


SUM 

Mechanical systems which use common ducts for combined heating and 
ventilating functions are becoming popular in the Pacific Northwest (U.S.). 
These systems range from simple fresh-air inlets ducted to the return side of 
a forced air heating s stem to more complex heat recovery ventilation 
systems utilizing the K eating ducts for air distribution. Typical integrated 
systems do not have heat recovery capability. 

Several approaches to integrating and controlling non-heat recovery 
ventilation and forced air heating systems were evaluated as part of the 
Residential Construction Demonstration Project (RCDP). The houses 
tested for this study were built under Bonneville Power Administration 
sponsored energy-efficiency programs. Fan pressurization tests were 
performed to assess the envelope leakage characteristics, and tracer gas 
decay tests were used to measure infiltration and mechanical ventilation rates. 

Large variations in envelope tightness and mechanical ventilation rates were 
encountered. In most cases, the amount of accidental air leakage through 
ducts and air handlers exceeds the amount of fresh air intentionally supplied 
to the system. Systems which are properly designed, installed, and operated 
work well, but the potential for problems is large. 

FRESH-AIR INLET CONTROL STRATEGIES 

All of the fresh-air inlets examined for this study are connected by a duct to 1 

the return side of forced-air systems. Volume limiting strategies range from 
simple manual balancing dampers placed in the inlet duct to motorized 
dampers used in conjunction with pressure-bladder type airflow regulators. 

The air handlers of most forced air heating systems typically move 500 l/s of 
conditioned air. The fresh-air portion would be about 38 Us. The fan energy 
used to move the large volume of air is typically 600 watts. Relative to a 
ducted system that only moves ventilation air at the required rate, the energy 
consumption of the integrated systems is large. 

Simple Dampers: 

Simple manual or barometric dampers are inexpensive and easy to install, but 
they provide no control over when fresh air is introduced to the system. 
These dampers behave much like a leak of unknown size in the return side of 
the system. Whenever the air handler is activated, the negative pressure 
created in the return duct pulls air into the system. Unless the occupant or a 
timing mechanism intentionally activates the air handler, the only time 
fresh-air is introduced into the system is when the thermostat is calling for 
heating or cooling. This approach provides the greatest amount of 
ventilation when it is least needed, during periods when infiltration is at its 
greatest due to stack effects. 












