DAYLIGHTING MODULE—ENERGYPLUS EXERCISE INSTRUCTIONS

Exercise Introduction and Objectives

The exercise provides a base file for a single-storied building, measuring 65’ x 15'. The building
is modeled with one zone.

The objective of this exercise is to study the effect of daylighting on a building’s energy use.

This exercise aims to compare the performance and energy usage of different glazing alternatives
and shading strategies. The same sets of simulations are run for Chicago, IL, and Phoenix, AZ, to
study the impact of daylighting in different climates.

Note:

These exercise instructions and associated input files have been written to conform with EnergyPlus v5.0.0 format.
Use of these instructions and input files with later versions of EnergyPlus may require changes or updates to input
objects and location of data sets and weather files.

Exercise Procedure

In the base file, the space is modeled as an office building with a window on the South wall
(shorter side—15’), clear glass 3mm thick as glazing material and no lighting controls.

A variety of simulations are generated by making the following changes to controls, glazing
material or shading strategies:

Base file with clear glass for location of Chicago

Addition of automatic lighting controls to Simulation 1 and all further simulations
Addition of shading strategy of high reflectivity blinds on 50% of the window area
Change of glazing material to Low-E glass (no blinds)

Incorporating light shelf into design on South wall

The building orientation is changed and simulations run so that the light shelf effect can
be studied on different directions (South, North and East).
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An illuminance level of 500 lux is set as the desired level at a setpoint located centrally in the
zone. A 3-stepped lighting control system is chosen for all simulations. Incorporating a lighting
control system also allows us to generate illuminance level maps at a grid of maximum 10 x 10
points in the zone. Two points are chosen at desktop height of 0.8m to generate illuminance
maps, one 2m from the window and the other 2m from the rear wall. The same sets of
simulations are repeated for Phoenix, AZ, importing the weather data from the EnergyPlus
datasets.
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Note: About IDF Editor

Users who want a simple way of creating or editing EnergyPlus input data files (IDF) can use the IDF Editor. Any
EnergyPlus object may be viewed and edited using a spreadsheet-like grid. For inputs with several options, a list is
provided. The IDF Editor outputs an EnergyPlus input file with proper syntax and comments to help the user
understand the input values. In addition, the IDF Editor converts standard inch-pound units into SI units compatible
with EnergyPlus. The IDF Editor does not check inputs for validity, although some numeric fields are highlighted if
out of range. For the purposes of this exercise, the IDF editor is a useful input interface.

Output Data

Before proceeding to the simulations, we need to set the idf base file for the desired output data
and format. This will help make the idf file ready for output right after entering daylighting data
so the process does not have to be repeated for every calculation model.

The following objects allow standard reports to be defined and utilized in EnergyPlus:

e OQOutput: Table: Time Bins

e  Output: Table: Monthly

e Output: Table: Summary Reports
e Output Control: Table: Style

No Output: Meter or Output: Variable objects need to be specified to use the standard reports.
The StandardReports.idf file in the DataSets directory of EnergyPlus offers a set of example
reports.

This exercise is limited to creating basic summary reports in html format.
Instructions

1. Start IDF Editor > File > Open > 0.Daylighting BaseFile.idf
2. Select Class List > Output Reporting > Output: Table: Summary Reports > New Object
Enter the following data:

Report 1 Name AnnualBuildingUtilityPerformanceSummary

Report 2 Name DaylightingReportMonthly

Report 3 Name InputVerificationandResultsSummary
Report 4 Name ClimateSummary

Report 5 Name EquipmentSummary

Report 6 Name EnvelopeSummary

Report 7 Name LightingSummary

These are basic reports that allow for a quick analysis of the building’s performance.
More detailed reports can be selected from the pull-down menu.

3. Select > Class List > Output Reporting > Output: Meter > New Object
Enter the following data:
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Name Reporting Frequency
InteriorLights:Electricity:Zone:ZN 1 FLR 1 SEC 1 Runperiod
InteriorEquipment:Electricity:Zone:ZN 1 FLR 1 SEC 1 Runperiod
Electricity:Zone:ZN 1 FLR 1 SEC 1 Runperiod

4. Select > Class List > Output Reporting > Output: Meter > Output: Meter File Only >
New Object
Enter the following data:

Name Reporting Frequency
InteriorLights:Electricity:Zone:ZN 1 FLR 1 SEC 1 Hourly
InteriorEquipment:Electricity:Zone:ZN 1 FLR 1 SEC 1 Hourly
Electricity:Zone:ZN 1 FLR 1 SEC 1 Hourly

5. Select > Class List > Output Reporting > Output Control : Table Style > New Object
Enter the following data:

Column Separator HTML

Other default styles include comma (which works well for importing data into
spreadsheet programs such as Excel), tab (for word processing programs), fixed, etc.

