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The efficiency of boilers and air heaters can vary from below 
503 to more than 803. Improvement by even 53 could mean 
a very substantial annual economy. Heat losses from boilers and 
air heaters occur mainly due to the flue gases being discharged 
at a higher temperature than the air used for combustion. While 
combustion losses cannot be eliminated, they can be reduced 
to a minimum by: a) reducing the amount of air supplied to 
the minimum for complete fuel combustion, and b) ensuring 
that the optimum amount of heat is transferred from the flue 

gasses as they pass through the equipment. In practical terms, 
this means that the fuel/ air ratio must be accurately controlled 
and the heat transfer surfaces kept free of soot and scale. One
eighth inch of scale can reduce boiler efficiency by l 0 3. A 
permanently installed flue-gas thermometer will give early 
warning of the need to clean soot and scale, and possibly show 
when the burner is out of adjustment. This equipment, together 
with apparatus to measure CO, in flue gas costs about $120.00. 
Even on a quarter acre, a modest increase in efficiency of about 
33 would allow equipment cost to be recovered. Where the 
efficiency of the boiler is inherently low, it is wise to assess the 
economies of replacing it. 



Just 10 feet of unlagged 4 in. hot water main can waste 4 gal. of 
fuel oil each week. Mains, including valves and pipe flanges, 
and all hot surfaces not required for heating, should be well 
insulated. 

A small error in the temperature control system can result in a 
very large increase in fuel consumption. For instance, if during 
the year the air temperature is maintained at 61 °F instead of 
60°F, fuel consumption will be increased by about 8% . (See 
CFGA Bui. 298.) Setting the thermometer stat according to the 
dial is not good enough. Errors of more than 4°F have occurred 
where dial settings have not been checked. Thermostats must 
be properly housed and aspirated, and shielded from any radia
tion . Failure to use proper shelters can result in air temperature 

being up to 2°F higher than intended at night. In bright sun
shine, the temperature of an exposed thermostat can be 20°F 
higher than air temperature. This will waste CO, enrichment. 

Significant temperature variations from side-to-side, or end-to
end in a greenhouse wastes fuel. Vertical temperature gradients 
are extremely wasteful. With increasing costs and the need to 
conserve oil, growers with free-blowing and high-level ducted 
systems should consider whether the freedom from obstructions 
with these systems justifies their higher fuel use. Considerable 
savings can be achieved by ensuring that doors and ventilators 
fit tightly, by lining the sides and ends of the structures with 
plastic film, and by the use of an internal cover. 


