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Sub Zone Retrofit With VAV Diffusers

Application of Vari-Flow diffusers is very much the same as conventional constant volume outlets.  They should be sized for full load conditions, NC noise levels, and throw.  

The difference is that the diffusers are VAV and a means for controlling system pressure must be provided if the diffusers are to be used as the primary temperature control.  In this application, constant supply air temperature and system pressure are maintained to the diffuser.  This happens to be the case at Mead Data Central.  In applications where constant supply temperatures cannot be maintained when the air volume varies (i.e. DX and non-modulating chilled water system) a primary temperature control is used.  The diffuser in this case is used as a sub zone to maintain individual comfort levels and respond to varying loads.  The primary controls can be as simple as a wall thermostat placed in the zone of greater load.  The room with the thermostat would have constant volume diffusers.  The primary control could be a return air thermostat with a barometric by-pass damper that is set to open at .3 to .35 in static pressure.  This can either be ducted to the return duct or if ceiling plenums are used, discharge directly into the return air plenum.  With either return or supply air thermostats, the average volume of air through the diffusers would drop as the load decreased.  This would cause a drop ion the return and supply air temperature, which would cause the unit to unload. The unloading would occur before the diffuser closed allowing for ventilation at all times.  This type of primary control eliminates the need for static pressure control in the form of a variable drive, inlet vanes or discharge damper.  

Existing constant volume heat or multi-zone systems can be easily and economically converted to VAV.  The constant volume diffusers are replaced with Vari-Flow diffusers.  

A few years back, we converted a 10 story building in Tacoma, WA that housed the Tacoma County government.  The building was built in 1955 and the HVAC was a multi-zone system with one air handler per floor.  The system had perimeter hot water radiation.  The conversion was done to conserve energy and provide a greater individual comfort level.  The first consideration for the conversion was to remove the existing equipment and ducting and install conventional VAV system.  

This building had plastered ceilings, which made this alternative costly.  It was proposed that thermally powered diffusers be installed in place of the constant volume diffusers, the mixing and zone dampers be disengaged and a variable drive be installed on the air handlers as a means of controlling static pressure.  The system is operating trouble free and the tenants are more satisfied.  The system went from 60 to 800 zones of control.  

The rules for system design using Vari-Flow diffusers versus constant volume diffusers are similar with the addition of some controls to limit system capacity and air on turn down are the same.  The duct design and its considerations are the same as well.  If the system did not operate well as a constant volume system due to excessive frictional loss, VAV diffusers will not correct the problem.  If the system is well designed, then the Vari-Flow will be an effective economical VAV conversion.
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