6. Save Changes to Base File.

The idf base file is now ready for daylighting data inputs.
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SIMULATIONS FOR LOCATION: CHICAGO

Simulation 1: Base File with Clear Glass
This simulation has the assigned glazing of clear glass to the base file without any lighting

controls.

Instructions

1. Start > IDF Editor > File > Open > 0.Daylighting BaseFile.idf

2. Save as > 1.Daylighting BaseFile Chicago.idf in the destination folder

3. Start > EP-Launch > Input file > Browse > Select 1.Daylighting BaseFile Chicago.idf
from its destination folder.

4. Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA IL Chicago-
OHare.Intl.AP.725300 TMY3.epw

5. Simulate

= EnergyPlus Process !Eu

T Izing HUAC [=]
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Uarming up
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Starting Simulation at B1/B1 for Chicago Ohare Intl Ap IL USA TMY3 WMOR-725380
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Program Version:EnergyPlus 5.0.0.031, 5/19/2010 3:46 PM

Tabular Output Report in Format: HTML

Building: Office Building - Daylighting study

Environment: Chicago Ohare Intl Ap IL USA TMY3 WMO#=725300

Simulation Timestamp: 2010-05-19 15:46:28

Report: AnnualBuildingUtilityPerformanceSummary
For: Entire Facility
Timestamp: 2010-05-19 15:46:28

Values gathered over 8760.00 hours

Site and Source Energy

Total Energy [GJ] | Energy Per Total Building Area [MJI/m2] | Energy Per Conditioned Building Area [MJ/m2]

Total Site Energy 44.45 491.04 491.04
Net Site Energy 44.45 491.04 491.04
Total Source Energy 99.89 1103.36 1103.36
Net Source Energy 99.89 1103.36 1103.36

Sample Image of HTML Output

The meter.csv file generated gives us hourly meter readings for lighting, equipment and overall
electricity energy use for the entire run period.

This similar data is further evolved into graphs to better understand and analyze the different
glazing alternatives.
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Simulation 2: Clear Glass with Lighting Controls
This simulation has the assigned glazing of clear glass to the base file with new lighting controls.

Instructions

1. Start > IDF Editor > File > Open > 1.Daylighting BaseFile Chicago.idf

2. Save as > 2.Daylighting_ClearGlass Chicago.idf in the destination folder.

3. Select > Class List > Daylighting > Daylighting: Controls > New Object
Enter the following data:

Field Obj 1

Zone Name ZN 1 FLR 1 SEC 1
Total Daylighting Reference Points 1

X-Coordinate of First Reference Point 2.285

Y-Coordinate of First Reference Point 9.906

Z-Coordinate of First Reference Point 0.8

Fraction of Zone Controlled by First Reference Point 1

[luminance Setpoint at First Reference Point 500

Lighting Control Type 2

Glare Calculation Azimuth Angle of View Direction Clockwise | 180

from Zone y-Axis

Maximum Allowable Discomfort Glare Index 20
Minimum Input Power Fraction for Continuous Dimming 0.3
Control

Minimum Light Output Fraction for Continuous Dimming 0.2
Control

Number of Stepped Control Steps 3
Probability Lighting will be Reset When Needed in Manual 1
Stepped Control

p. 6 of 28



€ File Edit view ‘Window Help

vei

D |e2|&| Newobi | Dupobi | DelObi | copyoni | |

Clazs List Comments from |DF
------ G asE quipment S
------ Haolw/aterE quipment B
------ SteamE quipment
------ OtherE quiprnent
------ Zonel aseboard Outdoor TemperatureControlled =
Draplighting: :Controls i
Daylighting:DELighl:FleferancePoint Ex.plar?atlon Sifetiio ] — -
...... Daylighting: DE Light: ComplexFenestration Dimring of overhead electric lighting is determine
...... DaylightingDevice: T ubular interior daylight iluminance caloulated at ane or b
...... DaylightingDevice:5helf reference paints are given in coordinates specifie
...... DaylightingDevice: Lightwel | |Daylighting Reference Point CoordinateSystem fi
Glare from daplighting is also caloulated.
Field Units 0bjl I
Zone Mame ZM_1_FLR_1_5SEC_1
Total Daylighting Reference Paints 1
#-Coordinate of First Reference Paint m 2.285
“-Coordinate of First Reference Paint m 9.908
Z-Coordinate of First Reference Paint m 0.8
#-Coordinate of Second Reference Point m
*-Coordinate of Second Reference Point m
Z-Coordinate of Second Reference Point m
Fraction of Zone Contolled by First Reference Paint 1
Fraction of Zone Contolled by Second Reference Paint
llluminance Setpoint at First Reference Paint I 500
llluminance Setpoint at Second Reference Paint I
Lighting Control Type 2
Glare Calculation Azimuth Angle of Yiew Direction Clockwize from Zone w4 deg 180
Mawimum Allowable Discomfort Glare Indes 20
tinimum [nput Power Fraction for Continuaus Dimming Control 03
tinimur Light Output Fraction for Continuaus Dimming Control 0z
Mumber of Stepped Contral Steps 3
Prabability Lighting will be Rezet When Needed in Manual Stepped Contiol 1

Note: This step helps us set a point in the middle of the zone as reference for measuring
illuminance values, the setpoint for which is 500 lux.

