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ANSI CO Standards for Manufacturers
= Household Cooking Gas Appliances (Z21.1)

= 800 ppm air-free after all burners operate for five minutes (range top
burners have 5 pounds of water on each).

= Storage Water Heaters, 75,000 Btuh or less (Z21.10.1).
* 400 ppm air-free for natural and induced draft and for power burners.
= Unvented Room Heaters (Z221.11.2).
= 200 ppm air-free.
= Gas-Fired Low-Pressure Steam and Hot Water Boilers (221.13).
= 400 ppm air-free.
= Gas-Fired Central Furnaces, except Direct-Vent (221.47).
* 400 ppm air-free “with outlet of drafthood blocked”
= Decorative Gas Appliances for Installation in Solid-Fuel Burning
Fireplaces (221.60).

= 25 ppm as-measured or 400 ppm air-free.
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Suggested CO
Action and
Allowable Levels

Whole House Diagnostics for Combustion Safety

Suggested CO Limits

Carbon Monoxide (CO) Action Levels and Allowable Levels
Appliance Action CO Level ||| Allowable O Level Comments

Gas Furnace / 100 ppm / 200 200 ppm / 400 ppm as-measured / air-free

Boiler

Gas Water Heater 100 ppm / 200 200 ppm / 400 ppm as-measured / air-free

ppm

Gas Range Bake 800 ppm 800 ppm air-free

Burner

Oil Furace / Boiler 100 ppm 200 ppm as-measured

Oil Water Heater 100 ppm 200 ppm as-measured

“Aci - ’ iance s ower CO emissions

“Allowable CO Level" indicates maximum CO emission levels recommended.
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Measuring Carbon

Monoxide
(and efficiency)
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Worst-Case
Draft Testing

“Recommended Procedure for Safety Inspection of an
Existing Appliance Installation” foundin. ..

NFPA 54, 1999 edition, Appendix H, page 120
NFPA 54, 2002 edition, Annex H, page 138
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Worst-Case Draft Test

= Objective of test:

= To determine if appliance(s) will draft properly under
worst-case conditions.

= To protect the occupants from the hazards of draft
reversal.

= Protect installer from liability.

Need not be performed if there are no vented
appliances (especially Category 1) in the dwelling

T 21

Whole House Diagnostics for Combustion Safety

Worst-Case Draft Test

= Objective of test setup and procedure:

= To create the highest negative pressure in the
building that might occur under normal use.

= To determine if combustion appliances are drafting
properly during the worst-case condition.

= To determine if combustion appliances are emitting

unacceptable levels of CO during the worst-case
condition.

Whole House Diagnostics for Combustion Safety

When to Use W-C Draft Test

= After house in tightened to save energy and/or new or
replacement combustion appliances are installed.
= Exceptions. Do not perform test in:

= Dwellings with no combustion appliances other than
unvented or direct-vented combustion appliances.

= Dwellings with only unvented or direct-vented combustion
appliances.

= Apartments with no combustion appliances.
n Before replacement combustion appliance is installed.
This is recommended when there is ductwork located in
the combustion appliance zone.
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Worst-Case Draft Test Procedure

= Worst-Case Draft Test Setup.
= Put house in winter-time condition.

= Check furnace filter, replace if dirty.

= Close operable vents, e.g. fireplace damper.

= Clean lint filter in dryer.

= Set combustion appliances to “PILOT”.

= Set up manometer (digital unit is preferred).
= Start with cool chimney, if possible.
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Reasons for
Worst-Case Draft Test
Failure
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What if a return is installed
in the basement return trunk?

What if the supply trunk leaks
to the outdoors?

IMPROPERLY INSTALLED DUCTWORK CAN LEAD
TO INCREASED AIR LEAKAGE & OTHER PROBLEMS

O Btu/hr, must correct by
indoor space or providing
ors.

Iculate. Example: 100,000
00 ft3 of indoor volume.
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