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A high-performance commercial building is a building with energy, economic, and environmental performance that is substantially better than standard practice. It's energy efficient, so it saves money and natural resources. It's a healthy place to live and work for its occupants and has relatively low impact on the environment. All this is achieved through a process called whole-building design. 

What is whole-building design?
What are the benefits?
How much does it cost?
More questions?
Design Guidelines 

What is whole-building design?

Whole-building commercial design considers all building components during the design phase. It integrates all the subsystems and parts of the building to work together. Because all the pieces must fit together, it is essential that the design team be fully integrated from the beginning of the process. The building design team can include architects, engineers, building occupants and owners, and specialists in areas such as indoor air quality, materials, and energy use. 

Whole-building design takes into consideration the building structure and systems as a whole and examines how these systems work best together to save energy and reduce environmental impact. For example, a building that uses extensive daylighting techniques will reduce the amount of heat given off by lighting fixtures, thus allowing for a smaller air conditioning system. This whole-building philosophy considers site, energy, materials, indoor air quality, acoustics, natural resources, and their interrelation. 

This approach brings together building design, energy efficiency, and today's solar technologies to boost your energy savings and make the most of all your building's elements. It reduces the amount of energy required to operate a building compared to conventional buildings. It improves the comfort of building occupants by using pleasing architectural designs to brighten up work areas using sunlight rather than electricity, without causing excess glare. 

What are the benefits of whole-building design?

Commercial buildings consume 17% of the total energy consumed in the United States. By creating buildings that use less energy and have lower power demands, greater robustness of the buildings as well as the power grid is achieved. This reduces the need for fossil fuels and consequential environmental impact. 

Benefits of whole-building design include: 

· Reduce energy use by 50% or more 

· Reduced maintenance and capital costs 

· Reduced environmental impact 

· Increased occupant comfort and health 

· Increased employee productivity 

Employee productivity and business profitability are linked. Recent studies have shown an increase in employee productivity when buildings are designed with occupants in mind—natural light, comfortable temperatures, and a quiet work environment being the most important issues. Research suggests that a well-designed workplace can increase employee productivity by 20%. Further, studies also show that a pleasant indoor building environment helps attract desirable tenants for building owners, increasing the number of potential renters for a building. 


How much does it cost?

There is a growing interest today on the part of commercial building owners, facilities managers, architects, engineers, and builders to design and construct the best possible building for the allotted budget. Depending on the aggressiveness of the design, experience has shown that it costs no more than 10% more to build high-performance buildings. Some high-performance buildings cost less to construct. Sometimes additional costs can be procured using cost-benefits ratios and life-cycle costing. The added cost, if any, of system investment each year is compared to the cost of fuel saved each year. Total energy costs are, on average, about 50% less than those for conventionally designed buildings. In many cases, the right-sizing of mechanical systems through passive solar design offsets the costs for additional windows or controls.
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Part of the high-performance building process involves combining good design with energy efficiency and solar technologies to reduce energy consumption. Solar technologies tap directly into the infinite power of the sun and use that energy to heat, light, and power buildings. Solar technology combines building design and materials that reduce electrical demand with solar thermal panels for heating water and solar electric panels for powering items such as appliances, lights, and computers. 

Energy Efficiency
Passive Solar
Solar Water Heating
Solar Electric 

Energy Efficiency

Energy efficiency means using your building's individual components to do the same job as less efficient components for less money over the long-term. Energy-efficient building components applies to everything from the building envelope, which includes energy efficient windows, lighting, insulation, foundation, and the roof, to office equipment that doesn't waste energy sitting idle and equipment with built-in power management features. It also applies to space heating and cooling, which are aided through the use of automated controls, ventilation, improved duct systems, and other advanced technologies. Energy efficiency can also apply to water heating when combined with water-efficient appliances and fixtures that will save water, energy, and money. 

Passive Solar

Passive solar design is the technology of heating, cooling, and lighting a building naturally with sunlight rather than with mechanical systems because the building itself is the system. Basic design principles are large south-facing windows with proper overhangs, as well as tile, brick, or other thermal mass material used in flooring or walls to store the sun's heat during the day and release it back into the building at night or when the temperature drops. Passive solar also takes advantage of energy efficient materials, improved insulation, airtight construction, natural landscaping, and proper building orientation to take advantage of the sun, shade, and wind. Passive solar designs can also include natural ventilation for cooling. Incorporating passive solar designs can reduce heating bills as much as 50%. 

Solar Water Heating

Solar water-heating systems use collectors, generally mounted on a south-facing roof, to heat either water or a nontoxic antifreeze that is circulated from the collector to the water storage tanks. The heated water is then stored in a water tank similar to one used in a conventional gas or electric water-heating system. 

Collectors heat water either "passively" or "actively." Passive solar water-heating systems use natural convection or water pressure to circulate water through a solar collector to a storage tank. They have no electric components that could break, a feature that generally makes them more reliable, easier to maintain, and possibly longer lasting than active systems. An active system uses an electric pump to circulate water or a nontoxic antifreeze through the system. Active systems are usually more expensive than passive systems, but they are also more efficient. Active systems are easier to retrofit than passive systems because their storage tanks do not need to be installed above or close to the collectors. Also, the moving water in the system will not freeze in cold climates. But because these systems use electricity, they will not function in a power outage. That's why many active systems are now combined with a small solar-electric panel to power the pump. 

The amount of hot water a solar water heater produces depends on the type and size of the system, the amount of sun available at the site, proper installation, and the tilt angle and orientation of the collectors. 

Solar Electricity

Solar electricity or photovoltaic technology converts sunlight directly into electricity. The space program and agricultural industry have used solar electricity for decades. Advances in solar technology and changes in global electric utility restructuring have expanded the market for solar electricity to urban buildings. 

Solar electric systems all consist of basically three main items: modules that convert sunlight into electricity; inverters that convert that electricity into alternating current so it can be used by most appliances and computers; and sometimes batteries that store excess electricity produced by the system for emergency backup power or for nighttime power. The remainder of the system comprises equipment such as wiring, circuit breakers, and support structures. Grid connected systems do not require batteries, however, some grid-connected systems use them for emergency backup power. In remote areas, solar electricity is often an economic alternative to expensive distribution line extensions incurred by a customer first connecting to the utility grid. Electricity produced by solar electric systems in remote locations is stored in batteries. 

Today's modules can be built into glass skylights and walls. Some resemble traditional roof shingles. In over thirty states, any electricity not being used by a building's solar electric system can be fed back to the electric grid for credit from the utility through an agreement called "net metering." 

What type of system to purchase will depend on the energy-efficiency of the building, its location, and project funding. Before purchasing a system, energy consumption should be reduced through energy-efficient measures. Purchasing energy-saving appliances and lights, for example, will reduce your electrical demand and allow you to purchase a smaller solar-electric system to meet your energy needs or get more value from a larger system. For more information, visit Photovoltaics for Buildings.
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