The lighting control selected is a 3-stepped system (Type 2:Refer to EnergyPlus Documentation
for types) and default minimum fractions are chosen.

4. Select > Class List > Daylighting > Output: I[lluminance Map > New Object
Enter the following data:

Field Obj 1

Name Daylighting [lluminance Map
Zone Name ZN 1 FLR 1 SEC 1

Z Height 0.8

X Minimum Coordinate 2.285

X Maximum Coordinate 2.285

Number of X Grid Points 1

Y Minimum Coordinate 2.285

Y Maximum Coordinate 2.285

Number of Y Grid Points 1
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[ ||| NewoObi | DupObi | DelObi | Copyob | |

Clags List Comments fro

[0001] Dravlighting: Cantrols B
[-=-=] Drawlighting: DELight; Controls E
[----] Draylighting: DE Light: R eferencePaoint

[-+=-] Duaylighting: DE Light: ComplexFenestration

[-+==] DayhghtingDevice: Tubular i
[--=] DraylightingDevice: Shelf

------ D aplightingDesvice: Lightw/el

Zohe Airflow E—:-:planatinn §

........................... reference pa

[0001] Zonelnfiltration; DesignFlowR ate giver] _i” coor

[---] Zonelnfitration:E ffectivel eakagedrea specified in t

[--] Zanelnfiltration:FlowCaefficient » | |GlabalGeom:
object

Field Uritz

Mame Daylighting lluminance Map

Zone Mame ZM_1_FLR_1_5EC_1

Z height m 0.8

= Minimurn Coordinate m 2.280

# Maximum Coordinate m 2.285

MHurber of ¥ Grid Paints 1

1 Minimurn Coordinate m 2

" Maximum Coordinate m 17.812

Murmber of % Gnd Paints

This step allows us to generate an illuminance map for a grid with maximum 10 points on
an axis. Here we are creating a map of just 2 points, one 2m from the window and the
other 2m from the back wall, both centrally located on the middle longitudinal axis of the
zone.

5. Select > Class List > Daylighting > Output Control: I[lluminance Map: Style > New
Object
Enter the following data:

Column Separator Comma

6. Save input file.

7. Start > EP-Launch > Input file > Browse > Select 2.Daylighting ClearGlass Chicago.idf
from its destination folder.

8. Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA_IL_Chicago-
OHare.Intl.AP.725300 TMY3.epw

9. Simulate

The generated map.csv file gives an illuminance map for the entire run period. This data can be
further used to generate daylight factor maps.
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Simulation 3: Blinds with Lighting Controls
This simulation has the assigned shading strategy of high reflectivity blinds to the base file.

Instructions

1. Start > IDF Editor > File > Open > 2.Daylighting ClearGlass Chicago.idf

2. Save as > 3.Daylighting_Blinds Chicago.idf in the destination folder.

3. Select > Class List > Surface Construction Elements > Window Material: Gas > New
Object
Enter the following data:

Field Obj 1 Obj 2

Name AIR GAP 20mm AIR GAP 40mm
Gas Type Air Air

Thickness 0.02 0.004

Note: Custom Gas materials can also be imported from Dataset: WindowGasMaterials.idf

4. Import Blind material from dataset
File > Open Dataset > WindowBlindMaterials.idf > Copy “BLIND WITH HIGH
REFLECTIVITY SLATS” and paste into the simulation file.

& File Edit View Window Help

01)e| G| Mewobi | Dupbi | DelObi | Copybi | |

Class List Comments from IDF

[--] WindowM aterial GlazingG roup: Thermochranic
[-+] WindowM aterial:Glazing:R efractionE stinctiontethad
[0002] ‘windowhd aterial Gaz —
[-+] WindowM aterial: G ashixture
------ “windowM aterial: Shade
j] at Blind .
“windowh aterial: Screen Explanation of Keyward
aterialProperty:MoisturePenetiationD epth: S ettings window blind thermal properties
[+] MateiialProperty:PhaseChange
[-—] MaterialPropertyariableT hermalConductivity 1D &1
[-] MaterialProperty:HeaténdMaisture T ranster. Settings Erter a alphanumeric value
[ MaterialProperty:HeatindM oisture T ransfer: Sorptionl satherm | This field iz required.
Field Unitz:  Obj1
Narme
Slat Orientatian Haorizontal
Slat Width m 0.025
Slat Separation m 001875
Slat Thickness m 0.0
Slat Angle deg 45
Slat Conductivity WWAmb 0.9
Slat Beam Solar Trarsmittance 0
Front Side lat Beam Solar Reflectance k]
Back Side Slat Beam Solar Reflectance 08
Slat Ditfuge Solar Transmittance 0
Front Side Slat Diffuse Solar Reflectance 04
Back Side 5lat Diffuse Solar Reflzctance 08
Slat Beam Yisible Transmittance 1}
Front Side Slat Beam Visible Reflectance 04
Back Side Slat Beam Visible Reflectance 04
Slat Diffuse Visible Transmittance 1}
Front Side Slat Diffuse Visible Reflectance 04
Back Side Slat Diffuge Visible Reflectance 04
Slat Infrared Hemispherical Transmittance 1]
Front Side Slat Infrared Hemispherical Emissivity 03
Back Side Slat Infrared Hemispherical Emissivity 039
Blind to Glass Distance m 0.05
Blind Top Opening Multiplier 05
Blind Bottom Opening Multiplier 05
Blind Left Side Opening Multiplier 05
Blind Right Side Opening Multiplier 05
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Create new Window Constructions with imported Blinds data and Air Gap
Select > Class List > Surface Construction Elements > Construction > New Object.

