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International Energy Agency 

Solar Heating and Cooling Program 

IEA SHC TASK 48:  
“Quality assurance and support measures for solar cooling” 

 

Duration: 3.5 years (October 2011 - March 2015) 

 

 Subtask A: Quality procedure on component level 

 Subtask B: Quality procedure on system level 

 Subtask C: Market support measures 

 Subtask D: Dissemination and policy advice 
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U.S. Energy Flow Trends - 2012 

Source: Lawrence Livermore National Laboratory 
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95 Quads 
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World Energy Consumption - 2010 

Source: 2011 Building Energy Data Book by U.S. DOE/EERE 

• U.S. consumed 97.8 quads of energy in 2010, which 

represented 19% of global consumption. 

• Buildings sector alone accounted for about 41% of 

primary energy consumption. 



2010 U.S. Buildings Energy End-Use Splits 

Source: 2011 Building Energy Data Book by U.S. DOE/EERE, derived from Table 1.1.4 

Space Heating: 22.5% 

+ 

Space Cooling: 14.8% 

+  

Water Heating:   9.0% 

 

Total: 46% of US 

Buildings Energy Use 
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United States Climate Zones 
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Source: ANSI/ASHRAE Standard 62.2 



U.S. Census Regions and Divisions 

Source: U.S. Department of Commerce, Bureau of the Census 
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Census 

Region 

Census 

Division 



U.S. Heating Degree-Days: 1949 - 2011 

Source: U.S. Energy Information Administration / Annual Energy Review 2011 
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Census Divisions with Highest HDDs 



U.S. HDD by Month: 1949 - 2011 

Source: U.S. Energy Information Administration / Annual Energy Review 2011 
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Source: U.S. Energy Information Administration / Annual Energy Review 2011 
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U.S. Cooling Degree-Days: 1949 - 2011 

Census Divisions with Highest CDDs 



U.S. CDD by Month: 1949 - 2011 

Source: U.S. Energy Information Administration / Annual Energy Review 2011 
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Source: U.S. Energy Information Administration / Annual Energy Review 2011 
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Estimated State-Level Energy Consumption-2010 

Estimated Consumption per Capita-2010 

Texas 

~11.75 x 10^15 BTU 

Wyoming 

~950 x 10^6 BTU 



U.S. Average Retail Price of Electricity-2010 

($0.0983/kWh) 
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Source: U.S. Energy Information Administration - 2010 

Electricity Cost per kWh 

in this part of U.S. is 

between $0.18 and $0.21 

Electricity Cost per kWh 

in this part of U.S. is 

between $0.21 and $0.25 
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Source: U.S. DOE/EERE, http://www.energycodes.gov/states 

The Status of State Energy Codes 

Residential Sector 

• States like DE and MD are already using IECC 2012 

equivalent or more stringent Energy Code. 
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The Status of State Energy Codes 

Commercial Sector 

Source: U.S. DOE/EERE, http://www.energycodes.gov/states 

• States like DE and MD are already using ASHRAE 

90.1-2010 / IECC 2012 equivalent or more stringent 

Energy Code. 
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Source: http://www.buildingrating.org/content/us-policy-briefs 

U.S. Building Energy Rating and Disclosure Policies 
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Source: http://www.buildingrating.org/content/us-policy-briefs 

Energy Labels, Certificates, and Scorecards 

currently in use or development in U.S.A 



Energy Management Consulting Group (EMCG) 

Source: http://www.buildingrating.org/content/us-policy-briefs 

Energy Labels, Certificates, and Scorecards 

currently in use or development in U.S.A (Cont…) 



U.S. Solar Resources 
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Source: U.S. Energy Information Administration / Annual Energy Review 2011 

• Most U.S states have an average of 5 kWh/m2/Day 

6 - 6.8 

kWh/m2/Day 



Solar Collectors in Operation by Country 

Source: Solar Heating & Cooling Worldwide – 2010 Edition 

~22,000 MWth 
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Annual Installed U.S. Capacity  for SHC 

Source: U.S. Solar Market Trends 2010 / June 2011 

158 MWth 

133 MWth 
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• 84% of these installations are in the residential sector 



Estimated US Solar Thermal Installations-2009 

California 

1,000 

Hawaii 

Islands 

8,750 

Mid-Atlantic 

1,500 

Midwest and All 

Other US 5,000+ 

Arizona 

1,500 

New 

England + 

New York 

3,000 

Florida 

5,000 

Northwest 

500 

Total ~26,250 

Installations, 

each 64 sf. 

(1,680,000 sf) 
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Current Trends 
Solar Water Heating  
 
  Evacuated Tube Collectors are getting increased popularity  

 

Solar Swimming Pool Heating 
 
  More and more systems are installed with an average of 350-400 

ft2/system 

 

Solar Space Heating 
 
  Interest on combined heating and hot water systems (Combi-

Systems) is growing 
 
Solar Air Conditioning 

 

  SAC is gaining interest especially in geographical regions with 

generous incentives, and high energy cost 
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  SRCC is a Non-profit organization established in 1980 

  OG-100: Solar Collectors 

  OG-300: Solar Water Heating Systems 

  110 SRCC Participants 

Solar Rating and Certification Corporation 
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  946 Glazed (OG-100) 

  43 Unglazed (OG-100) 

  4 Concentrating (OG-100) 

  20 Integral Collector Storage (ISC) and Non-

Separable Thermosiphon Collector (OG-100) 

  2,115 Certified Systems (OG-300) 

SRCC Certified Solar Collectors as 2012 
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Typical Solar Collector Certification & Rating 
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Solar Air-Conditioning Types 
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Solar Air-Conditioning Types (Cont…) 
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FP & ETC  

Solar 

Collectors 

Operating 

Temp. 

Range 



Why Solar Cooling Makes Sense! 

 Look at the correlation between Hi. Temp. & Hi. demand. The 

higher the temperature the higher the demand 
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9800 

July 



Application of SAC in Buildings 
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Source: Solarnext 



Database of State Incentives for 

Renewables & Efficiency 
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Source: http://www.dsireusa.org/ 

• There are several incentive programs that are 

available at Federal, State and local levels which  can 

assist you reduce the first cost of your next project. 



Federal Incentives / Policies for   

Renewables & Efficiency 

Energy Management Consulting Group (EMCG) 

Source: http://www.dsireusa.org/incentives/index.cfm?state=us 



California Solar Initiative-Solar Thermal Program 
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Source: http://dsireusa.org/incentives/incentive.cfm?Incentive_Code=CA214F&re=0&ee=0 



Thank You For Listening 
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