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   SUMMARY CARBON MONOXIDE AND COMBUSTION STANDARDS
REQUIRED TECHNICIAN ACTIONS BASED ON MEASURED AMBIENT CO LEVELS
1 to 9 ppm    
CO Levels are acceptable, but investigate cause of ambient CO.
10-35 ppm    
Advise occupants, check symptoms (Acceptable short term unvented, infiltration)
36-99 ppm    
Recommend occupants get fresh air, check symptoms, ventilate
100+ ppm    
Evacuate, check symptoms, call 911

NCI MAXIMUM EQUIPMENT CO LEVELS
	
	Vented Gas
	Vented Oil
	Unvented Gas

	Startup
	400 ppm
	100 ppm
	400 ppm

	Run
	100 ppm and stable
	100 ppm and stable
	30-50 ppm and stable

	Shutdown
	Must Decrease
	100 ppm and decreasing
	Must Decrease


        NCI CO AND COMBUSTION DIAGNOSTICS TABLE
	CONDITION
	CO PPM
	CO

ACTION
	OXYGEN 

ACTION
(See Below*)
	FLUE Δt
	FLUE DRAFT
	BURNERS AFFECTED
	FINAL ASSESS METHOD

	OVERFIRED
	Over 100ppm
	Stable¹
	Low
	High
	N/A
	Selective
	Measure

	UNDERFIRED
	0-10 or +100
	Stable
	High
	Low
	N/A
	Selective
	Measure

	VENTING
	Rising
	Rising
	Falling
	N/A
	High
	Selective
	Measure

	COMBUSTION AIR
	Rising
	Rising
	Falling
	N/A
	Low
	All
	Measure

	DIRT OR RUST
	Over 100
	Stable
	Normal
	N/A
	N/A
	Selective
	Visual

	ALIGNMENT
	Over 100
	Stable
	Normal
	N/A
	N/A
	Selective
	Visual

	MECHANICAL
	Over 100
	Stable
	Normal
	N/A
	N/A
	Selective
	Visual


                             N/A – Not affected by this condition                          ¹Induced draft will tend to rise                                                                                                                     
	Natural and Induced Draft Burners (Residential and Commercial)
	6% to 9% and stable

	Residential Power Burners (Gas and Oil)
	4% to 6% and stable

	Commercial Power Burners (Gas and Oil)
	3% to 6% and stable


NCI FLUE TEMPERATURES
	APPLIANCE TYPE
	RESIDENTIAL
	
	APPLIANCE

TYPE
	COMMERCIAL

	Natural Draft
	Leaving *Fluid Temp + 270°
	
	Natural Draft
	Leaving Fluid Temp + 270°

	Induced Draft
	Leaving Fluid Temp + 170°
	
	Induced Draft or Two Pass Boilers
	Leaving Fluid Temp + 170°

	Condensing
	Leaving Fluid (Equal to or greater than fluid temp)
	
	Four Pass Boilers
	Leaving Fluid (Equal to or greater than fluid temp)


These are high fired, minimum temperatures. Add 75° to 100° to flue temperatures listed above for Oil Appliances.

*Fluid can he Air, Water or Steam
NCI FURNACE BLOWER CFM & TEMPERATURE RISE
	APPLIANCE TYPE
	AIRFLOW REQUIRED
	SUPPLY PLENUM TEMPERATURE

	Natural Draft
	100 CFM per 10,000 BTU Input
	Return Air Temperature Plus 75°

	Induced Draft
	130 CFM per 10,000 BTU Input
	Return Air Temperature Plus 62°

	Condensing 
	150 CFM per 10,000 BTU Input
	Return Air Temperature Plus 60°


HEATING CALCULATIONS
Thermal Efficiency Equipment BTU Delivery=1.08 x Supply CFM x Δt (Entering Air Temp.– Exiting Air Temp.)
System Sensible BTU Delivery = 1.08 x Supply CFM x Δt (Avg. Supply Register Temp. – Avg. Return Grille Temp.)
Water Sensible BTU Delivery = 500 x GPM x Δ t   (Entering Temperature – Exiting Temperature)
True Efficiency (HSER) = System Measured BTU / Equipment Rated BTU
*IDEAL 


OXYGEN


PERCENT
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