Enter the following data:

Field Obj 6 Ob; 7

Name double pane window double pane with blinds

Outside Layer CLEAR 3MM CLEAR 3MM

Layer 2 AIR GAP 40mm AIR GAP 20mm

Layer 3 CLEAR 3MM BLIND WITH HIGH
REFLECTIVITY SLATS

Layer 4 - AIR GAP 20mm

Layer 5 - CLEAR 3MM

'€ File Edit Yiew ‘Window Help

veni

0 || &| Newobi | Dupobi | Delobi | Copyob

Class List

Camments from |DF

------ I aterialProperty Heatandr oisture T ransfer: Sorptionl sotherm
------ I aterialProperty: Heatbndi oisture T ransfer: Suction
------ MatenalProperty:Heatindt oistureT ransfer: R edistribution
------ M aterialProperty Heatdndi oisture T ransfer: Diffuzion

aterialProperty:Heaténdt oisture T ransfer: ThermalConducti
14 ateri perty: GlazingS pactralD ata

ion

or; ClactorUndergrounda all
------ Construction: FfactorG raundFloor
------ Construction: ntemals ource
------ ConstructionwindowD ataFile

Themal Zones and Surfaces
0001] GlobalGeometryRules
------ ] GeometryTransform
0001] Zone

------ ] Zonelist

L

<

Explanation of Kewword

Start with outzide laver an|
Up ta 10 lapers tatal, S for
Enter the material name fg

10 A1
Enter a alphanumeric val
This field iz required.

Field Units | Objg Obj7

MHame
Outzide Layer
Layer 2
Layer 3
Layer 4
Layer &
Layer &
Layer 7
Layer &
Layer 9
Layer 10

double_pane_window
CLEAR MM

AR GAP 40mm
CLEAR 3hdbd

6. Select Class List > Thermal Zones and Surfaces > Fenestration Surface: Detailed >

Change Construction name of all 4 windows to the newly created

“double _pane window” from the pull-down menu.
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10.

11.

Select Class List > Thermal Zones and Surfaces > Window Property: Shading Control >
New Object

Enter the following data:

Field Obj 1

Name Double Pane Between Glass Blind

Shading Type Between Glass Blind

Construction with Shading Name double_pane with blinds

Shading Control type AlwaysOn

Shading Control Is Scheduled No

Glare Control is Active No

Type of Slat Angle Control for Blinds FixedSlatAngle

The file is now ready for simulation. Save input file before simulation.

Start > EP-Launch > Input file > Browse > Select 3.Daylighting Blinds Chicago.idf
from its destination folder.

Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA IL_Chicago-
OHare.Intl.AP.725300 TMY3.epw

Simulate

p.- 11 of 28



Simulation 4: Low-E Glass with Lighting Controls
This simulation shows how to change the glass material from the base file.

Instructions

1. Start > IDF Editor > File > Open > 2.Daylighting ClearGlass_Chicago.idf

2. Save as > 4.Daylighting LoEGlass_Chicago.idf in the destination folder.

3. File > Open Dataset > WindowGlassMaterials.idf > Copy “LoE SPEC SEL CLEAR
3MM” into current idf file.

€ File Edit Yiew ‘Window Help

e

0 || @] Mewobi | DupObi | DelObi | Copyobi| |

Clazs List Caomments from IDF

[---] Shading:Site o
[+] ShadingBuiding 1
[-+--] Shading:Site:Detailed

[-=--] Shading:Building: Detailed

[---] Shading:0verhang 1
[-----] Shading:0verhang: Projection

[-=-] Shading:Fin

[-=--] Shading:Fin: Projection

[--] Shading:Zone: Detailed

[-+--] ShadingProperty: Reflectance E zplanation of Keyword

Advanced Suface Concepts Glass matenial properties for
___________________________ Transmittance/Reflectance

[-+--] SurfaceControl:Movablelnaulation

[---] SurfaceProperty: OtherSideCoefficients D: A1 .
[--] SurfaceProperty: OtherSideConditionstadel En_ter a alphanumenc value
[-+-=] SurfaceProperty: CorvectionCoefficients Thiz field is required.

