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Today
ÅWhat is simulation

ÅTypes of simulation models

ÅEnergy performance simulation

ÅEnergyPlus model architecture

ÅHow to get EnergyPlus software

ÅBEP simulation components

ÅSemi-automated BEP simulation

ÅExample: GSA Headquarters building

ÅSummary of simulation results

ÅOptimum Process for Simulation practice

ÅThis weeks assignment



Copyright © Vladimir Bazjanac/LBNL 2009

Big Idea

ÅWhat is simulation, its functionality and 
limitations

ÅHow to correctly use simulation in practice
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ñSimulation Challenge: Base Case
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What is Simulation
ÅMerriam-Webster Dictionary On-line
ÅThe imitative representation of the functioning of one 

system or process by means of the functioning of 
another <a computer simulation of an industrial 
process>ò

ÅComputer Simulation
ÅA digital representation of some aspect of reality that 

can be quantitatively manipulated

ÅIntent/purpose of simulation
ÅVisualize
ÅPredict
ÅCompare
ÅDecide
ÅLearn and understand better
ÅDocument
ÅCommunicate
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Types of Simulation Models
ÅConditions under which decisions are made
ÅCertainty
ÅRisk
ÅUncertainty

ÅNature of change in the status of the model
ÅDeterministic
ÅStochastic

ÅSequence of change in the status of the model
ÅContinuous
ÅDiscrete

ÅCalculating changes in the status of the model
ÅUniform time unit
ÅEvent oriented
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Energy Performance Simulation
ÅApproximate definition (GARD Analytics, Inc.):
ÅñComputer modeling of the energy processes within a 

building that are intended to provide a thermally 
comfortable environment for the occupants (or 
contents) of a building.ò

ÅA better definition of BEP simulation
ÅSimulation of thermal behavior of a building

ÅBuildings are
ÅStochastic, continuous and event oriented systems

ÅAvailable building thermal simulation models are
ÅDeterministic, discrete and uniform time unit models

ÅExamples of building thermal simulation models
ÅEnergyPlus, Energy-10, BLAST, DOE-2, esp-R, 

TRNSYS, etc.
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Unavoidable in BEP Simulation
ÅSubjective decisions

ÅAssumptions

ÅApproximations

ÅSimplification

ÅWork-arounds

ÅSubjective interpretation

ÅQuestion CEE-243 2010: Is modelling error 
proportional to the size of the building?
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Download EnergyPlus
ÅEnegyPlus v. 6.0 download
Åhttp://apps1.eere.energy.gov/buildings/energyplus/energyplus_ab

out.cfm

ÅInputOutput reference manual
Å~EnergyPlusV6-0-0\Documentation\InputOutputRefrence.pdf
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Example: IDF file
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Semi-Automated BEP Simulation
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