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Learning objectives

1. Perform building energy simulations
2. Visualize results of simulations
3. Co-simulations with a HVAC control system
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How do we perform building energy simulations?
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EnergyPlus simulation engine
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Python code

idf_relative_filepath=r'sim\1ZoneUncontrolled.idf’
epw_relative_filepath=r'sim\USA_CA_San.Francisco.Intl.AP.724940_TMY3.epw'#
output_relative_directory='sim’
cl_st=(f""{energyplus_install_dir}\\EnergyPlus"

+ '--readvars' #included to create a .csv file of the results
f'--output-directory "{output_relative_directory}"
f'--weather "{epw_relative_filepath}" ‘
f""{idf_relative_filepath}"

+ + +

print(cl_st
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Collect weather data
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Browse Weather Data

Click on the marker @ map below to access weather data

Contributing Weather Data

It you are intecested In providing new. updated, of repaired weather data 1o our o Edwin Lee. H
Additional Information

e :;'__;.umn ‘data for your Jocation, ; mn::n

Tutorial EnergyPlus - Collect Weather Data

https://youtu.be/Cn8vhfg8mBA
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Perform simulations using EP-launch

Tutorial EnergyPlus - Perform Simultions using EP launch

https://youtu.be/sc85BYxloq0
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Perform simulations using Python code

Tutorial EnergyPlus - Perform Simultions using Python

https://youtu.be/X6fFSZGPOXE
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How do we visualize results of simulations?
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Define output variables

"
e Bt Format View Help
Output:Variable, *,Zone Predicted Sensible Load to Heating Setpoint Weat Transfer Rate,hourly; |- WAC Average [W] A
output ble,*,Zone Predicted Sensible Load to Cooling Setpoint Heat Transfer Rate,hourly; |- WAC Average [W)
Output:variable, .zm Systen Predicted Sensible Load to Setpoint Weat Transfer Rate,hourly; |- WVAC Average (W]
output *1Zone System Predicted Sensible Load o Weating Setpoint Weat Transfer Rate,hourly; |- WVAC Average (W]
JZone System Predicted Sensible Load to Cooling Setpoint Meat Transfer Rate,hourly; 1- WVAC Average (W)
JZone Predicted Noisture Losd Moisture Transfer Rate,bourly; |- WVAC Average [xguster/s]
e, hourly; |- WUAC Aversge (kgwater/s]
esfying Setpoint oisture Transter Rte,bourly; 1- WWAC average [kgurter/s]
JZone System Predicted Moisture Losd Moisture Transfer Rate,hour e [kgeater/s]
Zone System precicted Motsture Losd vo Mmidifying Setpoint Noiseors Transfer Receshowrly; |- WAC Averoge [kghuter/s]
\Zone Systen Predicted Moisture Loa¢ to Dehumidifying Setpoint Moisture Transfer hourly; |- WVAC Average (kgwater/s]
,Z0ne Thermostat Air Temperature,hourly; |- WVAC Average [C)
Variable, *,Zone Thernostat Control Type,hourly; |- Zone Average (]
JZone Thernostat Meating Setpoint Temperature,hourly; |- WVAC Aversge [C]
J20ne Tersostat Cooling Setpoint Temperature,hourly; |- MVAC Average [C]
JZone Adsgtive Confort Operstive Temperature Set Point,hourly; |- Zone Average [C]
JZone Predicted Sensible Load Room Ar Correction Factor,hourl WAC Average []
e Heating Energy,hourly; |- HVAC Sum [J
 Cooling Energy,hourly; |- HVAC Sun [3]
o Heating Rate,hourly; |- HVAC Average (W]
e Cooling Rate,hourly; |- MVAC Average m
r Iteration Count,hourly; |- WAC Sum
Iteration Count,hourly; I- HVAC Sum l)
ALr Total Weat Loss Energy,hourly; |- wK sun [3]
vnuaug,wﬁz Spscen Toral
Loads. sible Heati vosrly; 1- WAC Sum (3]
Latent Heating Energy,hourly; I- W-K Su'l (&)
Total Weating Energy,hourly; | Sum [1]
Sensible Cooling Energy,hourly; : NVA( som [3]
Latent Cooling Energy,hourly; |- WVAC Sum [7]
Total Cooling Energyphourly; 1- HVAC Sum (3]
Sensible Heating Energy,hdUrly; |- WVAC Sum [1]
Latent Meating Energy,hourly; |- WVAC Sum (3]
Total Mesting Energy, hourly; |- WVAC Sum (3]
Sensible Cooling Energy,hourly; I- MVAC Sum [3]
Zone Latent Cooling Energy,hourly; |- WVAC Sum (3]
Total Cooling Energy, hourly; 1= HVAC Sum [3)
Sensible Heating Energy,hourly; |- WAC Sum [7]
Latent Heating Enargy,hourly; |- WVAC Sun [7)
Total Heating Energy,hourly; |- WVAC Sum (3]
sensivle Cooling Enerey,ourly; - WAC Sum (2]
Latent Cooling Energy,hourl; AC Sum [3]
Total Cooling Energy,hourly; l~ wx su- ()

t Energy P - Notepad

e

mun., ,muuynwmmmm.wxy.: Hac Average (W

Tutorial EnergyPlus - Define Output Variables

https://youtu.be/FhcLGJsvtt4
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Plot the results

v Z Home X | 8 dsplayen x +

- 8 x
« C @ locahosti ents 2 1ENCH energyplus_outputsipynb * O 200
Z Jupyter display_energyplus_outputs Lt Checkpeine 18 minutes sg0 a
Fle E6t View R Kemel Settngs Hep Trusted
B+ X0 O » s C » Code - Jupytertab (3 Python 3 (pyker O
. 3 Ateritems is deprecated and will be resoved in a future version. »

Use .items inste
For 4,rou in sind

iteritens()

Indoor._Temperature = pd, Series(index = Sinulationdets. index, data = SimilationDats| ‘THERMAL ZONE 1:Zone Mesn Air Temperatuce (C](TimeStep)])
soor_Tenperature.plot()

Feb Mar Apr May jn NI Aug Sep Ot Nov Dec jan
2014

[ 3¢ Zane_3_Heating Loas = pd. - index, data = {'THERAAL ZONE 3 IDEAL AOADS AZR SYSTEM:Zonw Tdeal Loads Zone Total e
Zane_31_Cooling_Load = pd . Sndex, data » |THERMAL Z0ME 3 IDEAL LOMDS AIR SYSTEM:Zone Ideal Loads Zone Tatal Co
e, 1t subplets (2)

Zone_3_Heating Load.plot (ax=axas(8))
Tone_3_Cooling_Load.plot(ax=axes(1])
. »

ta il

Tutorial EnergyPlus - Plot Outputs of EnergyPlus Simulations using Jupyter

https://youtu.be/SAzmLr638Qc
Carnegie
Mellon

Univers




12

How do we co-simulate the building energy model
with an HVAC control system?
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Co-simulation with EnergyPlus using Python
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Co-simulation with HVAC control system

Tutorial EnergyPlus - Install Python EnergyPlus Plugin and Co simulate HVAC control system

https://youtu.be/si4sYe9Gktk
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