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techniques are also needed to pre-evaluate the energy savings in order to rnake a cost benefit
analysis to justify the application of DCV.
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AIISTRACT

Much has been said and published on Demand Controlled Ventilation (DCV)' Research

nnrl lcsts have shown the most cotntnon air ¡rollutants present in buildings and the cartse of
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I¡UTURB OF DCV. WHAT IS ECONOMICALLY FEASIBLB?

Christer-Helenelund

Sensor Systems Division, Vaisala Oy, Helsinki' Finland

IN'I'RODUCTION

'Ilris paper discusses views formed during a recent market and application study on

Ile¡nánd Controlled Ventilation (DCV). The goal of the Sudy has been to get a better

unclerstanding on the future market needs for occupation measurement based DCV.

IIII'TIIODS

'llre study is a synthesis of information from interviews made during cornpany visits,

conferenèes and trade shows and summarises the market situation merely seen from the

¡nint of view of a tansmitter zupplier. During l99l-92 trips in both Europe, USA and

hpnn" 9 building automation equipment manufacturerc and 23 gas instrument

manufacturers were visited. Also testing of commercially available gas sensors and

lransrnitters have been made. Obtained test results have been compared with results frorn

erternal evaluation progfams in order to better understand the advantages and

disadvantages of different measurement concepts.

RIISUI,TS

(itneral inrpressions

'l'he information obtained reveals that DCV is globally still todây fairly uncornmon,

rhhrnrgh lhcrc are big diffcrcnces bctwccn diffcrcnt counlrics. So far ntost inslollatio¡s

hote been made in rhe. Northern.and Central Europe ï :"ll i:,l|îil ,Ï:ït-
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'l'he rrimiing concepl? '

59' :. , l'rocccdings ofì lndoor Âir '93. Vol. 5

.J.:

livcn il' rf DCV, thc cll'ccts ol'good air quality on
health a eive atrent¡on. The effect of air quality on
ploduct¡ espccia¡ly as an argument for using DCV in
schooh;,

i

Since DCV and better indoor air-qualiry offer clear possibilities for savings both in terms
o[lower energy consumption and'iower health care costs; legislation in tñis area is undcr
tlevelopntent in many,s6¡¡tries. Tlie iegislation wi!l be deveioped successively:'fiist
recomrnendations, then regulations and laws. In rnany countries increased energy taxation
wiil.also indirectiy þive iise to extended use ol'DCV.

'l'hc prescht,h:iglì;tì'ailsnìitter þricö's càn jrisïily DCV only in special facilitiés (rhearres,
conference and'exhibiÉion liallb etc:). Although prices will probably drop only marginally,
the price reduction'reliìtive to rising energy prices is expectcd to be larger. lt is pretJicted
that within the ne will,.reach a levèl whcre DCV becomes ecorromically
juslif iablc also'in dings: f ncreasiñg volumes make nranufäctùring cost
rcductions possibí rpctition, r'esrillitrg in srill lower market pricés.

Why use l)CV al all?

Errerly costs irt buildings hñve been redúced in rnany'ways over the years. lh addition to
traditional energy saving méthods, (such'as the usc of l-rcttcr insulation, usc of morc còst-
e[f icient encrgy fbrnis, heat êxihangers, temperature controlled isystems, lowei setpoint
limits, clock controlled systems, energy accumulation), several DCV mcthods have been
suggested and evaluated. Ventilation systems based on these methods are typically
contrclied by mcasuring hurÍìân.prescnci'{clircctly or ihdircctly) br by mcasuring othcr
physical chiinge5 in the roomr: Although thcrc arc scnsors available lor the direct
measùrenlen{'of human presence, so far sensors for indirect nleasurement (based on air
quality sensirtg) have mostly béen used fór the purpose. However, all DCV methods still
have a cr¡mmon gorl: to rcduce energy costÈ and at thó samc timô kccp tlic indoor air
quality high cnough.

