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*Cost-optimal from the perspective of the home owner.
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op·ti·mal
/äptəməl/
adjective
best or most favorable; optimum.
"seeking the optimal solution"





The Optimal Path
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The Optimal Path



What is BEopt? (beopt.nrel.gov)

Features:
• Design, parametric, optimization
• New construction and retrofit
• Detailed cost database
• Rapid building drawing tool
• Detailed utility rates (tiered, time-of-

use, real-time pricing)
• PV compensation (net-metering,

feed-in tariffs)
• Utility cost effectiveness tests
• PV/efficiency incentives
• Demand response
• HPXML export
• Schedule wizard
• Output visualization
• Metrics: LCC, NPV, SPP, LCOE, CO2
• Batch simulations
• Library manager
• …

Heating
Cooling
Lighting

Appliances
Other Efficiency

PV/SHW

Energy Use
Utility Bills

Optimal
Building
Designs

BEoptEnergyPlus
(DOE2)

Plug-and-Play Optimization Software



Schedule

BEopt v1.0

BEopt v2.0

2001 20142010

BPA (FY13-14)
EnergyPlus vs. 

SEEM validation

CPUC (FY11-14)
Retrofit analysis, utility 
cost effectiveness tests, 

incentives, etc.

ARRA (FY10-11)
Updated platform, 
batch simulations

CEC (FY08-FY09)
BEopt w/Micropas

CPUC (FY14-15)
Multifamily

BPA (FY14)
BEopt follow-on

Partner Contributions

CEC (FY15)
CSE tool

CPS Energy (FY12)
San Antonio 

analysis

Development

Tool Research and Model Dev.
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BEopt GUI
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Live Demo



Prototype Analysis



2-Story
2500 sf
Climate-specific foundations

Basements Crawlspaces Slabs



Selected cities
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Average HERS Index in 2015

62
National average for 190,180 homes rated in 2015.



Mixed-Fuel Homes
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All-Electric Solar Homes
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Average HERS Index*

*For discussion/demonstration only.  The example from analysis are not weighted by climate or fuel like the RESNET average.



In general, cost-optimal 
solutions are lower than 
average HERS rating 
issued in 2015.
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