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Figure 5.- Attic temperature vs. outside air temperature for a roof experi- 

encing no icing problems. 
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Severe Icing Problems 
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Figure 7: Attic temperature vs. outside air temperature for a roof experi- 

encing severe icing problems. 
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Figure 6: Attic temperature vs. outside air temperature for a roof experi- 

encing "some" icing problems. 
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Figure 8: Lines of best fit for the three roofs shown in Figures 5-7, along 

with similar lines (dashed) for two other roofs also having "some" icing 

problems. 

severe icing problems (Figure 7), 23% of the data (i.e., 23% of 
the time during the winter) falls within the "icing envelope." 

The separate line of points in Figure 7 that runs down 
toward the lower left corner of the graph represents a 5-day 
period when the heating system of that building was off due 
to mechanical problems. Those points provide further evi- 
dence that building heat is the primary source of icing prob- 
lems since, once cool, that building performed out of the 
"icing envelope." 

The lines of best fit for these three roofs are shown 
together as solid lines on Figure 8 along with similar lines, 
(shown dashed), for the other buildings we monitored that 
also had "some" icing problems. This information suggests 
that icings can be avoided by sizing attic ventilation systems 
to maintain an attic temperature of 30°F when the outside 
temperature is 22°F. 

Calculations 
With knowledge of the thermal resistance of the ceiling 

and the indoor and attic temperatures, the conductive heat 
losses from a heated building into its attic can be deter- 
mined. To this can be added any heat introduced to the attic 
by HVAC equipment and any ducting located there. If the 
assumption is made that during the design condition, the 
roof is covered with an insulating blanket of snow that 
reduces conductive heat losses from the attic to near zero, 
then all the heat in the attic must be removed by ventilating air. 

The following equation applies7: 
Q = 51.4H/(ta-t0) 

where Q = airflow rate required to remove heat (cfm), H = 
heat to be removed (BTU/min), ta = attic temperature (°F) 
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