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ypes of simulation models
nergy performance simulation
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hat Is simulation, its functionality and
itations

ow to correctly use simulation in practice
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at IS Simulation

erriram-Webster Dictionary On-line

AThe imitative representation of the functioning of o
system or process by means of the functioning of
another <a computer simulation of an industrial
process>0

omputer Simulation
AA digital representation of some aspect of reality th
can be quantitatively manipulated

ntent/purpose of simulation
AVisualize

APredict

ACompare

ADecide

AlLearn and understand better
ADocument

ACommunicate
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s of Simulation Models

onditions under which decisions are made
Certainty

Risk

Uncertainty

ature of change in the status of the model

Deterministic
Stochastic

equence of change in the status of the model
Continuous
Discrete

alculating changes in the status of the model
Uniform time unit
Event oriented
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ergy Performance Simulation

pproximate definition (GARD Analytics, Inc.):

AiComputer modeling of th
building that are intended to provide a thermally
comfortable environment for the occupants (or
contents) of a buil ding.

better definition of BEP simulation
ASimulation of thermal behavior of a building

Buildings are
AStochastic, continuous and event oriented systems

vailable building thermal simulation models
ADeterministic, discrete and uniform time unit model

Examples of building thermal simulation mode

AEnergyPlus, Energy-10, BLAST, DOE-2, esp-R,
TRNSYS, etc.
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avoidable in BEP Simulation

Subjective decisions
ssumptions
pproximations
Simplification
Work-arounds
Subjective interpretation

Question CEE-243 2010: Is modelling error
proportional to the size of the building?




EnergyPlus Model Architecture

Custom Custom DOE-2 or BLAST
Interface #1 Interface #2 Input File
Input Data
Loads Add-On HVAC Add-On

Modules Modules
Daylighting SPARK
Airflow TRNSYS
Ground HT Plant Modules

Comiort R

}
/ Output Data \
{

Reporting and Postprocessing Agents

By courtesy of EnergyPlus team



Input-Output Reference
Manual




wnload EnergyPlus

negyPlus v. 6.0 download

http://appsl.eere.energy.gov/buildings/energyplus/energyplu
out.cfm

putOutput reference manual
~EnergyPlusV6-0-0\Documentation\InputOutputRefrence.pdf
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BEP Simulation Components

building

program

SOURCE OF
INFORMATION

\4

Thermal view

Space bound-
aries

Columns
Ext. shading

\4

Thermal
properties of
construction
MEVCHELS

HVAC systems & plant
data sets

DATA
TRANSFORMATION

. —————
materials, . HVAC . INPUT
thermal view . internal operating PREP
constructions systems run control
geometry : loads schedules TASKS
& glazing & plant I
J

EnevyPlus

simulation engine
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Example: IDF file




ngi-Automated BEP Simulatior!

SOURCE OF
INFORMATION
building
program
v
. DATA
;h::;rg?)lovlﬁ\:jv- Thermal TRANSFORMATION
arr?es properties of HVAC systems & plant
construction data sets

NS materials
Ext. shading

materials, . HVAC .

) internal operating
constructions systems

. loads schedules

& glazing & plant

thermal view
geometry

simulation engine
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