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ABSTRACT 

Increased air tightness in new energy-efficient 
housing has led to serious problems with exces
sive indoor moisture in winter as well as with 
other "trapped" indoor air contaminants . Heat 
recovery ventilation systems are being used in
creasingly as an effective means to solve these 
indoor pollution problems by ·introducing fresh, 
drier outdoor air without the full penalty of 
the associated heating and cooling costs. Both 
stationary and rotary type heat exchangers are 
available for energy recovery. Statjonary type 
heat exchangers with non-permeable membranes 
separating the exhaust air and fresh air streams 
typically reject all of the moisture contain~d 
in the exhaust airstream relative to the mois
ture content of outdoor air. Advocates of this 
type heat exchange system claim that its mois
ture rejection capability offers an important 
advantage over the rotary type heat exchanger 
which only rejects part of this moisture at low 
outdoor temperatures . (Condensation deposited 
from the exhaust stream in the rotary heat ex
changer is re-evaporated into the fresh airstream.) 
The test and analytical results presented here 
for moisture rejection characteristics of rotary 
heat exchanger systems illustrate the following 
advantages for a rotary system designed to pro
vide the recorrmended 1/2 air change per hour (ACH) 
mechanic~l ventilation in an average size home 
(1600 FT ) which has only 0.25 ACH natural 
ventilation. 

l. Rotary exchanger system provides 12-16 
liters per day moisture removal rate 
(required level for average family of 
4) over a broad range of outdoor tem
peratures (down to -2ooc and below) 
without developing indoor relative 
humidity levels that are either exces
sively high or uncomfortably low. 
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2. Due to their moisture transfer charac
teristics, rotary exchangers do not 
normally freeze up and require defrost
ing action as do stationary type heat 
exchangers . The absence of defrost 
cycles allows rotary h~at exchangers 
to operate at considerably higher seasonal 
average heat recovery efficiency than 
stationary type exchangers. 

INTRODUCTION 

The recent trend toward increasing air tightness 
in construction of new energy-efficient residen
tial housing has led to excessive indoor humidity 
levels during cold weather, causing both visible 
moisture problems (condensatjyQ. mold growth, 
etc.) and structura.l damage.\ / . Heat recovery 
ventilation systems are being used increasingly 
in tight houses to help improy2)indoor air quality 
including moisture rejection.\ The two basic 
types of air-to-air heat exchangers used in these 
residential ventilation systems are rotary re
generators and stationary (fixed plate) recupera
tors. 

Most of the stationary heat exchangers are con
structed of non-permeable materials that do not 
allow any transfer of moisture between the ex
haust airstream and the fresh airstream. Con
sequently, all of the moisture contained in the 
exhaust air is rejected from the house. Since 
the cold outdoor air is usually very dry compared 
with indoor air, the result is a substantial re
duction in indoor humidity levels. When outdoor 
temperatures drop below about -s0 c (23°F) the con
densate which forms inside the heat exchanger 
freezes aog)progressively blocks the exhaust air 
passages.\ Periodic defrosting action is re-
quired to maintain the heat exchanger operational. 
This required defrosting action complicates the 
system and causes eductions in both heat recovery 
efficiency and ventilation(31rflow during the time 
required to clear the ice. / 
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