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Effects of Carbon Dioxide on the Human Body [lrager

1% Starting to feel drowsy.

2% Aware of its presence unless the odour of an associated material (auto
exhaust or fermenting yeast, for instance) is present. Feeling of heaviness
in the chest and/or more frequent and deeper respirations. If exposure
continues at this level for several hours, minimal "acidosis" (an acid
condition of the blood) may occur.

3% Breathing rate doubles

5% Breathing rate increases to four times the normal rate

7.5% Headaches, Dizziness, Restlessness, Feeling of an inability to breathe,
Sweating, Malaise (vague feeling of discomfort), Increased heart rate,
Increased blood pressure, Visual distortion

10% Impaired hearing, Nausea/vomiting, Loss of consciousness

30% Coma, Convulsions, Death from asphyxiation (although several deaths have
been reported at concentrations greater than 20 percent). With asphyxiation,
body cells do not get the oxygen they need to live.

Note: 1% = 10,000 parts per million (ppm)
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What do the Regulations say? [lrager

The U.S. EPA CO2 exposure limits: The U.S. EPA recommends a maximum
concentration of Carbon dioxide CO2 of 1,000ppm (0.1%) for continuous exposure.

ASHRAE standard 62-1989 recommends an indoor air ventilation standard of 20
cfm per person of outdoor air or a CO2 level which is below 1,000ppm.

NIOSH limits on Carbon Dioxide Exposure: NIOSH recommends a maximum
concentration of carbon dioxide of 10,000ppm or 1%. NIOSH's recommended CO2
exposure limit for 15 minutes is 3 percent. A CO2 level of 4 percent is designated by
NIOSH as Immediately Dangerous to Life or Health (IDLH)
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What does the Green Book say? nrager
Control of Exposure to Biological or Chemical Agents — Reg 833

Part 4 - Time Weighted Average Exposure Values (TWAEYV), Short-Term
Exposure Values (STEV) and Ceiling Exposure Values (CEV)

TWAEV STEV

Carbon Dioxide
(124-38-9) ppm mg/m3 ppm mg/m3

5,000 9,000 30,000 54,000
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Terms used in Safety [lrager

TLV - Threshold Limit Value; estimate of the average safe airborne
concentration of a substance and represent conditions under which it is
believed that nearly all workers may be repeatedly exposed day after day
without adverse effect. (Trademark of the ACGIH).

PPM - Parts Per Million of a vapour or gas per million parts of air.

IDLH - Immediately Dangerous to Life and Health. Level of contaminant
which produces immediately irreversible effects on health.
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What'’s a ‘Normal’ level of Carbon Dioxide [lrager

OUTDOORS
Near ground level are 300ppm to 350ppm (0.03% to 0.035%).

INDOORS IN OCCUPIED BUILDINGS
Typically around 600ppm to 800ppm (0.06% to 0.08%).

INDUSTRIAL SETTING

Levels above 1,500ppm to 2,000ppm are likely to be reached only in unusual
circumstances (being enclosed in an airtight closet for a long time)
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Occupational Health and Safety Act [lrager
Duties of an Employer - 25(1) & 25(2)

An employer shall ensure that,

(a) the equipment, materials and protective devices as prescribed are provided,;
(b) ... are maintained in good condition;

(c) the measures and procedures prescribed are carried out in the workplace;
(d) ... are used as prescribed; and

(a) provide information, instruction and supervision to a worker ...;
(d) acquaint worker ... with any hazard in the work ...

(h) take every precaution reasonable in the circumstances for the protection of
a worker;

(j) prepare and review at least annually a written occupational health and safety
policy;
(k) post a copy of the occupational health and safety policy;
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Duties of Supervisor 27(1) [lrager
Additional duties of a Supervisor 27(2)

A supervisor shall ensure that a worker,

(a) works in the manner and with the protective devices, measures and procedures
required by this Act and the regulations; and

(b) uses or wears the equipment, protective devices or clothing that the worker’s
employer requires to be used or worn.

Without limiting the duty imposed by subsection (1), a supervisor shall,

(a) advise a worker of the existence of any potential or actual danger to the health or
safety of the worker of which the supervisor is aware;

(b) where so prescribed, provide a worker with written instructions as to the
measures and procedures to be taken for protection of the worker; and

(c) take every precaution reasonable in the circumstances for the protection of
a worker. R.S.0. 1990, c. 0.1, s. 27.
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Duties of workers 28(1) [lrager
Idem (2)

A worker shall,
(a) work in compliance with the provisions of this Act and the regulations;

(b) use or wear the equipment, protective devices or clothing that the worker’s
employer requires to be used or worn;

(c) report to his or her employer or supervisor the absence of or defect in any
equipment or protective device of which the worker is aware and which may
endanger himself, herself or another worker; and

(d) report to his or her employer or supervisor any contravention of this Act or the
regulations or the existence of any hazard of which he or she knows.

No worker shall,

(a) remove or make ineffective any protective device required by the regulations or by
his or her employer, without providing an adequate temporary protective device and
when the need for removing or making ineffective the protective device has ceased,
the protective device shall be replaced immediately;
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Drager

Electrochemical (EC) Sensors

= Principle of Operation

—Based on a chemical reaction that
produces an electrical response /
signal.

— The more gas that is present, the
larger signal that is generated by the
sensor.

— This signal is directly proportional to
the gas that is present.
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Electrochemical (EC) Sensors Drager

Two Electrode Sensors
= Working & Reference Electrodes

Three Electrode Sensors :
= Working, Reference, and Counter Electrodes P sianneees

» The potential measured between the working
and reference electrodes provides a measure of

Working
the potential drop across the working electrode. :

o

» Reverse reaction takes place between the
Working and Counter electrodes.
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XS Series Sensors Dréiger

*Extremely Low Drift
*Reduced Calibration
Long Service Life

*Fast Response / Recovery
Internal Temp. Comp.
—-40°F to +120°F
—-40°C to +50°C
*Pressure Compensated
—700 - 1300 mbar
*Transportable Calibration
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Good Drager

Accuro Pump & Detector Tubes

Tubes (10 per box)

p/n 8101811 - 100-3,000ppm
p/n CH23501 - 0.1-6 Y%volume
p/n CH31401 - 0.5-10 %volume
p/n CH25101 - 1-20 %volume
p/n CH20301 - 5-60 %volume
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Better Urager
Pac 7000 and X-am 7000

Pac 7000 — Single Gas Monitor

— Full Range Concentration Readout and
Datalogger Standard

X-am 7000 Multi-Gas Monitor
— with Infra-Red (IR) CO2 and internal pump
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Best Urager
Drager PIR 7200

-Offers a “basic product” for standard
requirements

*No display, no relays and no “gimmicks”

required b

*Reliable and suitable for harsh
environments

*Keeps the excellent measuring
performance of today’s transmitters

— ... but improves it in details (e.g.
superior long-term stability)

— ... and makes it configurable (e.g. fast
response).
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Urager
Polytron IR CO,

Robust transmitter
housing for harsh
industrial environment

Urager Folytron IR CO,

Cable gland

Keypad and display

Infrared-sensor housed in
stainless steel
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Thank you for
your attention.

Dréger. Technology for Life®