Measuterirént concepts ' i r' ,

The simple,st DCV iensors ã¡iibased on direct occupaiion measurement and are typicálly
optical or.inductive devices sensitive to moving objects such as human beings. By
combining such sensors with controilers and smart softwaie the preience or absencc of
pcoplc in ¿l rooni can bc dctcrnriricd. lnlbr¡natiun lìo¡n light switihcs, intclligcnt lgckirrg
systenìs or fD card based sccurity systems can also be used in occupation measurement.
Unfortunately a fboiproof judgentent requires in most cases data lrom severàl ]ensors, so
systenis based oii this apþroach uSually are quite complicated. No commercial solution
based on this concc¡rt has bccn found so lar.

.,: ji i 1- ,,. iil t-t;- i I :i

tFootnote: The DCV has ol-ten been misleadingly connected to the so called "sick
building syndrome". Although this "syndrome" certainly is serious indoor air quality problem
that could be cured with excess ventilation, it is not sensible nor economically feasible to
sOlve it hv DCV DCV shnrrld he desianerl for nn.,,,^l r'¡nrilrtin- ^^...--.t ^..---r:¡:---.
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Âlrhough rhe suitabiiity o[ the different DCV concepts lor different facility types has been

*,::::1 :it*¡,': -several papers, a synthesis of the views obtained during this sludv is
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Table l. Suitability of the different DCV concepts for diflerent types of facilities, from the

point of vicw ol'both technological as wcll ¿rs cconomical compel¡t¡vcness. Thc rnatrix is ¡t

synthesis of information from earlier published reports, interviews and obtained test results.
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bcst all-rounrl solution

;tãittröugn th'ese types of transmitieri"'
wot¡l{l,bei<Iifficú|î'türräàfie 3ð'Íiraxp'eniiVeltthditthey could be used in all'types of facilities.
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' fì étiþêrr<ts Vðd much on the individual application, bur

ii bnl shoukl typìcatly'be as shon as l-3 ycars. Depentl-

Ì iltr; uþ ïir'2'{)130"'k t¡l'thc annual cncrg¡i'costi coult|
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nrarket dernand).

Although an incrcase in the use ol'DCV will tlepcnd on many factors, the high price ol
transmitters at lhe moment limits their use to special facilitiç.s:,Lower trafismitter prices are

nee¡le¡l hol¡rr F)l-V ern he rrs¡d in mot¡ nrrlinrn, snrce<

: i ti:" . :

'l;rg. l. exalnplc on how tlrc nrailltenarrcð ct'sts uiry *itlt calibratiolr'

',tliit".r. price tf the transmitters in the example i an

íitcmge assumed to be 40 USD',The costs of a t

c¡rllbraii more than twice as much as the costs o no

r¡rlihr¡tiorr'. l" ' .; ': '
,l r:-,:..j aì:r,:,

'l hc lcvel on which DCV will be implemente

trunsnritter Quantities and prices' If used only

''iri'll tiol gt'ow ntttch more than tluring rcccnl

tlic'king'nrn even room level DCV beco

lr'is a chibken and egg'situation' since v

lohrnlcs ¿àri nÒi:be generated wilhout low cnough prices' ' 1

'lr fiirs'bcen'a grn level DCV can be generally j¡rstified at'ali' Obviouslv '

r,,¡il\rirlìcrc,rh6 ¡will be criticali.room ievel cqntiol seemi'iealistic !1 ¡,cþoois'

l,trjiitró¡cc n irlso in hrfcls. hospitirls in(l ç9tJllill of'f iccs' .- ." .

,.' :!¡. i.a: . ,: ; , i., ;

,,lllSCUSSlöñ', I ' ':i. :: .. ,r,

lncrcirsirr¡l cncrgy priccs ilnd cncrgy rilxilllolì' ill rllakc ctrcrgy savittg ct'ucinl in all arc¿ts -

¡rlr. bv nrcans of DCV. Tratlitionãi rncthods to silvc cnergy will still bc utiliscd rvhcncvcl'

fc:rsihlc. The alternative, *iifi the best energy savings/cost ratios will be chosen and even

nl:rin lcnrneraltrre controlled svslems will still he used in many cases'
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