[-=-] SurfaceProperty: ConvectionCoefficients MultipleS urface w

Figld Units ]| Obij2
M arne CLEAR 3kdkd
Optical Data Type Spectraltyverage
Window Glass Spectral De

Thickress m 0.003

Solar Transmittance at Mar 0.837

Frant Side Solar Reflactar 0.075

Back Side Solar Reflectan 0.075

Wizible Transmittance at Me 0.838

Frant Side Yisible Reflecta 0.0a1

Back Side Visible Reflecta 0.0a1

Infrared Transmittance at b 1]

Frart Side Infrared Hemisp 084

Back Side Infrared Hemizp g4
Conductivity WK 03

Dirt Correction Factor for 5
Solar Diffusing

4. Select Class List > Surface Construction Elements > Construction > South wall window
> Change glass material to “LoE SPEC SEL CLEAR 3MM”

5. Save input file.

6. Start > EP-Launch > Input file > Browse > Select 4.Daylighting LoEGlass_Chicago.idf
from its destination folder.

7. Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA_IL Chicago-
OHare.Intl.AP.725300 TMY3.epw

8. Simulate
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Simulation 5: Light Shelf on South wall (Low-E Glass) with Lighting Controls
This simulation shows how to model light shelves.

Instructions

1.
2.
3.

Start > IDF Editor > File > Open > 4.Daylighting LoEGlass_Chicago.idf
Save as > 5.Daylighting_LightShelf Southwall Chicago.idf in the destination folder.
File > Open Dataset > ASHRAE 2005 HOF Materials.idf > Copy “C12-2 IN HW

CONCRETE — PAINTED WHITE” into current idf file.

Select Class List > Surface Construction Elements > Construction > New Obj

Enter the following data:

Field Obj 9
Name SHELF
Outside Layer C12-2 IN HW CONCRETE - PAINTED

WHITE

Select Class List > Thermal Zones and Surfaces > Building Surface: Detailed > New Obj

Enter the following data:

Field Ob; 7
Name Inside Shelf
Surface Type WALL
Construction Name SHELF

Zone Name ZN 1 FLR 1 SEC 1
Outside Boundary Condition Surface
Outside Boundary Condition Object Inside Shelf
Sun Exposure NoSun
Wind Exposure NoWind
View Factor to Ground 0

Number of vertices 4

Vertex 1 X-coordinate 0.05

Vertex 1 Y-coordinate 0

Vertex 1 Z-coordinate 2.13

Vertex 2 X-coordinate 0.05

Vertex 2 Y-coordinate 1

Vertex 2 Z-coordinate 2.13

Vertex 3 X-coordinate 4.52
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Vertex 3 Y-coordinate 1
Vertex 3 Z-coordinate 2.13
Vertex 4 X-coordinate 4.52
Vertex 4 Y-coordinate 0
Vertex 4 Z-coordinate 2.13
(& File Edt Wiew Window Help

O)|c2| | Mewobi | Dupobi | Delbi | Copyobi | Face o

Class List Comment:

[0001] GlobalGeometivRules
[---] GeometyT ransfom
[0001] Zone

[---] Zonelist E

1>

[---] Floor:Detailed

[----] “wall-E steriar 2
[—] WalAdisbatic Explanati
[---] *all:Underground

[---] W allInterzone I &1
[-] Roof Entera a
[-] Ceiing:Adiabatic o | |This field
Field Units

Mame

Surface Type
Construction Mame
Zone Mame

Outzide Boundary Condition
Outzide Boundary Condition Object
Sun Exposure

Wind Exposure

View Factor bo Ground
MNumber of Yertices
WVertes 1 X-coordinate
Wertex 1 -coordinate
WVerten 1 Z-coordinate
Vertex 2 X-coordinate
Wertew 2 v-coaordinate
WVertew 2 Z-coardinate
Vertex 3 X-coordinate
WVertew 3 -coordinate
WVertew 3 Z-coordinate
Wertex 4 X-coordinate
Wertex 4 v-coordinate
WVerten 4 Z-coaordinate
Wertew 5 X-coordinate

ety B Y- ronrdinate

B 2222222232\ 3=2:82|:=

6. Select Class List > Thermal Zones and Surfaces > Fenestration Surface: Detailed >
Delete Obj.1 and Obj.2
We need to create new fenestration surfaces: Lower Window and Upper Window
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Select Class List > Thermal Zones and Surfaces > Fenestration Surface: Detailed > New

Obj
Enter the following data:

Field Obj 1 Obj 2

Name lower window upper window
Surface Type Window Window
Construction Name South_wall window South wall window

