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Given the disturbances and inputs, the model
should predict the zone temperature.
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Parameter estimation is a search

Need a good starting point to avoid local minima.

Compute nominal values of the parameters.
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For our model:
EnergyPlus == A real building
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What is EnergyPlus ?

EnergyPlus is an energy analysis and thermal load simulation program

SO = [ -
EnergyPlus
User Building Description Building energy Heating/CooI?ng
File simulation Load Calculation

Data outputs

https://github.com/NREL/EnergyPlus
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io files

EnergyPlus Program Output Files
[nput Data Dictionary Main Program File Types:
(IDD) Standard Reports
Input Data Dictionary Module Module (S)taqdarcll geports (Detal)
This file 1s created by — - PRGHBL. SEPOESS -
, , — = Optional Reports (Detail)
EnergyPlus developers. — > S A
@ Initialization
Module 2 Repc_)rts -
Input Data Files (IDF) & Overview of File Format:
= Header_ .
Input Data File = gma Dictionary
This file will be created 5 -
by User i . :
Object,data,data, ..., data; Note: These files will be
Object,data,data, . ..data; created by EnergyPlus.
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Lookin: |, Weather

BRI

Weather data '
Re;«gm ] IND_Ahmedabad.426470_IWEC.epw 3/3/2016 11:28 AM
] IND_AHMEDABAD 426470_IWEC_BINARY.EPW 3/4/2016 12:05 PM
" || MB_WINNIPEG-IAP_718520_CN2014_1_BINARY.EPW 3/28/2016 8:46 AM
Deskiop || MB_WINNIPEG-IAP_718520_CN2014_BINARY.EPW 3/24/2016 4:19 PM
. | USA_WI_La.Crosse.Muni.AP.726430_TMY3.epw 4/7/2016 9:54 AM
= | USA_WI_LA.CROSSEM 26430_TMY3_BINARY.EPW  4/7/2016 9:58 AM
Libranes

i A
e Datainclude

{L] |

File name. |USA_WI_LACROSSE MUNIAP 726430_TMY |
Files of type: I&Iergy Plus ("epw) F

e temperature,
* humidity,
Typcal Nteraropeal ear € THZ)

e solar,
Typical Meterorological Year (. TM3)

[ ) 1 Test Reference Year (. TRY)
wind, T e
1988 CEC Energy Eff. Stand (".CEC)

* rain, and Craion Gy s LN
TRACE 600 Weather " WTR)
* snow flags, etc.

* Hourly data typical, can be sub-hourly
* Interpolated for EnergyPlus time steps

TMY: Typical Meteorological Year data
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EnergyPlus workflow and building description

Constructions, loads HVAC templates Run, compare, report
Envelope ) ‘ D ‘ ‘ / /
P schedules, etc. or custom systems QAQC, and parametric

analysis
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Building Description

EnergyPlus

. Simulation Manager |«

EnergyPlus — a—

. . — eat an

Simulation cas . Mass | Building
Architecture o | Balance | Systems " joysys

' i Simulation
Gm Simulation .

Pollution
Zone

Transfer Models
i e —
Update
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More than an engine or a single tool

 Whole building energy simulation.
* Peak load calculation and equipment
design.

Sefaira sinﬁda Otrs
(BECC-Com ' '

&Web

* Sub-hourly, user-definable time steps. | = ¢
H b 4 DEnCity ——
e Advanced fenestration models. Sresfing :
: . i1 a 4 OpenStudio| = 1|
* |lluminance and glare calculations. €55 IneaKit | / Applcation || ==
. Component-based -HVA.‘C. g { ‘ IS)‘(:;c:lnup-
* Built-in HVAC and lighting control PN PAT Spreadsheet
Strategies. o | Asset Score - ‘ l
. : 0 Studio$S
* Functional Mockup Interface. __ >
* Standard summary and detailed output Ll J
repo rts. e Building Component Library (BCL)
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Integrated simulation manager

EnergyPlus
Sky Model Simulation Manager
Module 3

Air Loop
- Module
Shading ‘ t ‘ Zone Equip
Module Integrated Solution Manager [/ Module
S , Surface Heat Air Heat gu;i":g .
Daylighting h Balance Balance Y _ AN Plant Loop
Simulation ; Module

Module ;
- Manager Manager Manager
Window Glass _ \ Condenser
Module I Loop Module

Conduction >

i PV Module
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Building systems simulation manager

Building Systems Simulation Manager

Zone
Conditions
Corrector

Zone
Conditions
Predictor

Simulate Building
Systems

Plant Loop
Air Loop Condenser Loop

Main Air
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Authoring tools: Third party interfaces

OpenStudio
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Zone and Air System Integration

Sum of Convective
convective heat transfer
internal loads from zone
N surfaces
sur faces Nzones

de

MinfCp (Too — 1) 125505 (Tsup —T,)

Inter zone air HVAC air
mixing system
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Building envelope hierarchy

Site
>> Building
>> /ones
>> Surfaces
>> Constructions
>> Materials
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Energy Plus Demo
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