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Building Energy Efficiency 
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Buildings consume over 40% of the total energy in the US 
 
90% of commercial buildings are small (<5,000 sq ft) or  

 medium-sized (<50,000 sq ft) and have no energy saving 
 measures available 

 
13 million commercial buildings in the USA 
 
 
 

  

Opportunities and Benefits 
of  Energy Efficiency 
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These buildings typically do not use building automation 

 systems to make them energy efficient 
 
Policies encouraging building energy efficiency can reduce  

 energy consumption and encourage product development  
 and job opportunities in the service sector 

 
 

  



Building Energy Management Open-Source 
Software  
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BEMOSS 

Academic building in Alexandria Park facility in Arlington 

Retail building in Blacksburg 



Bi-Level Demand-Sensitive LED Street 
Lighting Systems 
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LED Lighting Project @ 
Carderock 
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LED Street Lights 
in Arlington 



Dominion Virginia Power Load Curve 
(2010) 
 

Peak load of 
19,140 MW 

Probability that peak 
loads exceed 

16,000 MW is only 
5% of the time 

3,140 MW or  
16.5% of peak load 

 

Electric Utility Efficiency Improveme  

Role of the Smart Grid in Alleviating  
Electrical Power System Stress Conditions 

Through Demand Response 
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Home Energy Management (HEM) 

*
Y>NO*klZ*

Y@NOAV*klZ*Y9AXNOAO*klZ*

Y9A9N?VAX*kl*C)"*,#7#,N>Z*

•! ['"GL'"#*'%G*$)hL'"#*&4'&*',,)L$*$-4#GD,.%/*&4#*)1#"'()%*)C*4)D$#4),G*
1)L#"N.%&#%$.7#*'11,.'%-#$*.%*"#',N(2#*&)*.21")7#*)7#"',,*#_-.#%-8*)C*'%*
#,#-&".-*1)L#"*%#&L)"k*

17 

Collaboration with Yildiz Technical 
University, Istanbul, Turkey 
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Solar Photovoltaics 

Roof-top Solar at Virginia Tech Arlington Research Center 

 
 

Mid-Atlantic Off-shore  
Wind Resource 

 



Mid-Atlantic Wind Resource 

http://www.midatlanticocean.org/map.html 

Virginia Wind Area of Potential 

    http://www.boem.gov/uploadedFiles/ 
    BOEM/Renewable_Energy_Program/ 
  State_Activities/VA%20Call%20Map%20without%20NOAA%20chart.pdf 

20 blocks =  
2,400 MW @ 6 MW & 
3,000 MW @ 5 MW 

Name plate capacity at 
full build-out of WEA 



Smart Grid Information Clearinghouse 
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Portal for Smart Grid  
Information Collection and Archival 
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www.sgiclearinghouse.org 



Smart Grid Projects 

International Smart Grid Projects 



Smart Grid 101 

In-Depth Information 



Other On-Going Work at ARI – 
Electric Vehicles 
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Thank You 
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