Building Surface Name

ZN 1 FLR 1 SEC 1 Wall 2

ZN 1 FLR 1 SEC 1 Wall 2

View Factor to Ground Autocalculate 0
Multiplier 1 1
Number of vertices 4 4
Vertex 1 X-coordinate 0.05 0.05
Vertex 1 Y-coordinate 0 0
Vertex 1 Z-coordinate 2.13 2.5968
Vertex 2 X-coordinate 0.05 0.05
Vertex 2 Y-coordinate 0 0
Vertex 2 Z-coordinate 1.1 2.13
Vertex 3 X-coordinate 4.52 4.52
Vertex 3 Y-coordinate 0 0
Vertex 3 Z-coordinate 1.1 2.13
Vertex 4 X-coordinate 4.52 4.52
Vertex 4 Y-coordinate 0 0
Vertex 4 Z-coordinate 2.13 2.5968
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€ File  Edit

Wiew  Window Help

01| | Wewobi | DupObi |

Del Obj | Copy Obi | |

Clazz List

Comments fram IDF

[-----] Ceiling:Interzone
[----] FloorGroundContact
[--] FloorAdiabatic

- Floor:Interzone

[---] “Window:Interzone

[--] Doorlnterzone

[---] GlazedDoorInterzone

[----] WindowProperty: ShadingControl
[----] “windowProperty: FramedndDivider

(>

Explanation af Kewaward

IJzed for windows, doors, glass doors, t

I Ad
Enter a alphanurmeric value

(%

Field

M ame

Surface Type
Construction Mame
Building Surface Mame
Qutzide Boundary Condition Object
Wiew Factor to Ground
Shading Cantral Mame
Frame and Divider Mame
Multiplier

Humber of VYertices

itz

Wertex 1 X-coordinate
Wertex 1 v-coordinate
Wertex 1 Z-coordinate
Wertex 2 X-coordinate
Wertex 2 v-coordinate
Wertex 2 Z-coordinate
Wertex 3 X-coordinate
Wertex 3 -coordinate
Wertex 3 Z-coordinate
Wertex 4 X-coordinate
Wertex 4 Y-coordinate
Wertex 4 Z-coordinate

2(FI212(212(12(2(2(2|2|2

Okt

[ower window

Windon

Soutb_wal_window
ZM_1_FLR_1_SEC_1_'wall_2

autocalculate

0.05

1.1
0.05

213
452

213
452

1.1

Qb2

LppeEr window

Windon

Soutb_wall_window
£M_1_FLR_1_SEC_1_'wal_2

autocalculate

0.05

25968
0.05

213
452

213
452

25368

Select Class List > Thermal Zones and Surfaces > Shading: Zone: Detailed > New Obj

Enter the following data:

Field Obj 1

Name Outside Shelf

Base Surface Name ZN 1 FLR 1 SEC 1 Wall 2
Number of vertices 4

Vertex 1 X-coordinate 0.05

Vertex 1 Y-coordinate 0
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Vertex 1 Z-coordinate 2.13
Vertex 2 X-coordinate 0.05
Vertex 2 Y-coordinate -1

Vertex 2 Z-coordinate 2.13
Vertex 3 X-coordinate 4.52
Vertex 3 Y-coordinate -1

Vertex 3 Z-coordinate 2.13
Vertex 4 X-coordinate 4.52
Vertex 4 Y-coordinate 0

Vertex 4 Z-coordinate 2.13

€ File Edit View ‘Window Help

0 |2| & wewobi | Dupbi | DelObi | CopyObi

Clazs List Comments from IDF

[-+=] WwindowProperty: Stomwindow
[O001] Internalid ass

[----] Shading:Site

[---] Shading:Building

[-=-] Shading: Site;D etailed

>

Explanation of Kewword

ugzed For fing, overhangs, elements t
but are hot part of the heat transfer ¢

I0: A1
Enter a alphanumeric value

Field Uitz
Marne

Base Surface Mame

Transmittance Schedule Mame

Murnber of Vertices 4

Shelf
LR_1_SEC_1_wal_2

Werten 1 ¥-coordinate m 005
Yerten 1 -coordinate m 1]
Yerten 1 Z-coordinate m 213
Werten 2 ¥-coordinate m 005
Yerten 2 -coordinate m -1
Yerten 2 Z-coordinate m 213
Werten 3 ¥-coordinate m 452
Yerten 3 -coordinate m -1
Yerten 3 Z-coordinate m 213
Yerten 4 ¥-coordinate m 452
Yerten 4 -coordinate m 1]
Yerten 4 Z-coordinate m 213
Yerten B ¥-coordinate m

Yerten B -coordinate m

Yerten B Z-coordinate m

Werten B ¥-coordinate m

Yerten B -coordinate m

Yerten B Z-coordinate m

9. Save input file.

10. Start > EP-Launch > Input file > Browse > Select
5.Daylighting LightShelf Southwall Chicago.idf from its destination folder.

11. Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA IL Chicago-
OHare.Intl.AP.725300 TMY3.epw

12. Simulate
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Simulation 6: Light Shelf on North wall (Low-E Glass) with Lighting Controls
This simulation shows how to change orientation of light shelves.

Instructions

1. Start > IDF Editor > File > Open > 5.Daylighting LightShelf Southwall Chicago.idf

2. Save as > 6.Daylighting_LightShelf Northwall Chicago.idf in the destination folder.

3. Select > Class List > Simulation Parameters > Building > Change North Axis to “180”
deg.

4. Save input file.

5. Start > EP-Launch > Input file > Browse > Select
6.Daylighting LightShelf Northwall Chicago.idf from its destination folder.

6. Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA_IL_Chicago-
OHare.Intl.AP.725300 TMY3.epw

7. Simulate

Simulation 7: Light Shelf on East wall (Low E-Glass) with Lighting Controls
Instructions

1. Start > IDF Editor > File > Open > 5.Daylighting LightShelf Southwall Chicago.idf

2. Save as > 7.Daylighting_LightShelf Eastwall Chicago.idf in the destination folder.

3. Select > Class List > Simulation Parameters > Building > Change North Axis to
“-90” deg.

4. Save input file.

5. Start > EP-Launch > Input file > Browse > Select
7.Daylighting LightShelf Eastwall Chicago.idf from its destination folder.

6. Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA_IL Chicago-
OHare.Intl.AP.725300 TMY3.epw

7. Simulate
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SIMULATIONS FOR LOCATION: PHOENIX
Simulations 8-14: Same as above with change of location

Weather data for more than 2,100 locations are now available in EnergyPlus weather format —
1,042 locations in the United States, 71 locations in Canada and more than 1,000 locations in 100

other countries. The weather data are arranged by World Meteorological Organization region and
country.

Instructions

1. Download weather data for Phoenix from the EnergyPlus website (zip file from the
following link)
http://apps|.eere.energy.gov/buildings/energyplus/cfm/weather data3.cfm/region=4 nort
h_and_central america_wmo_region_4/country=1_usa/cname=USA#AZ

2. Extract data from zip file and save .epw file in EnergyPlusV5-0-0 folder in Program
Files.

3. Replace Location and Design Day data from the .ddy file into the idf’s.
Select > Class List > Location and Climate > Site: Location

& File Edit Wiew Window Help

0 || E| Wewobi | Dupobi | Delobi | copyobi | |
Class List Comments from IDF
A
Compliance Objects =
00o7] - on
[0003] SizingPeriod:DesignD ay
[----] SizingPeriod*eatherFileD ays Ewplanation of K 4
[----] SizingPeriodeatherFileConditionT ype e A A S
[0001] RunPeriod
[0010] RunPeniadCantral:Speciall aps 1D: A1 .
[0001] RurPeriodContiokD avliohtSaving Time Enter & alpharumeric value
[---] “WeatherProperty: SkpT emperature Thiz field is required.
[--==] SitelWeatherStation
[----] Site:Height ariation
[0001] Site:GroundT emperature: BuildingS urface b
Field Units Okl
M arne -Sky Harbar [ntl AP AZ 1SA Design_Conditions
Latitude deg 3345
Longitude deg -111.98
Time Zone hir 7
Elevation m 337

Select > Class List > Location and Climate > Sizing Period: Design Day
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http://apps1.eere.energy.gov/buildings/energyplus/cfm/weather_data3.cfm/region=4_north_and_central_america_wmo_region_4/country=1_usa/cname=USA%23AZ
http://apps1.eere.energy.gov/buildings/energyplus/cfm/weather_data3.cfm/region=4_north_and_central_america_wmo_region_4/country=1_usa/cname=USA%23AZ

B File Edit Wiew window Help

01 |c®|| Newobi | DupObi | Delobi | Copy b

Faste Obj

Class List

Comments from IDF

Compliance Objects

[.

-] Compliance:Building

[----] SizingPeriod\WeatherFileDays

[--] SizingPeriod\WeatherFileConditionT ype
[0001] RunPeriod

[0010] RunPeriodContral:Speciall aps

[0001] RunPeriodControl:D aylightS avingTime
------ ] WeatherProperty: SkyT emperature

[---] Site\weatherStation

[---] Site:Height/ ariation

[0001] Site: GroundT emperature:BuildingS urface

218

|€

Explanation of Kewwaord

1D: &1
Enter a alphanumeric value
Thiz field iz required.

