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CO vs. CO Air Free 
When servicing fuel burning heating equipment such as resi-
dential natural gas-fired furnaces, it is a good practice to de-
termine if there is any carbon monoxide (CO) present in the 
products of combustion.  If the level of CO is above the 
guidelines set by the authority having jurisdiction, the cause 
must be resolved before the appliance can be left in opera-
tion. 
 
The amount of CO present in the products of combustion 
being vented from the appliance is normally measured in 
parts per million (ppm).  For example, a CO reading of 9 ppm 
indicates that there are 9 parts of CO in each million parts of 
the total composition.   
 
An excessive amount of oxygen, more than is required to 
support combustion, is normally delivered to the combustion 
chamber.  This excess oxygen helps to ensure that all the 
fuel is being burned.  Any unused oxygen is simply passed 
through the combustion chamber and is mixed with the other 
products of combustion being vented.   
 
Many authorities having jurisdiction will state the maximum 
allowable CO content of the flue gases being vented, exclud-
ing its oxygen content.  This value is stated as CO Air Free 
and is not the same value as simply measuring the CO con-
tent of the flue gases.  This value must be calculated by 
measuring the actual CO content of the flue gases and use 
the following formula: 
 

 
 
Some electronic CO analyzers 
will display both the CO and 
CO Air Free content of the flue 
gases.  If the CO analyzer is 
capable of measuring the oxy-
gen content of the flue gases, it 
may also be able to calculate 
and display its CO Air Free 
content.  
 

Measuring Inlet Gas Pressure 
Troubleshooting and servicing residential furnaces some-
times requires measuring the inlet gas pressure. If there is a 
pressure tap on or before the inlet of the gas valve, this is a 
rather simple task. However when there is no pressure tap 
this rather simple task can be difficult. 
 
There is a way to easily adapt the system to measure this 
pressure. The gas piping leading to the furnace should in-
clude a dirt leg, as shown below. The cap on the end of this 
dirt leg can be removed and replaced with a bell reducer.  

The bell reducer will reduce the pipe size to allow a barbed 
fitting for a manometer to be installed. 

 

The correct inlet gas pressure range will normally be stated 
on the furnace's data plate. Most data plates will state both 
the maximum and minimum acceptable inlet gas pressures 
for the furnace.  

Any measured gas pressure that falls between the maximum 
and minimum acceptable values will allow the furnace to op-
erate normally. 

If the inlet gas pressure is above the manufacturer's maxi-
mum value, a properly sized exterior gas regulator can be 
installed to step down the gas pressure to an acceptable 
value.  
 
If the gas pressure is lower than the acceptable value, the 
supply line feeding the furnace needs to be investigated to 
discover the cause of the lower than normal gas pressure. 
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COMING EVENTS 
 

ECM’s: New Stuff I Bet You Didn’t Know 
 

Defrost Differential Regulating Valves & Oil Analysis 
 

Mitsubishi Ductless Split Systems 
 

Copeland Digital Discus Compressors 
 

Using Data Loggers for System Diagnosis 
 

Air Filtration Basics (You Thought You Knew It All) 
 

If you have any suggestions or requests for future programs, please let us know! 
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PLEASE JOIN US FOR OUR INFORMATIVE         
MONTHLY EDUCATIONAL PROGRAMS  

& BRING A FRIEND OR ASSOCIATE 

There's No Charge - What a Bargain! 


