Good

Practice

Energy efficiency in sports and recreation
buildings: swimming pool covers

Eastern Leisure Centre,
‘Cardiff City Council

& Using a swimming pool cover
evary night Saved owves EBDOD
PEr year

® Ssving represents Z2% of epors
centre’s enangy consumption,
and 15% of s coats

@ Payback on investment of 1.6
yaars

& Semi-autematic covers operable
by o people

& Emall-soala CHP, good
heusekesping, BEMS and
wigilant operation all contripute
to good preciics

Introduction

Publc swimming poods ane generaly dosed
far al least 8 haurs every nignt, but many
miainia by 24-houriday haating and venk 1
regimés thal are Approndats to da
oCcunancy. Exsiem Lasrs Cenina in Corcill
ez e Poaw L ol 8 pool caver can sllos
majar reductians in energy consumation
when the bullding s okosed, without
atenranhy alfacting baiheng conciliors

A well-titing pood cover provides an
insulating, imparmaabks ayar mat graatly
rafLCEs Nea iEs Tom tha watar through
eampacten and sanductian. and vetually
eliminaies heal boss through evaposion, k
o meating
ared wentilaion, By aadaln cEcoemsiBnces, |
can gven slie & podl hell's haating and
ventilalon ay=lams 19 g9 dwilched
ot ahogethar

A righ evaporaon e Toen Pe pool agler
necessiates high senhiation raies bom b
poal hall, I order (o kesp the relative
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numidity {RH) in the air space al an

acceniahie val ypicall sround G5% RHY

Tha rale of evaporation Fom an unoovenad

Dol depends o aewial ohvs, roluding

& mmpaaune difierence between waler
ard @i

& huredity levst of e airin ihe pood hall
& numbar ol bathars, and kngth of (ime
the poal o ooouged
sutface @ad of 1ha poct
# air mossment aver the waler suriace

The humsdiy level of the pocl ball airis very
imporiant. 1 werdlalion s esceasve, e ar
will be loe oy, and high evaporation losses
will pocr. On the other fond, inadoeguseo
wanilangn wil kad 1 10a high 8 AH, caiging
discomiont for pool users, and K
vigk af cordansation, merd
aesarkiatian al tha buikling sructura. Henca
there i5 a nead 1 contral werlialion o orges
o kpap humidity ipveks sithin cortain imis.

This Cass Sty hes besn deresicped wif,
and is =ndorsed by, the above orgeneakons

G Regulur nse of @ swimming pool cover cuts energy

vonsumption by 22% and energy costs by 13
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ENERGY EFFICIENCY IN SPORTS AND RECREATION

SWIMMING POOL COVERS
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Background

The Eszwamn Leigung Ganing In Coardt i owned
by Carditf City Council, and managed by an
rrdeperden company uder 3 OCT (oomgudeony
oompst e nder) contract Bk in 1962, & has
a lrpe sparts hal and fow sguesh courks 2 well
58 the swimming poal. Ancllay Rolies nolude
changing rooms, @ secordary carpeted hal, 2
b, &reaci bar and cifices, Tha cantrs & apen all
i round, from 0730 o 2200 sach day {0800 o
1730 o0 Sursdags)

The swimming paal waler lamperaiure i
rraintained at 1t 270 anowe the poot hal air
WHTpEELnE

The pocd maasures 25 m = 12.5 m, an area of
A125 m?, whaeh i & lite aver 10% ol Mg
caniTe's el ndoor Ares of aboul 3000 mE.

The centra's snasa and walar haatag demant
= pravided by two gas-ired baoilens and a
coretant load, gas-lived Combirmd Heal ang
Prasr [CHF) unit, rated at 55 kive. The CHP
unit operaies as a lead boiler and provides [he
ceng's healing and eecincet hessioad The
balars provide additional hesbrg as equred

Tha cenire's venidation system uses 100%
tresh ar. The caost al Baalisg Wi ak s noducsd
by alr-lg-alf heal recovery units [haat
guchangers) thal are instafed betesen the
Supply and exlract Jucis

A Building Energy Manageamanl Syatam
1BEMS) hedps 1o reducs ersagy consumplian
by controling the selpoints, respanse and
aparaling tirmes al te main ileme of plant, It
alsn allows sasy moniioring of waier and ar
tamparalures thoughoul the cémlna.

Az part ol o good housskaepng B Emme,
the centre has a policy ol rearcaly wming ff
ighis in 1aciitkas thal are not being used {such
a5 squash couns), and tuming ofl as mush
aguipmen 88 poeaibhe overnight

Tha pool cover

The pool cover ugad & tha cantra is of e
sami-auiomalic lype and comprisess 8 5 mm
thick larmireted pabpsfndiens faamn shael which
axtends aorpss and floais upon the water,

prowiding an rsldating furtacs layer. Mounbed
an a molovised rofler, & can b edended o
melrgcied by o peopks within § minghss (ang
[Erson Dpensies the controls while the othe
guidas the cower) - sea ligura 3.