Field Units

Mame

b aximurn Dry-Bulb Temperature C

Draily Temperature B ange deltal

Humidity Indicating Conditions at M azimum Dry-Bulb

Barometric Pressure Fa

Wwind Speed mds

‘wind Direction deg

Sky Clearness

Rain Indicator

Snhow [ndicator

[ray of Month

Month

[rap Type

Draplight Saving Time Indicator

Humidity Indicating Type

Fielative Humidity Day Schedule Mame

Diy-Bulb Temperature Range Modifier Type

Diy-Bulb Temperature Fange Modifier Schedule Mame

Solar Model Indicatar

Beam Solar Day Schedule Mame

Diffuge Solar Day Schedule Mame

Obil

29

a

29
97342

2

120

a

a

a

21

12
WinterD ezignD ay
a
wet-Bulb

Ohj2 | Obj3
FPhoenis-Sky Harbor Phoenis-Sky Harbor
434 36
12.3 12.3
211 245
97342 97342
41 41
270 270

1 1

a a

a a

21 21

7 7

SummerDesignD ay
a
‘whet-Bulb

SummerD esignD ay
a
wet-Bulb

4. Repeat the same process for all simulations done above using the new weather file:

Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA AZ Phoenix-
Sky.Harbor.Intl. AP.722780 TMY3\USA AZ Phoenix-

Sky.Harbor.Intl. AP.722780 TMY3.epw
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Simulation 15: lHluminance Map — Low-E Glass with Lighting Controls
This simulation is to illustrate how to generate an illuminance map over grid points.

Instructions

1. Start > IDF Editor > File > Open > 4.Daylighting L.oEGlass_Chicago.idf

2. Save as > 15.Daylighting LLoEGlass_Chicago Illuminance Map.idf in the destination
folder.

3. Select > Class List > Daylighting > Output: [lluminance Map > Change to update the
following data
Enter the following data:

Field Obj 1

Name Daylighting [lluminance Map
Zone Name ZN 1 FLR 1 SEC 1

Z Height 0.8

X Minimum Coordinate 0.5

X Maximum Coordinate 4.5

Number of X Grid Points 5

Y Minimum Coordinate 1

Y Maximum Coordinate 19

Number of Y Grid Points 10

Note: Max. Grid Points allowable = 10 x 10 points

4. Save input file.

5. Start > EP-Launch > Input file > Browse > Select
15.Daylighting LoEGlass Chicago Illuminance Map.idf from its destination folder.

6. Weather File > Browse > C:\EnergyPlusV5-0-0\WeatherData\USA_IL Chicago-
OHare.Intl.AP.725300 TMY3.epw

7. Simulate
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RESULTS

1. ENERGY END USE COMPARISON

Energy End Use Comparison [G]] - Chicago, IL

m Base_model

B Clear_glass

¥ Blinds

B [oE_glass

M LightShelf Swall

m LightShelf Nwall

M LightShelf Ewall

Total Heating Cooling Int. Lighting
(Natural Gas)

Energy End Use Comparison [G]] - Phoenix, AZ

B Base_model

B Clear_glass

M Blinds

m LoE glass

B LightShelf Swall

m LightShelf Nwall

i LightShelf FEwall

Total Heating Cooling Int. Lighting
(Natural Gas)
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2. GLARE INDEX COMPARISON

Ref-Pt 1 - Glare Index Comparison- Phoenix, AZ
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3. ILLUMINANCE LEVEL (LUX) COMPARISONS

Ref-Point 1 - 21st June - Chicago, IL
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Ref-Point 1 - 21st Dec - Chicago, IL

4000
3500 —#=— Clear_glass
3000
== Blinds
2500
2000 —i— LoE_glass
1500 ‘
= | ightShelf_Swall
1000
500 === LightShelf_Nwall
0
o o o D O 0 0 0 0D o =@ LightShelf_Ewall
W OO H N oM S N WO M~ ©
~— i ~— — = i — = —

Ref-Point 1 - 21st Dec - Phoenix, AZ

== (lear gass

== Blinds

== | OF _glass

LightShelf Swall

—+— LightShalf_Nwall

O 0O o 9O 0 0 0 oo 8 0 =@ LightShelf_Ewall
Q2 Q2 Q e 2 2 9 2 =
W O O « N Mo i O~ o

— — — i i — — i i

p- 25 of 28



4. ELECTRIC METER READINGS COMPARISON

4500000.0
Chicago, IL
4000000.0 Electric Meter Readings - 21st Dec
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5. ILLUMINANCE MAP AND DAYLIGHT FACTOR MAP

Image showing Illuminance Map Outputs for simulation with Low-E Glass at Chicago
on March 21.

llluminance Map (Lux) 40000-45000
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Image showing Daylight Factor Map for simulation with Low-E Glass at Chicago on

March 21.
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This material is based upon work supported by the U.S. Department of Energy under Award Number DE-FG26-
07NT43330 to the Alliance to Save Energy. All material Copyright 2010 U.S. Department of Energy. All rights
reserved.

This document was prepared as an account of work sponsored by an agency of the United States Government.
Neither the United States Government nor any agency thereof, nor any of their employees, make any warranty,
express or implied, or assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of
any information, apparatus, product, or process disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recommendation, or favoring
by the United States Government or any agency thereof. The views and opinions of authors expressed herein do not
necessarily state or reflect those of the United States Government or any agency thereof.
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