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Carbon Monoxide
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How does CO affect you?

A cumulative poison, meaning that long time, low level
exposures can be as severe as short exposures to high
levels.

CO displaces the oxygen in your blood by latching on to
the Hemoglobin in your blood with a factor of 300 times
stronger than oxygen.

When you are CO poisoned you are basically asphyxiated.

There are long term and delayed neurological effects of
even moderate CO poisoning



Carbon monoxide concentration (ppm CO) versus time (minutes)
Figure 38.1 revised October 15, 1997
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Detailed exposure table

Time of exposure

8 hours
24 hours
1 hour
8 hours
720 hours (30 days)
1 hour
10 hours
8 hours
1to 4 hours
2 to 3 hours
10 to 50 minutes
15 minutes
2 to 3 hours
4 to 15 minutes
1to 2 hours
3 hours
instantaneous
45 minutes
Within 2 hours
2-3 hours
instantaneous
20 minutes
Less than 2 hours
5 to 10 minutes
less than 30 minutes
1 to 2 minutes
10 to 15 minutes
1 to 3 minutes

Impact

NAAQS

Residential limit
Residential limit
Threhold Limit Value
Alarm must not sound
NAAQS
Recommended Exposure Limit
Workplace limit
Alarm must sound
Slight headache
Alarm must sound
Workplace limit
Headache

Alarm must sound
Frontal headache

Life threatening
Furnace flue gas limit

Dizziness, nausea and convulsions.

Unconscious
Death
Gas Range limit

Dizziness, nausea and convulsions.

DEATH

Dizziness, nausea and convulsions.

DEATH
Headaches, dizziness, nausea
DEATH
DEATH

By

US EPA
Health Canada
Health Canada

ACGIH

UL-2034

US EPA

NIOSH

OSHA

UL-2034

Medical investigation
UL-2034
NIOSH
Medical investigation
UL-2034
Medical investigation
Medical investigation
ANSI 221.1
Medical investigation
Medical investigation
Medical investigation
ANSI 221.1
Medical investigation
Medical investigation
Medical investigation
Medical investigation
Medical investigation
Medical investigation
Medical investigation



Human exposure levels

200 ppm Headache with 2-3 hours

400 ppm Headache within 1-2 hours

<400 ppm CO air-free flue gas (ANSI Z21.1)

800 ppm Sickness & twitching of limbs within 1-2 hours;
unconsciousness in 2 hours

1,600 ppm Sickness & twitching of limbs within 20 minutes
death within 2 hours

3,200 ppm Death within 30 minutes

6,400 ppm Death in 10-15 minutes

12,800 ppm Death in 1-3 minutes



CO Dangers at work

Legal Sea Foods to add CO detectors after
worker's death

State Rep. pushes for requiring detectors in businesses,
schools




* Sppm US-EPA 8 hour outdoor

» National Ambient Air Quality Standard

om Helth Canada 8 hour outdoor
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Instructions from a space heater

 When used without adequate combustion and ventilation
air, heater may give off carbon monoxide (CO), an
odorless, poisonous gas.

* These heaters have a pilot light safety system that turns
the heater off if not enough fresh air is available.

— HOW THIS WORKS......

* Do not tamper with this safety system. If the heater shuts
off, do not re-light until you provide fresh air.
If the heater keeps shutting off, have it serviced. Keep the
burner and control compartment clean.



More Instructions

 Carbon monoxide poisoning may lead to death. Early
signs of carbon monoxide poisoning resemble the flu,
with headache, dizziness, and/or nausea.

* If you have these signs, the heater may not be
working properly. Get fresh air at once and have the
heater serviced.

 Some people (pregnant women, persons with heart
or lung disease, anemia, those under the influence of
alcohol, those at high altitudes) are more affected by
carbon monoxide than others.
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States where CO Alarm laws exist

Alaska
California
Colorado
Connecticut
Florida
Georgia
Illinois
Indiana
lowa
Louisiana
Maine

* Maryland
Massachusetts
Michigan
Minnesota

* Montana
 Nebraska

* New Hampshire
* New Jersey
 New York
 North Carolina
*»Oregon

www.bit.ly/CO-Alarm-Laws

Pennsylvania
Rhode Island
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin



UL-2034 (20097%

Io NOT Alarm when CO is up

e 3 \n :

J PPM for 30 days

( M for 60 to 2 tes

—150 PPM for 10 to 50 minutes
—400 PPM for 4 to15 minutes




Alarms -Electrochemical CO Sensor

CO is oxidized to CO,, producing current in the measuring
circuit. Generally regarded as most accurate, most
expensive

counter/reference or
auxiliary electrode

S

CO

working or
sensing electrode /

electrolyte reservoir



UL-2034 Type Alarms

* BETTERONES )
— Digital display Nl
— Starts reading at 120 ppm N
— 10 Year Warranty

— Electrochemical sensor

— Displays: current, peak, duration
of peak
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LowLevel CO Alarms

* Featuresto look for
— Digital display
— Starts reading at 5 ppm
— 3 Year Warranty
— Electrochemical sensor

— Displays: current, peak, duration
of peak
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Alarms for the workplace OSHA/NIOSH

 Featuresto look for

®)) YBEFENDER :«_{

— Digital display ) =

— Starts reading at 9 ppm NN — .

— 5 Year Warranty o
— Electrochemical sensor \\ - 5'—
— Complies with OSHA PEL NN e

* Listed wither UL 2034 or UL2075

* Battery operated/Stand alone
or wired-in to alarm system
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TruTech Coupon
COiaqg

* S10 off the price of installed CO alarms for
viewers of this broadcast.

» ' May not be combined withrany other code or
offer

* Expires May 15, 2018



Personal / Work / Travel Alarms

= BP| 1200 Ambient CO Action levels
9 ppm - Advise
35 ppm — Advise, windows open, shut off recommended
70 ppm — terminate call for help

= Ambient CO Personal Monitor

Sensit P-100 CO
Macurco CM-1




Continuous CO Logging

* Complete IAQ readings
* Web/app interface
* Decent CO resolution

@ Foobot
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CO-AirFree: The concept of Un-Diluting

* One Tablespoon of sugar —
+ In Glass of iced tea |
* |n a Pitcher of iced tea
* Which is sweeter?

* Which has more sugar?
« Evaporate the water

* How much sugar is left in
each?




lllustrating CO-AirFree

Incomplete Complete
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Combustion & Emissions Testing

HVAC Starter Kits

Airflow Measurement & TAB
Safety - OSHA

Electrical Measurements

Energy Auditor Kits

Bluetooth Smart Probes!

Carbon Monoxide Detectors

Gas Leak Detectors

For The Home




