Seasonal Energy Efficiency Ratio

The efficiency of air conditioners is often rated by the Seasonal Energy Efficiency Ratio (SEER) which is defined by the Air Conditioning, Heating, and Refrigeration Institute (http://ari.org/) in its standard ARI 210=240, Performance Rating of Unitary Air Conditioning and Air-Source Heat Pump Equipment. The higher the SEER rating of a unit, the more energy efficient it is. The SEER rating is the BTU of cooling output during a typical cooling season divided by the total electric energy input in watt-hours during the same period. 
For example, consider a 5000 BTU/h air conditioning unit, with a SEER of 10, operating for a total of 1000 hours during an annual cooling season (e.g. 8 hours per day for 125 days).

The annual total cooling output would be:


5000 BTU/h * 8 h/day * 125 days = 5,000,000 BTU

With a SEER of 10, the annual electrical energy usage would be about:


5,000,000 BTU / 10 BTU/W h = 500,000 W h
The average power usage may also be calculated more simply by:


Average Power = (BTU/h) / (SEER, BTU/W h) = 5000 / 10 = 500 W

If your electricity cost is $0.20/kW h, then your operating cost is:


.5 kW * $0.20/kW h = $0.10 and hour

Annual Fuel Utilization Efficiency

The annual fuel utilization efficiency (AFUE) is a thermal efficiency measure of combustion equipment like furnaces, boilers, and water heaters. The AFUE differs from the true “thermal efficiency” in that it is not a steady-state, peak measure of conversion efficiency, but instead attempts to represent the actual, season-long, average efficiency of that piece of equipment, including the operating transients. 


The method for determining the AFUE for residential furnaces is the subject of ASHRAE Standard 103. A furnace with a thermal efficiency of 80% may yield an AFUE of only 64% or so, for example, under the Standard’s test conditions. When estimating annual or seasonal energy used by combustion devices, the AFUE is the better efficiency measure to use in the calculations. But for an instantaneous fuel consumption rate, the thermal efficiency may be better. 
The present residential standard for California is 13 SEER for air conditioners and 80% AFUE for furnaces.
 Duct Leakage Testing

Duct leakage measurements are used to diagnose duct leakage problems and verify the quality of your duct system. HERS Raters can use either a Duct Blaster or a blower door to measure how leaky, or tight, a heating or cooling system is. 


Leaky ducts can reduce the efficiency of a forced-air heating or cooling system by 20 to 40+%. These leaks can make your home uncomfortable and unhealthy. Leaks in return ducts call pull pollutants into your home from your attic, basement, or garage. Leaky supply ducts can negatively pressurize the house and cause drafts or moisture problems.


Sealing leaky ducts will improve both the efficiency and performance of your heating and cooling system. Leaky ducts make your heating and cooling system work longer and harder to keep you comfortable, Homeowners who have had their leaky ducts sealed have noticed a decrease in their monthly energy bills and an increase in comfort.


As of October 1, 2005, you must have your home or office ducts tested for leaks when you have a central air conditioner or furnace installed or replaced. Ducts that leak 15% or more must be repaired to reduce the leaks. After Nor-Cal tests, seals the ducts, and fills out the proper forms, we provide an approved third-party HERS Rater to check and make sure the duct sealing and duct testing was done properly.


The greatest energy use in California homes is for central air conditioning and heating. Most homes with central air conditioning and heating systems have ducts that were never properly sealed. The average home’s duct leak around 30% of the conditioned air outside the home. These leaks are taking money straight out of your pocketbook. Properly sealed ducts will lower your energy bills and reduce pollution inside your home. 

What’s a HERS Rater?

HERS Raters are special inspectors certified by the California Energy Commission (CEC) to rate homes in California according to the Home Energy Rating System (HERS). These ratings include field verification and diagnostic testing to determine energy efficiency levels among homes tested for duct efficiency, envelope leakage and building insulation for compliance with current building efficiency standards. 
