Indoor Climate Control
The European Perspective

For many years now, heating sysems have been sandard in dl office buildings in the temperaie or
cold regions. Air conditioning is now common in many aress, and vertilaion is a requirement in dl
new buidings. This presents us with the problem of heeting or cooling an environment, and ex-
changing the air a the same time. Clearly, this will lead to a certain wastage of resources, and an
improved indoor dimate
control is needed.

Much atetion is pad to the
correct  temperature a  the
working aeg, but very little
note is made of the qudity of
the air we bresthe. Tests have
shown tha a cabon dioxide
leved of over 1000 ppm can
lead to a loss of concentration
of aound 30 % Not w0
terrible? Let's cdl it 3 from
every ten employees on
permanent paid sck leave, and
it sounds dightly different!

Of course, you can dways turn up the ventilation to maximum and try to compensate with a higher
seiting on the heeting or ar conditioning. Quite gpart from the fact that a constant gde is not redly
a plessant working dimate, and will lead to numerous sck days for Hiff necks and colds, the
increased heating or air conditioning costs would be prohibitive.

Cabon dioxide is the smplet measure of occupancy for an enclosed space. Unoccupied spaces
may need heating or cooling to keep the dimae acceptable for future use, but they will not need
much ventilation. Oxygen is not beng consumed, carbon dioxide is not beng produced, so why
ventilate? Thisis the smyde idea behind Demand Controlled Ventilation (DCV).

The infrared carbon dioxide sensors produced by madur eectronics can be used to hdp regulate
most modern ventiletion sysems. Programmable andlog outputs are standard, which will connect to
the control sysem without difficulty and alow . fmm -
the ventilation to be controlled according to the E - 1tmm -
amount of carbon dioxide present. - Wrn *

Unoccupied rooms will be ventilaed uniil the ‘117 L
preset level of carbon dioxide has been reeched, , ]
then the vertilating sysem will return to a very =
low levd, jus enough to avoid the air becoming __Ilm - .

dde ;
Control is soldy dependent on the capebliies -
of the regulaing system. It is quite possble and e
indeed, with large buildings essentid, to contrd — .,-" |
the ventilation for every room or tract :

separately. » @ fﬁ‘

A cetan amount of thought should go into the placement of the sensors for indoor climete control.
Their samdl gze enables the dte to be chosen completely fredy. Putting them directly by the fresh
ar inlet is obvioudy somewhat counterproductive. They should be roughly where people are



breething the air, but far enough away from the people to avoid direct influences. An infrared sensor
does not gppreciaeit if you breathe down its neck constantly!

One solution is to have a certain averaging time on the sensor, s0 the effects of somebody walking
pest the sensor and bresthing 4 % cabon dioxide directly over it will not lead to an immediae
tornado as the ventilation system tries vdiantly to exclenge the whole volume of ar in next to no
time We have found tha somewhere around 30 to 60 seconds provides a good compromise
between reaction time and smoothing out the pesks.

Pacing them directly by the ar outlet is one posshbility, but this will lead to longer reection times
and possbly unwanted cyding of the ventilaion. Somewhere around head height, but a least 6
(2m) from the nearest person seems to work best for DCV systems.

S0 how does this work? This is not the place for a detailled desription of the theory behind Non-

e [T <l Dispersve InfraRed technology. For those interested, the
[ . link will teke you to some theoretical background about
“;‘TET—H,EJ" """" : '-"--;|| NDIR measurements and the various output forms

avalable. In a few words, many compounds have a
b= | typicd wavdength that is associsted with ther naturd
- vibration. If light is shone through a chamber contaning
— | such molecules, then this paticular frequency will be
— absorbed according to the number of molecules in the

path. The pathway includes an optica filter to ensure that
===me= | only the correct wavelength is measured. Other wavelengths
will not pass the filter, which avoids the necessty of having a
light source for a sngle wavelength. Bascdly, the more
molecules are present, the more light will be absorbed.

e Ea Unfortunatdly, this is not a linear function, so cdibration of
N £ S such sensors must be carried out & a number of points and a
| @;3_ function fitted to the resulting curve This is not a Smple operation, but it can
hopefully be automated in the future,