Aller putting on the cowe @t night, pocd stafl
alow 2 16 ta 30 minule delay belore hrning o
al haaling and werlilation 1o tha pogl hall snd
changing rooms (this erables any wet aeas o
drg ut]). Thus the poal cower (s genarsily on o
4 hours overnight, whila 1he haating and
wiErilisalion syEerE ang off 0 0ol 7.5 holurs

Monitored encrgy and cost savings

At tha Eaktérn Lalsure Cenira, uging 8
swimming panl cover and swihchirg aff the
pool halt's haating and wantilation dysiema
for at keast T-hours every night is saving
aboul 22% of he centia’ e annual enargy
cansumption and 15% ab iis anangy costs - for
debals, 2o Doe This saving wag worlh EIG6)
i tha 199203 financial year {19892 peicas am
used sxcep] whars olbareiss stated in this
documant). Al thal lims, the cuossd prica Tor an
squvalenl semi-gsiomatic cover was E14 G930,
fully ingalied, indicaling a payback pericd on
investment of about 1.6 yeans

In 1292, the covar fabric and molor wera
replaced at a cast of 86100, The arginal
ayabeen had laatedd 10 years, with Vil no
sarvice ar maintenance cosls. Dieng tha
tes-yEar period, alar deaducting initial
inatalaiion cosks, use al tha couwer saved the
Courl abmaos| B30 000

Thase savings are being achieved because, ai
thiss canirg, ¥ i8 leasible 0 gatich off the pool
el eAling and wentilatian systams completely
whan IFa sowar ig noplace. Tha only arangy
than wmed 0 e pool hall, Befors tha cowr is
retracled next morming, is for purgs that
cirgulate the gool watar Ihrgiegh & filiralion
sysiem, Io mairzin waler quaity

Rasults are widaly applicable

Prol cavers can be ussd casl-eflectively n
camizination with & varety of plan cparating
procadures. Managars &l Eastern Leisura
Coantre are forturate in being able o swich of

Ihe Frealing ared wanlitalion sysheres when he
poal eovar & in place. Howswar, had thay baan
able anky 1o fum doaam the veniialion sysiem at
night - ragher than saitch i all — thay couid S4B
have made substaniial savings through use of
Ihe covar, To maka {he lindkngs of thia Casas
Study more widely applicabie, projected
anargy cosls and cansemprian Niguias ara
givan for gach ol tha faur most tymical
comiinaliong of aparaing poseibilitses, &
ghown in table 1, Thase are based on the
Infoveing amsmarpions:
® aleciricity costs based on 1 howr a1 day
it and 6 hoara al night rata 1o all nights
facapl Sunday, where an additional 5.5
howrs af gas and day rate decincty cosh
A arkied

& fuel costs ara & 100203 rakes. with oversl
cosis of 1.3% plkvh for gas, P22 pkWh for
electric day rate, and 2. 81 pkWh for
akacinic righl rate

® poal is u2ad lor 365 daye & yaar, and
average awernight mernal o edemal ai
lemperature Silferarcs s 2000,

Tha figures in tabie 1 for sleciicity use show
1 ellect ol changing the wenliation e Trom
Feigiy thaugh Key Do OFF {becs abacirical bad &
ior the pood water airculation pumpd, The
corresponding figures lr gas sonsumplaon
show how Ibe vartilation heat loss can be
o ive by e uced

Table 1 akn shows fow e savings chilained
rtale j e gorlace aea ol the podl (25 M)
The: normalisen savings, 5hamn 0 unisiTe, Gan
b appied (o simily-sived indoor pools o obtsin
& Indication ol e enargy and cost 5avings
passibls inom use at a pool cover. ke poal hal
In question ks wall sulated and has heal
recovery equipment, the saings thus predced
ahould be ressonably ecorale, Graatr svings
e likely whene pool halls ane notwell insulaled

Breakdown of energy and cost savings |
Far the waar andirg Fabruary 1993, during |
which (ha cover was usad every night, |.|'I-BI
cenire consurmed 480 MWh of mains |
eleairioity costing 32 360, and 1420 Mwh
of gas costing £20 196, Electricity thus
mocourts far 28% ol the enargy used and
| 6Z% of tha anergy costs, wharaas gas
acoouma for TE% ol the anorgy uead and
35% of e ererpy casts. See figuna 1

The calculated amergy and cost sawvings,
meahe paBshie by use ol he pool cover and
by swilching off he pacl hal's haaing andd
venlilabon sysiems, are shown in figure 1
This shows that the cenie’s annuad gas and
elecricty consumption am reduced by 25%
and 13% respectively, with a combined
saving of Z2% of ntal eonsumplion.

