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To: Sierra Club Members

From: Joan Walker – MC2 Mathis Consulting Company

Date: April 30, 2009

Subject: Commercial Energy Efficiency Technical Best Practices and Priorities 

● Background
This memo contains our general recommendations of priorities and best practices for energy efficiency retrofits in commercial buildings.  More specific recommendations will be forthcoming in later reports, including estimates on the potential benefits from commercial energy efficiency retrofits in terms of job creation and green house gas emissions reductions.  

The commercial sector accounts for 18% of US energy consumption, commercial buildings present a huge opportunity to reduce energy consumption and green house gas emissions, as well as create high quality jobs in our communities at relatively low cost.   On aver​age, commercial buildings could be effectively retrofitted for about $1.30 per square foot with an average payback period of five years. 

If half of all new commercial buildings were built to use 50% less energy, it would save over 6 million metric tons of CO2 annually for the life of the buildings—the equivalent of taking more than 1 million cars off the road every year
.
At the end of this document you will find links to resources that provide more in-depth background information on commercial energy retrofits program components, technical best practices, and the science behind reducing commercial energy consumption.  

● Commercial Energy Efficiency Priorities 
In the commercial and industrial sector, lighting and equipment in the building are the main drivers of energy load.  The building envelope’s effect on load is secondary. These recommendations are generally in descending order of greatest energy savings per dollar spent.      
● Improve Lighting Performance 

1. Replace incandescent light bulbs with CFL’s, delamp, exchange magnetic for electric ballast lighting

2. Motion sensor-controlled lighting, especially in low-traffic areas such as conference rooms and restrooms

NOTE: There has already been a great deal of work done to improve commercial lighting efficiencies, utility-run efficiency programs have tended to focus in this area.  Programs will need to expand scope to continue to maximize energy savings. 

● Appliances and Equipment
1. Replace existing office equipment and appliances with Energy Star rated models
2. Turn off all appliances, equipment, and computers when not in use
● HVAC System and System management
a. Replace HVAC units with more efficient models

b. Reduce inefficiencies by: 

i. Certify installation and proper operation 

ii. Properly sizing HVAC units

iii. Installing energy management systems

iv. Training building managers to reduce building energy consumption 

c. In many cases, simple post-occupancy commissioning of the HVAC system can yield significant savings.  Installation problems are rampant even in new buildings. Common defects in rooftop HVAC equipment less than five years old, compiled by New Buildings Institute:

	HVAC Defect
	Problem Frequency (% of sample)

	Inoperative or missing economizers
	70%



	Refrigerant charge 
	45%

	Low air flow 


	40%

	Cycling fans during occupied period 


	38%

	Fans run during unoccupied period 


	30%

	Ducts outside conditioned space 


	20%

	Simultaneous heating and cooling 


	8%

	No outside air intake at unit 


	8%


1. Duct Sealing and Insulation

a. Check ducts to make sure they are connected properly

b. Seal ducts with approved mastic and durable HVAC tapes.  

i. Low cost and immediate benefits.

Insulate all ductwork—supply and returns—after sealing.
● Improve Building Envelope Load 

Improve building envelope through air sealing and insulation upgrades.
1. Air sealing

2. Seal all penetrations through ceiling, flooring, and exterior walls—largest holes first

a. Attic air leaks

b. Plumbing, electrical, and HVAC penetrations

c. Air leaks in floors and along joint with wall and floor

d. Windows: repair, weatherstripping and airseal

e. Entry doors: repair, weatherstripping and airseal 

2. Insulation

a. Add attic insulation

b. Add sidewall insulation

c. Add floor insulation

For more information on commercial energy efficiency, visit: 

ACEEE’s Online Guide to Energy-Efficient Commercial Equipment

http://www.aceee.org/ogeece/ch1_index.htm 

Energy Star Program, Buildings and Plants

http://www.energystar.gov/index.cfm?c=business.bus_index
Non-Residential HVAC Best Practices Report. http://www.eebestpractices.com/Summary.asp?BPProgID=NR2 
Non-Residential Lighting Best Practices Report. http://www.eebestpractices.com/Summary.asp?BPProgID=NR1 
Non-Residential New Construction Best Practices Report. http://www.eebestpractices.com/Summary.asp?BPProgID=NR8 
Net-Zero Energy Commercial Building Initiative

http://www1.eere.energy.gov/buildings/commercial_initiative/ 

Technical, Administrative, and Policy Recommendations and Best Practices:

California Energy Commission Energy Efficiency in Existing Buildings

http://www.energy.ca.gov/2005publications/CEC-400-2005-039/CEC-400-2005-039-CMF.PDF 
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