Indoor dimate control using infrared CO, sensors for demand regulation has one smple drawback:
It can only be used when the vast mgority of the impurities in the ar are produced by humans or
animds. Wae vapor is dso produced during respiration and transpiration, but this is dso
proportiond to the levd of occupancy of the rooms, and can be conddered as running pardld to the
cabon dioxide. This is generdly the case in large offices or conference rooms, but will not goply to
a room full of printers or photocopiers, for ingance. The modern trend, a least in Europe, is to
segregate such equipment from heavily populated aress for the very reason that they do produce
toner fumes and dectrica fieds, that may possbly be hazardous to hedth after long exposure. Such
areas will require a smple permanent ventilation system, but cannot be included in aress regulaed
by demand.

Regulations vary between countries as to the volume of ar tha mus be avalable to an office
worker, and this will affect how the ventilation sysem will be organized. A larger volume will not
reech criticd leves of pollutants so quickly and provides a buffer, dlowing the control of the
vertilation to avoid sudden pesks of ar-flow.



The other places which are prededtined for demand controlled ventilation include mass farming in
the mest or dairy sector. The animas are insde for many months a a time, a least in winter, and
the ventilation here is criticd. There is much less ar avalable
than is normdly dlowed for an eguivdent mass of humans,
and the animds have no posshility of influencing the
vetilaion on ther own intigive Poor ventilaion in fam
buildings can lead to dowed growth or even agphyxiaion of
the cettle, as has repeatedly occurred here.

The second type of agriculturd building is the greenhouse,
where the oppodte problem is to be found. Low leves of
carbon dioxide
will lead to dow
or dunted growth
of the crops. This
can only be avoided by demand ventllatlon or addlng
of CO, to replace the gas absorbed during
photosynthess.  The link  will  provide further
information to thistopic.

Now that the cost of sensor technology has been
reduced dramdicdly and the fud prices have
continued their spird upwards, energy conservation is
no longer a mater for longhared oddbdls but a
matter of nationad survivd in an indudrid sense. Demand-controlled vertilation as a part of indoor
cimae control is one essy and essentid Sep to a reduction in fud consumption and hence fud
imports, and thus a sep towards fud sdf-suffidency. This may wel be an illusory god, but
anything that reduces the overheads in indusry heps to increese globd competitiveness and
safeguard the job market.

To sum up the matter: Demand-controlled ventilation is a very vdid propostion in indoor dimate
control for al aress where the main source of pollutants is respiration, whether human or animd.
DCV is ds0 a legd requirement for new buildings in some European countries such as Germany. It
canot be used as sole control from zero to fully-open, there mugt be a smdl, permanent leve of
ventilaion to ensure that the ar is perceived
as fresh dfter periods when the room is not
occupied.  This  basdine  vetilaion can
probably only be deemined experimentdly,
but should not be left soldy to the discretion
of the occupants, who will probably st it to
the highest levd and leave it therdd Having
sd this the percgption of ar qudity is very
difficult to quantify, which is one of the
factors that makes indoor dimate control and
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The qudity of the ar gpplied by the

ventilation system will have a mgor effect on the efficacy of a demand-oriented indoor climate
control plan. If ar is redirculaed from other parts of the building, then this will naturdly hep with
problems of hedting or cooling, but will not hdp dleviae a high levd of CO,, since it will dready
cary a certan preoad of carbon dioxide from other occupants. Fresh air admixture a the very least



will be essentid in DCV, the proportion dependent on the concentration of CO2 present and the
quality of the recirculated air, which can aso be measured to ensure correct mixing.

Rooms with mogtly non-respiratory sources of pollution will require a fixed level of ventilation and
ae not sutdble for incduson in the demand-controlled sectors. Buildings desgned for animd
husbandry and plant growth can adso benefit greaily from DCV technology, and they were one of
the fird sectors to teke advantage of indoor climate control, especidly in the northern European
countries, where anima  husbandry is badscdly an indoor operation, and greenhouses are necessary
for theless hardy plants.



