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Application note: N°FO33

Garages & Tunnels

Facts & figures:

The longest tunnel in Switzer-
land will be the Gotthard Base
Tunnel (under construction)
that will be 57km long. The
tunnel is a railway tunnel.

The longest car tunnel in the
world is located in Norway,
the Laerdal tunnel, 24km.

The LEP tunnel in Cern,

Switzerland/France is a 26km
circular ring.
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Garages & Tunnels in
general

The modern range of vehicle engines emit
many harmful substances, these include
carbon monoxide (CO), carbon dioxide
(COy), nitrogen oxides (NOx), hydrocarbons
and some 20 other gases. It is known that
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all engines produce CO particularly at cold start. To
protect ourselves from this toxic gas, vehicles are
installed with catalytic converters. Therefore, a
warm running modern engine with catalyst gener-
ates 140 times more CO, than CO.

Why the need to measure CO2?

Old vehicles (pre-catalyst) generate most of
the carbon monoxide pollution, to solve
this, modern vehicles were installed with
catalytic converters. Catalytic converters
are not very efficient during cold start up
but once warm they convert CO to CO,
very effectively. This means modern en-
gines emit much higher quantities of CO,
than CO. It is well-known that CO is ex-
tremely toxic but CO; in high levels is also
hazardous to health. To ensure healthy air
quality it is important to provide excellent
ventilation, however running a ventilation
system constant is inefficient especially
when few cars are running at a time.

In garages and tunnels vehicles can be
operating in both warm and cold conditions,
therefore it is important to measure both
gases to ensure a safe breathing environ-
ment. Today there are laws about measur-
ing CO and the maximum allowed value is
35 ppm. There are currently no rules on
measuring CO, but this is equally as im-
portant.

How does it work?

A meter can both control and alarm locally
and be part of a larger complete system.
This application has the same principal as
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required ventilation in classrooms for example.

The ventilation need depends on the number of
cars running in a garage or tunnel instead of the
number of students in a classroom. The sensors
usually used to measure CO, and CO in public
garages and tunnels are capable of covering an
area of around 250 m2.

Reduced costs

A study was made in a garage containing 77 park-
ing places and covering an area of 1,445 m2. The
study showed that using sensors to control the ven-
tilation reduced the fan operating time by 90% com-
pared to constant running. The electricity cost was
about 0.09 € per kW/h (including energy tax and
VAT) and the fan used 1.5 kW/h in operation. This
meant that the demand-control solution produced
an energy saving of 970 kW/h, and a resulting re-
duction in running-costs of ca 85.32 €/month. If all
residential garages were equipped this way the
sum of energy saved would make for a considera-
ble benefit to society and the environment. [1] A
larger garage would have saved even more money
thanks to the controlled ventilation system.

Another benefit is fewer people suffering from CO
or CO; poisoning being admitted to hospitals. This
helps reduce the costs of health care to the govern-
ment.
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What solution can Rotronic offer?

Rotronic offers a wide range
of fix-mounted CO;only and
CO, temperature transmit-
ters. All of them are based
on the principle of NDIR
technology. They are pre-
calibrated and have a life-

time of over 15 years under
normal conditions. Multiple
analogue outputs like current
loop, voltage and relay con-
tact allow for the easy adap-
tation to every application. A
major advantage of the cur-

Rotronic products:

Transmitter:

e CF3 series
0...2000pmm or 0...5000ppm,
+30ppm, +3% of reading
Optional display,
IP54

o CF8 series
0...2000pmm or 0...40000ppm,
+30ppm, +3% of reading or
+300ppm, +3% of reading
Optional display,
IP54,
Optional visual alarm,
Optional relay,
Optional CO measurement,
Optional temperature measure-
ment,

Hand held device:

« CP11

Measurement of CO2, tempera-
ture and relative humidity,
-20...60°C,

+0.3K,

0.1...99.9%rh,

+2.5%rh,

0...5000ppm,

+30ppm, +5% of measured
value,

Data logging function (18000
values) with time stamp.

Customer benefits:

Accuracy and long term
stability

Choosing Rotronic gives
you the best accuracy on
the market.

The Rotronic CO, sensors
can easily be calibrated, to
guarantee highest possible
precision of the measured
concentration.

Calibration

The ABC function autono-
mously avoids baseline drift.
A calibration and adjustment
is carried within a user de-
fined time where the lowest
value is automatically cali-
brated at 400ppm. Optionally

a Opmm calibration unit is
available from Rotronic.

CP11 & CL11 handheld device with the O-calibration unit
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rent sensor is the stability
of the measurement over
the entire temperature
range, whereas some sen-
sors are temperature de-
pendant, Rotronic remains
stable.

Data logger:

e CL11
Measurement of CO2, tempera-
ture and relative humidity,
-20...60°C,
+0.3K,
0.1...99.9%rh,
+2.5%rh,
0...5000ppm,
+30ppm, +5% of measured
value,
Data logging function (18000
values) with time stamp.
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Contact us:

Rotronic is represented in more than 40 countries around the world. An up to date list of all our partners is available at

www.rotronic.com

SWITZERLAND
ROTRONIC AG
Grindelstrasse 6,

CH-8303 Bassersdorf
Phone: +41 44 838 11 44
Fax: +41 44 837 00 73
www.rotronic-humidity.com

FRANCE

ROTRONIC Sarl

56, Bld. De Courcerin,
F-77183 Croissy-Beaubourg.
Phone: +33 1 60 95 07 10
Fax: +33 1 60 17 12 56
www.rotronic.fr

SINGAPORE

ROTRONIC South East Asia Pte Ltd
16 Kallang Place #07-04

Singapore 339156

Phone: +65 6294 6065

Fax: +65 6294 6096
www.rotronic.com.sg

GERMANY

ROTRONIC Messgeridte GmbH
Einsteinstrasse 17-23
DE-76275 Ettlingen

Phone: +49 7243 383 250

Fax: +49 7243 383 260
www.rotronic.de

UK

ROTRONIC Instruments UK Ltd.
Crompton Fields, Crompton Way
Crawley, West Sussex, RH10 9EE
Phone: +44 1293 57 10 00

Fax: +44 1293 57 10 08
www.rotronic.co.uk

ITALY

ROTRONIC ltalia srl

Via Repubblica di San Marino, 1
1-20157 Milano (MI)

Phone: +39 02 39 00 71 90
Fax: +39 02 33 27 62 99
www.rotronic.it
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USA

ROTRONIC Instrument Corp.
Suite 150, 135 Engineers Road,
Hauppauge, NY 11788

Phone: +1 631 427 38 98

Fax: +1 631 427 39 02
www.rotronic-usa.com

CHINA

ROTRONIC Shanghai Rep. Office

2B, Zao Fong Universe Building, No. 1800
Zhing

Shan West Road, Shanghai 200233
China

Phone: +86 21 644 03 55

Fax: +86 21 644 03 77
www.rotronic-humidity.cn
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