Variable Exhaust for Vintage High Rise Residential Buildings
One of the largest energy consumers in high rise residential building is the ventilation system.  Up to 50% of the common building energy consumption can be attributed to the ventilation system.  (The common building energy consumption excludes the separately metered individual residences).  The three major components of a typical ventilation system in a high rise residential building are the bathroom exhaust, the kitchen exhaust, and the makeup air systems.  In most cases, the air is distributed to or collected from the residences by a series of duct risers terminating to a fan or makeup air handler.
Any energy evaluation of a ventilation system must consider the local building codes, which influence its size and design.  For example, the current City of Chicago requires that each residential kitchen and bathroom have 1.5 CFM/ft2 of mechanical exhaust of which 100% must be made up with outdoor air from a mechanical system.  In earlier versions of the code, it was not required to makeup all the exhaust air with conditioned outdoor air.  As a result, most ventilation systems were designed with negative imbalances.  In most cases, less than 70% of the exhaust is made-up by a mechanical system.  Negative imbalance increases potential for damage to the façade and results in high levels of infiltration (drafty windows).  Additionally, most ventilation systems use constant volume exhaust in an effort to control indoor air quality.  Constant volume exhaust systems can improve indoor air quality except when used with negative imbalances where unfiltered outdoor air infiltrates the building.  
On average, each cubic foot per minute (CFM) of outdoor air costs approximately $3.00/yr in Chicago to condition and supply.  In light of this, and the recent focus on energy efficiency, variable exhaust systems in newly constructed high rise residential buildings have become standard practice.  Converting constant exhaust to variable exhaust in vintage high rise residential buildings is highly recommended. 
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The typical approach to variable exhaust involves installing automated dampers in each exhaust duct branch and variable frequency drives (VFDs) on all ventilation system fans.  The dampers are then typically interlocked with the light switch.  However, this approach has many complications.  Retrofitting dampers into ductwork requires modification to aesthetic features and electrical power wiring within residences, which causes inconvenience to tenants and increased cost to implement.  In most cases, this option is determined to be unfeasible.  A practical alternative is a product developed in Europe that uses a battery operated damper actuator in combination with an infrared occupancy sensor.  Although most installations require a sheet metal adapter that replaces the existing exhaust grille(s), the extraction unit does not require power wiring or modification of aesthetic features and requires minimum effort to install. 
By exhausting air from the occupied kitchens and bathrooms, the system can take advantage of non-occupied periods to reduce the overall energy usage without compromising indoor air quality.  Based on implementations in Chicago high rise residential buildings, average exhaust rates are reduced by 50% and common building energy consumption is reduced by up to 30% with paybacks less than three years.  
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