Appendix IV

       Moisture Accumulation in Insulation

Moisture will be driven through all materials, with the exception of metal and thick fibreglass, used in the construction of the exterior shell of an icebox. Coatings such as paint, varnish and moisture retardant coatings will not prevent the permeation of moisture it only slows it.

The higher the temperature and/or relative humidity the greater the driving force (see chapter 8).

The rate of moisture accumulation of a 5 cubic foot freezer with an impermeable liner is tabulated in table IV.

The rate of accumulation through 4 inches of polyurethane of 5 lbs of moisture a year (90% relative humidity, 85ºF) is halved if a tightly fitted and sealed box of painted or varnished plywood is fitted around the insulation. This rate of 2.5 lbs/year can be reduced to less than a third of a pound a year by adding a tightly sealed envelope of 6-mil polyethylene (building plastic). 

Any unsealed warm side opening will increase this rate.

As can be seen in the ice thickness column the layer is exceedingly thin (less than 0.050 inch) for a plywood enclosure. This accumulated layer of ice has no effect on the insulation as long as it remains frozen. 

Should it be allowed to thaw and migrate into the insulation the insulating value will decrease noticeably. When the freezer is restarted the compressor will run longer per day for several days until the moisture is drawn back to the liner. 

The insulation will dry out and be as effective as it was before, there will be no permanent degradation of its’ insulating value.