In lerma af anargy costs, Ihe savings
are EGGS4 [25%) for gas, and E2662 (B%)
for aleciricaty. Tha toeal annual cost saving |
iz E8340 ar 15%. (The saamingly law |
reduciian in skeciicity cost is becawse the |
cerle @ o8 dawinighn elecincal tall, wit
night time: elestricity savings warth far ess |
tream sy rale )




ENERGY EFFICIENCY

IN SPORTS AND RECREATION

SWIMMING PODL COVERS

Operating regimes Annual cnergy saving Tatal annaal cosl Paytack
| Eleciricity Gas o
Pool povar 1 Haating | Wondlaton KWW (KWhtm ) KW (kW dm? ) £ (Eims)" L
1 onl | on High = = 2= ==
& o On L 40 000 (126) 04 000 (353 60 (947 irslan|
3 On Oin L A0 GO0 120) 2EE 000 {248} B180 &8 2B
4 on | Off o | TV D00 (RET) A7TH D00 | 1533 A3 (2280 16

“Savngs per ¥ of poal surface ansy - indcative of possink sangs for alher poals.

Tabie # Overmight cnergy and cost savings at e Exstern Leiswie Contre poof wnder differant operating regimas

POOL AND HALL ENVIRONMENT

The: moniaring oxerose ot Cardif akso showed
i allact of o pocd cxrenr i pach case o tha
oyemigh! ermironmental condifons.

Relative amidity (AH]
Figure 2 shows the varetion in ceernighn BH
lawaks in 1ha ool hell for each of the aperadng

Many other factors will affect tho
ios of olher situati and these
read o ba I H -
this Case Study pravides & uasful fiest
Irddication of potential savings.

Maintaining adequate ventilation
When 8 gaimming poal & cosed, bw wsa ol a
o corner will gpeatly reduce has ke bon e
water, and humdiy keveds in the ar above. The
nesd bor heating and veniration will thensfons be
reducad, and in 50me cASES A wil Gean be
prasibls i iBmpomiily swich of Fosa systems
alogehar whan e podk cowmt B an

Erergy savings would be pointiess f the uso
al a poal covar ancowraped changes 1o e
neatingienlilation regimes 1hat in any way
caused depominn o the posl ussrs OF ware
patertially damaging 10 the building. OF
oineE oA B INe resed i ensune Tt poo
hal air ard water candiions ae peasing 1o
poal users, and that all relevant legal and
haakn mouramanic ans ek

I all the water surlace carnol readily be
covered. then heating and ventilation
operatan may be neceszary at night to
pravand an erxcassive rse in Aumidity.
Howservar, such operalion can be minimised
by gnple AH {humidistat] conrol of e
Feaaling Al warditon sysems

I ithe beved ol dabeic: ingulation of e poot hal
Duldineg & P, then Cowering tha poal and
awitching olf tha Realirg and vantilation
sysiemes riaghl Gause the ai lempersire 1 i
balcw the dewport, alowing condersaion o
form on interar suriaoes In s event, again,
tha poel heating and ventilatian wil nead 1o
oparale, bl ¥ may be posshie o fedace e
lgwed of ventilafion (g ragime 3 in abia 1)

To avold any sk of structural damage,
profeasis I advice should ALWAYE be
sought 1o confirm the level al which
heating and wentilation systems shoulld be
rum in @ swimming pool hall

ragimas Mole (hat leval: aie war oall cages
than those coouming during occupancy. and
ana all Bakre B% AH, which s an accapiad
vl for pod halls

Tewr Fighrerst AH devenks ociur in regione 2, when
na podl cover s used and the wertiaton fams
a8 o kne sp0ad Increscing the fan speed o
full [regime 1) anly margirally mproses this
sdtuation, but urdor regimae 4, with covsar an and
bed Fesalivn) and wertitation oll, e AH el
ara bar Bettar (unckr 50% st virfualy 8l timag)

Alr and water temperatures
Maazremant shomad Tl Under (egires. 1, 2
ard 3 (both the healing ard sentiition syEems
], e avemight pool hal ar RMpRELITES Was
Lairky alaady, wehile order ragire 4 {cier an, bul
no healing ar warilatian| tha temparaiuns only fel
try et 190 N @ coid pighl. Savilarty, e pool
waler lermperalure rermains within iis s=ipaint
Amits cenmight for Bl opsaraling reimes.

