Occupant Performance, Energy Efficiency and Sustainability 

As a Principal of an engineering firm with 20 years of experience, I want to be on the cutting edge of building efficiency and sustainable design.  Many of the sustainable systems being proposed today use an incredible amount of natural resources such as copper and steel and sometimes trade occupant efficiency for energy efficiency.  
I was in a meeting the other day and a consultant for sustainable building design presented sustainable concepts. He explained that operable windows and radiant cooling systems, such as chilled beams would be widely reintroduced to all types of buildings.

A sustainable design is a building system that uses the least amount of materials, has the longest system life, and conditions an environment that maximizes the occupant’s performance and minimizes energy use. 

In my younger days I designed classrooms, libraries, and office spaces with operable windows to take advantage of our mild San Diego climate.  On paper this worked; however, in reality many windows are closed after a short period of time and are not used.  We have found in an urban environment where buildings are adjacent to parking lots and streets; dirt and dust infiltrate a building covering work surfaces. In addition, windows are left unlocked creating a security problem.  Users leave windows unattended during bad weather, allowing water infiltration that leads to damage and mold.

· Building code requires us to provide a mechanical source of outside air for all occupants of the building who are not within 15 feet of an operable window. Code requires a mechanical ventilation system.

· Radiant cooling systems, such as chilled beams have their place that may not be here in Southern California. 
· The energy spent to manufacture, package, ship, and install these material intensive systems must be taken into consideration. 

· Additional accumulation of carbon from manufacturing shipping installing must be accounted for.
· Radiant cooling system usually have air handing systems to distribute outside air and an independent heating systems. This is a huge amount of additional equipment to manufacture, package, ship, and install.  The combination of the radiant cooling system, outside air delivery system, and heating system adds up to an extensive amount of copper and steel, which depletes our natural resources. 

We have found the better alternative is to design mechanical systems that can cool using 100% outside air when the outdoor temperature and humidity are acceptable (economizing). The air is filtered before it enters the building and greatly increases indoor air quality because the entire building is being flushed with outside air. Of course, the system usually incorporates mechanical cooling and heating. 
We can achieve ultra high performance systems by over sizing components, such as cooling coils, filter banks, ductwork etc.  
We reduce the need for massive amounts of equipment.

High efficiency chillers, pumps, and fans, ads up to a high efficiency system, without adding massive amounts of equipment. Add a control system that can continuously optimize the performance of the system and………………….

We are designing more energy efficient buildings that provide maximum comfort and occupant performance. We do this by designing smart sustainable buildings that take advantage of free cooling and balance building performance with occupant performance. 
Sustainable designs mean that security, air quality, energy use, system longevity, and overall carbon footprint are managed sustainably.
