supervisor, motor conllol centres, oulstatloos, tl70 tJ.90 tJ.90 
�n�rs, conllols arid .ill power and cont1-0ls w1rmg 
Total dleA and me mt 76.JO n.•11 77.411 

c;nr (nla) £/m1 (nla) £/m2 (ni•) 

categl>l'f A lit llU1 .U llgu1ts upres� in tefllls of 

net internal atea (nla), based on a netgrou tffkienq of 75� 
ffooc finis.Ms - exl!a O'ler tot: 
3SOmm raised floor void. including cavily banie�. 4.00 4.00 

for displa1.ement ventilatron 

Seals lo form airtfght plenum 5.00 5.IJO 
Fomung llofes in raised floor t�es aod llxing free is111e supply atr ddtusets 0.60 0.60 
0111t sealing lo underfloor ple11Um 1.00 1.00 

Ctiffng finishes - ext1 d over l0t: 
C�t of perloraled metal meqa panel smpended ce1fin� 22.00 

suitable IOI dl1lled ceiling iostallotion 
Oispowl illstallallon - Loodeosale d1ama9e 5.60 

1) LlHW Installation 

lTttW 0tst11lrulion, pipework, insulation, connections to Ian toil units 17.50 

Perimeter lleaHn9, pipework, inwlillion, trend! heating ins13!lation 26.60 

2) OIW imtallation 
Chilled water di1t11bution to office areas al high level, 32.00 29.00 29 00 

pipework, insulation, connections to chilled elements 

Chilled water di!lribulion pipeworlc, iMuliltion. 26.50 

connections to fan coil uni!$ 
Chilled ceiling elements. 70'lb active Illes. copper elenwnts. 69.00 

llex1ble conne<tions, shut oil (Ouphngs. 

Pa�ive chilled bea�. lfexible coone<ttons, >11111 olt couplin95 �5.00 
Active dtillEd beams, Hexible (onnedlons, shtit olf couplin� 50.00 
Ceiling mounted IOUJ pipe fan coil units 32.10 

3 ) A11 handlin9 

Supply and exU<Jd ductwcrk, insulation QliUes and d1lfuse11 47.20 

Supply and extract d!Ktwork, insulation, extract gi1Ues JS.GO 
Eltract only ductwortl and gnlles 27.20 27.20 

Supply only lloor grilles t2.SO 12.50 

4) 8EMS installation 

Sensors, control valves, power, coot1ol and �tWOlk wiring 12,DO 15.00 15.00 15.00 

Totil Citegoiy A fit &Ill cost 140.90 l1.UO 165.90 155.60 
Th� folk;\oil·ing f.''#.clusion!I 11ppty to the cc:-lLS shown ::1 l�w /;ll..lle mllutwn i.1¥."vond S('tund q111.1ner .:i(.{11. �""'11t'! Jl builder:;. 1, .. \}rk, m..im CantMc�nr '1 prci11n1folftL.':... auend;H'!Ch, O'.·eibe-.Jt."'t'.1 
Mtd profit. prcU��h'ln,}} fees rJfld pH.�nbed ff.:"f:S, cont1�n<y .rnd df.'.Stgn ll�r\'e.), t.a;< JJ!O'Wi.Hlli!'."I, vu 
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Air conditioning by Carrier 
The Jn. of n1r.; st-Jtc: r1.:.:quir(�S srah�yc)f ... tf1e·art p1ot0'r:tKJ11. 111nrs vvhy {he rnost 

f:l!1x;t 1s �}�1!)crics t�rour1d �he ',z .. /or;tj c e>nsis�:_;i irl'/ c i i�>-.J�;r: C:_1,ri8r iu ensure tht;· 

r.<:�i{�nts f:'8r1dinq v,/c:iii:J-1vidr.� n-..1n any un11>1 �u <�c�ncfith·1riing m;Jn1....;fac'ture' anci 

''> ff•,·;1 �,,.�,t:;m;; q;r0r::;i"G en enwr!nrnr�0::1l!y r;:::spon'.;,ble rcf!iger::ints, 

T· 11c. -:1 ro··�1""JfW 

r g,!5 -:oc r \'l"'•l 1;;, 'N.C.if<�11'. 11- r1 

The art of air conditioning 
.. MORE INFORMATION 13 
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