Frealarm poals

Pl cowers haws e ussd suscesshlly' on all
bype= and shapes of pasl. Ta be costefective §
is not egsertinl that all of the waler s coversd.
The complex shapes of many frecfarm or
laigung pooll would make Ta coat of complale
covarage peohBike, bt any majer reduction in
enpozad eurlace aaa wil sigilicanty recics
the: heating and vertiation recuiremenis

Crwnir

Cardil City Counail owns eight indoor pubilic
swimming peals All ara now managed by
Indegenden! campanies under comguUisary
Compaliiva tender conracts, anc all bae thics
(v Tressddcnnm aigre poxails and one rectanguiar
o) G fitfadd with oreore

Tha Counck has 15 years expenence i pool
covers. Durire thal time i Fas noled 2 marked
raduction in e rake al detericratian of peal
hall bulding fabric afier fha mimducion o covars
and & has becoms imaly convinced of the ooet
benslis. both inanargy and manknanos ams

In amy situation whene o lion i &
possile concenn, regime 3 (POl cover on

with the fans on low spoed and
the heating an] should be adapted fa
anaura a dry hall, The payBack period is
Sl Db Thags years.

Pl conairg yaed in Carddl have been found
Iz henvm g lileapan mnging from 5 years o
aver 10 yidars, wilh The molorizsd covers
lasting 1he longest. The useful He o the
oo is abod the samo or shghily kas tham
that ol the cover dabnc.
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Figure 2 Effoct of pooi cover and ventilation regime on the overmighi relafive iamioity (S}
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ENERGY EFFICIENCY IN SPO

SWIMMING POOL COVERS

S AND RECREATIOD

CHECHKLIST FOR THE PURCHASE OF
A POOL COVER

Dressgribed i18 appane] armpicaily, & ponl cose
raquirgs some fhaught bafara s puschass
and before a realistic pavback period can be
calgulnle The guasiions s ba
cor e @ as

Whvere will the cover be stered whan
not in use?

The phiyscal problams: o Do chercome when
Iraing bo sile a pood cover {or covers for mane
cmplas podls) can add significantly o the
Inakalaion coats

| Who will in practice snsure the cover
Is put in place every night and

| removed svery moarmng T

| By aravering Iha cuss i 0 geleiming
whiathar a manuz stormalic ar fully
[ aulamanc padd covar shawdd be purchased
| Conmder whainer siaff can bo persuadsd ol
Ihe mporlarce of s lass 1 onk ore o fwo
s s avaliabla Io pul ohoon ramove e
cover, lor examgie, then the weight ol a
| nanual covar ooud be @ majer dkaterent fo
| Choosing IE Iype. & molersed Sesiem is lar
| more accapiable [ 2all, and gerarally
||'|nn:-._1.-:|;~s. the pood gewer fobric's life. Az a
COVEr can only gracducs Bia'l'\"l'igg when 8N
paca, aask ol use iz ol gritical Importang
Thass consdentions will chen justify the miial
vy ooal of 8 modoressd g banm (2 figuis )

Haw in the heating and ventilation

=y trolled at p 't

The arewer ba this auestion wil anable the
sirgs 1D Ba galculstad mong socuralely. |f
1he axigling syalem & Singhe-speed, higher
sawings will result than with ang which
Akpsdy bae o putorratic speed cantral

Gan the pool cover supplier provide
he names of pocls where gimilar
covers have been installed for some
time mnd which can be visited?

18 pood cover & & majge capal imsstmant anc i
s essenial el P supmee's clims o duatiiy
o eea Ol UsE ang wenitied Dalore punchase

L

Salely aspects
Salety is & wery imporian a=specl ko consider
witien choeng & pool cowar

Thieaa ana mamy difened ypes of paal Govens,
| ranging fram marually cperaied fin piastic and
| B e PYT cnaeng 1 luly subomieiic haayy duly
| covers wilh guida tnacks. Exch typa hees s gan
| characteristics and acvantages. Suppliers’
| claims for thewr safety should be examined
| wwith st b expeciod Loe o your cenlre,

Far example, the abiity of & pool couern o
| suppodt & parson’s waight, If thay should
| accidgentally f=dl on &, may be impotant. This
IiB paticulaly true I unaanorsad a0 oeEs o
| e pocd cannat b eftachivaty prasenbacd

| Ponrty thing cowars, thal lave gape around |
| the edpe af the paol, can alsa present a |
danger il sameons axsidenialy fals inke s
1 peal wilth The cover T place, and bedomaes
Irapged. Considar whalher sCoaess o ha poo!
| remos 1o be restricied when the oaees ane an.

| A ™
Fool eover balng exfendad af Eagteny Leisune Canibne

® Manuaily cparated

Francii by
=l syl o o ponie rewinging

wdlar mppeTl
on beachnk

& Motor|sad rofier
quicknr o gasier fran 2 msial
mangaly aperied oover,
arpacinlly for bwoer pools

Ll
opanmed
ol
mand

W Fuly mdomalic cover
widh guide recie
the mos! coresesient o
uperale, bul sy
Awparm e o insisl
Cabies concealed in lhe
gquide tracks: pull the
oo mee. e el
aromatcaly. The cover
compiniety ek the pool

key

conbrel
pans

Figure J Aifernative ways of operating a pool cover
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