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1
 The whole-house rating was established in the 2009 update to the California Home Energy Rating System (HERS) 

regulations. 
2
 Comprehensive Energy Efficiency Program for Existing Buildings, CEC, August 2012, p. xi (AB 758 Action Plan). 

3
 Rating Review Process, U.S. Department of Energy, June 2010.  

http://www.energy.ca.gov/2012publications/CEC-400-2012-015/CEC-400-2012-015.pdf
http://energy.gov/sites/prod/files/2013/11/f5/existing_labels.pdf


 

                                                           
4
 Home Energy Rating System Technical Manual, California Energy Commission, December 2008. 

• Climate zone 
• Year of construction 
• Number of stories 
• Conditioned floor area 
• Conditioned volume 
• Number of bedrooms 
• Ceiling and roof surface area 
• Ceiling and roof orientation 
• Ceiling and roof tilt 
• Ceiling framing assembly 
• Roof pitch 
• Roof deck type 
• Roof deck solar reflectance and 

emittance 
• Roof deck above deck insulation 
• Roof deck above deck mass 
• Roof deck framing members insulation 
• Roof deck insulation below deck 
• Roof deck radiant barrier 
• Overhang parameters 
• Side-fin parameters 
• Attic height 
• Attic free ventilation area 
• Attic fraction located high in attic 
• Inter-zone surface type 
• Inter-zone surface area 
• Leakage rate (CFM) 
• Air retarding wrap 
• Special air system specs 

 

• Mechanical ventilation (CFM) 
• Ventilation height difference 
• Exterior walls surface area 
• Thermostat type 
• Duct location specs 
• Duct insulation specs 
• Duct/air handler leakage 
• Reduced infiltratation due to duct sealing 
• Inter-zone ventilation 
• HVAC system type 
• Heating system type 
• Heating system efficiency 
• Cooling system specs 
• Free ventilation area 
• Exterior wall orientation 
• UIMC and areas if high mass 
• Basement walls surface area 
• Raised floors surface area 
• Slab area and type 
• Exposed slab area % 
• Door area 
• Door U-factor 
• Door orientation 
• Fenestration area 
• Fenestration orientation 
• Fenestration SHGC 
• Fenestration U-factor 
• Water heating specs 

 

http://www.energy.ca.gov/2008publications/CEC-400-2008-012/CEC-400-2008-012-CMF.PDF


 



 

                                                           
5
 Home Energy Scoring Tool, Lawrence Berkeley National Laboratory.  

6 Home Energy Scoring Tool Data Collection Sheet, U.S. Department of Energy. 
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http://homeenergyscore.lbl.gov/
http://energy.gov/sites/prod/files/2014/09/f18/data_collection_sheet_0.pdf


 

 

                                                           
7
 The average pre-rebate cost of pre-upgrade HERS ratings conducted through the San Diego Region HERS Rating Rebate 

Program was $492. The $400 rebate may have inflated these costs. 
8
 Comprehensive Energy Efficiency Program for Existing Buildings Scoping Report, California Energy Commission, August 

2012. 

http://www.energy.ca.gov/2012publications/CEC-400-2012-015/CEC-400-2012-015.pdf
http://www.energy.ca.gov/2012publications/CEC-400-2012-015/CEC-400-2012-015.pdf


 

 

 



 

 

 

                                                           
9
 Comprehensive Energy Efficiency Program for Existing Buildings Scoping Report, California Energy Commission, August 

2012. 

http://www.energy.ca.gov/2012publications/CEC-400-2012-015/CEC-400-2012-015.pdf
http://www.energy.ca.gov/2012publications/CEC-400-2012-015/CEC-400-2012-015.pdf
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Actual HERS Ratings 

Actual HERS Scores of Sample Homes 



 

𝐶𝐹𝑀50

𝐄𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝟏: 𝑁𝐿 = exp  (𝐹𝑙𝑜𝑜𝑟 𝐴𝑟𝑒𝑎 𝑥 𝐶𝑓𝑙𝑜𝑜𝑟 𝑎𝑟𝑒𝑎 + 𝐵𝑢𝑖𝑙𝑑𝑖𝑛𝑔 𝐻𝑒𝑖𝑔ℎ𝑡 𝑥 𝐶ℎ𝑒𝑖𝑔ℎ𝑡 + (𝑠𝑒𝑎𝑙𝑒𝑑 =

𝑦𝑒𝑠) 𝑥 𝐶𝑠𝑒𝑎𝑙𝑒𝑑 + 𝐶𝑣𝑖𝑛𝑡𝑎𝑔𝑒 + 𝐶𝐼𝐸𝐶𝐶 + 𝐶𝑓𝑜𝑢𝑛𝑑𝑎𝑡𝑖𝑜𝑛 +  𝐶𝑑𝑢𝑐𝑡)

                                                           
10

 Home Energy Saver: Engineering Documentation, Lawrence Berkeley National Laboratory. 

http://hes-documentation.lbl.gov/calculation-methodology/calculation-of-energy-consumption/heating-and-cooling-calculation


 

𝐻𝐸𝑅𝑆 = 𝑓(𝐻𝑜𝑚𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑐𝑜𝑟𝑒)

Making the raw field measurements more useful  
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Home Energy Score 

Actual Home Energy Scores of Sample Homes  
Blower Door Inclusion vs. Exclusion 

Exclusion

Inclusion



 

 

 

𝐴𝑟𝑒𝑎 𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝑆𝑝𝑒𝑐 =
∑ 𝐴𝑟𝑒𝑎𝑖×𝑆𝑝𝑒𝑐𝑖

𝑛
𝑖=1

∑ 𝐴𝑟𝑒𝑎𝑖
𝑛
𝑖=1

Selecting the most relevant features  



 

 

 

 

 

 

 

 

 

 

 



 

Testing the accuracy of our predictions 

𝐻𝐸𝑅𝑆 = 𝑓(10 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐𝑎𝑙𝑙𝑦 𝑠𝑖𝑔𝑛𝑖𝑓𝑖𝑐𝑎𝑛𝑡 𝐻𝑜𝑚𝑒 𝐸𝑛𝑒𝑟𝑔𝑦 𝑆𝑐𝑜𝑟𝑒 𝑓𝑒𝑎𝑡𝑢𝑟𝑒𝑠 𝑖𝑛 𝑇𝑎𝑏𝑙𝑒 2)

𝑅𝑀𝑆𝐸𝐻𝐸𝑅𝑆 =  √
1

𝑛
∑ (𝐻𝐸𝑅𝑆𝑎𝑐𝑡𝑢𝑎𝑙 − 𝐻𝐸𝑅𝑆𝑝𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑)2𝑛

𝑖=1
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Linear Regression: Predicted vs. Actual HERS Scores  
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Machine Learning: Predicted vs. Actual HERS Scores 



 



 



 


