THERMAL MASS MODULE—ENERGYPLUS EXERCISE INSTRUCTIONS

Exercise Introduction and Objectives

The exercise provides a base file for a single-story building, measuring 65’ x 15', typical of a
small office in a strip mall. The building is modeled with one zone.

The objective of this exercise is to study the effect of thermal mass on a building’s operative
temperature and its energy use. The exercise will modify a base file and create three buildings
with nearly identical U-values for walls and roof but with three different thermal masses. The
low thermal mass building has EIFS—steel stud walls with U=0.255 and a roof consisting of
insulation directly over a metal deck with U = 0.235. The medium thermal mass wall has EIFS—
8-inch concrete block walls with U = 0.286 and a 4-inch thick concrete roof slab between the
metal deck and the insulation with U = 0.253. The metal deck is directly exposed to the room.
The high thermal mass wall is a brick cavity wall with 4-inch brick—-8-inch CMU block
construction with U = 0.280 and an 8-inch concrete roof slab with U=0.241 and the metal deck
directly exposed to the room.

Exercise Procedure

Schedules are a usage study, and the values are usually obtained from the architect’s office or
from previous simulations of similar buildings. For this exercise, assume that the same schedules
available in the base file apply to all the models.

Materials and constructions will be added in this exercise. Material and construction data can be
entered directly, but the ASHRAE Handbook has a good selection of common material
properties, and much of the data will be copied from a set of this data that comes with
EnergyPlus. Walls and roofs are constructed so that they have differing thermal mass but similar
U-values, and so they meet the minimum prescriptive requirements of ASHRAE 90.1 energy
code. Variations of the wall and roof construction are generated and saved. Simulations are run
and temperature and energy-usage data are obtained for analysis.

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 we enter construction
data, so the process does not have to be repeated for every calculation model. For this exercise
we want to plot the outdoor temperature, zone operative temperature, and electric power demand
hourly on June 21 and December 21.
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We also want to find the yearly energy use with the different constructions. In this part of the
exercise we will modify:

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

We will use Output: Table to output tables that have the overall energy use of the building and
the U-value of the different wall and roof constructions. We will use the Output: Variable to
output hourly temperature and power-use data.

Note:
(1) The exercise as written generates hourly data for every day of the entire year. The EnergyPlus input file

could be set to do separate runs on just June 21 and December 21, making it easier to find and extract the
desired information, but because of the thermal mass effects we are trying to show, the only way to get
accurate temperature and energy use predictions is to have had the simulation running for several weeks.
Since we want to do an annual simulation to compute total energy use, we have elected to do just a single
annual simulation.

(2) 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.

Instructions

First, we will create the basic reports that allow for a quick analysis of the building’s overall
energy use and computed U-values for the different wall constructions. More detailed reports
can be selected for in depth analysis.

1. Start IDF Editor > File > Open > ThermalMass_base.idf

2. Select Class List > Output Reporting > Output: Table: Summary Reports. Click the New
Obj button to create a new entry and enter the following information by selecting the
values from the pull-down menu available by clicking on a cell.

Figld Uitz | Ol

Fepart 1 Mame AnnualBuildingUtilityPerformanceS umnmany

Repart 2 Mame E nvelopeS urmmmary,

FRepart 3 Mame chone S p

Feport 4 Mame AlSummany chaice |j|
Feoort 5 Mame Al onthly chaice | =

Next, we will select the basic report output style to be HTML so we can view the results with
a web browser. Other default styles include comma (which works well for importing data
into spreadsheet programs such as Microsoft® Excel®), tab (for word processing programs),
fixed, etc.

3. Select > Class List > Output Reporting > Output Control: Table Style. Click the New
Obj button and enter the following information:

p. 2 of 14



Field [ritz Dbl
Colurmn Separataor
Unit Corversion |

Next, we will set the idf file to have EnergyPlus output the outside temp, the operative
temp, and the electric power on an hour-by-hour basis. These data go into a .csv file to
load and view in a spreadsheet.

4. Select Class List > Output Reporting > Output: Variable and create three new objects
with the following data:

Field Unitz | Objl | Obj2 | Obj2

F.ey v alue * * N

" ariable Mame COutdoor D Bulb  Zone Operative Temperature  Total Electric Demand
Reporting Freguency Howrly Hourly Hourly

Schedule Mame

5. Save changes to base file: File > Save
The idf base file is now ready for material and construction inputs.

In this part of the exercise, we will show how to copy material data from the EnergyPlus
data sets and create new materials and constructions.

If the base file is not loaded, load it as in Step 1. Next, we will load in the data set for
copying entries:

6. File > Open DataSet > ASHRAE 2005 HOF Materials.idf

e B . BB

\[File] Edit View Window Help

Mew Ctrl+MN

Open... Ctrl+Q I

Open DataSet F ASHRAE 2005 HOF_Materials.idf
Close Boilers.idf T’\‘?

This procedure will open a second idf file in the IDF Editor. These instructions assume
that the user knows how to switch between open windows in MS Windows applications.

7. Find the entry for FO6 EIFS finish in the Materials: section of the ASHRAE 2005 HOF
Materials.idf class list and click the top of the column to highlight it.
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= =l
Enter a alphanureric value
Thiz field iz required.

Field nits Okjl P | b2
MName [ FOBEIFST inisk® % FO7 2¢
Roughhess Smoat
Thicknessz m 0.025:
Conductivity WA 072
Denzity kg/m3 1356
Specific Heat JAkg-k 240

Thermal Abzorptance

Solar Abzorptance

Yizible Abzorptance

8. Click the Copy Obj button to copy the material to the clipboard.

9. Go to the thermalmass_base.idf window and click the Paste Obj button. The IDF Editor
will automatically move to the Materials Class List and insert the object into the idf file.
Your screen will look something like the image below:

& CA\Users\muehleisen\Documents\consultin ghgardithermal mass\ThermalMass_02-14-

O[] Mewobi | Dupbi | DelObi | Copy Obi || Pasts O

Clazs List Comments from IDF
0001] b ateria -

[O001] M aterial M obd azs

[----] MatenallnfraredTransparent |:|

[O002] B aterialAilGap

[----] Matenal:Roofegetation

[----] "Windowtd atenial:SimpleGlazingSpestem
[O001] “windowkd aterial Glazing

[---] Windowbd atenal: GlazingGroup: Thermochror
[--=-=] “Windowbd aterial: Glazing: A efractionE stinctio
[ Windowbkd aterialGas

Explanation of K d
[----] WindowM aterial: G asMisture KpLananon of heywer

[-=-] “Windovitd aterial: Shade R egular maternialz described with full st of t
[---] “Windowbd atenal:Blind
[-=-] “Windowbd atenial: S creen I A1

[----] MatenalProperty:boisturePenetrationDepth; ™ En_ter_a alphanumeric walue
This field iz required.

Field Inits bl
ET

R oughness Smooth
Thickness i 0.0035
Conductivity W -k 072
Menzite krdm3 1RRR

Repeat this step to copy the following materials from the ASHRAE 2005 HOF
Materials.idf database:

FO08 Metal Surface, F13 Built-Up Roofing, F16 Acoustical Tile, GO1 16mm gypsum, G03
13mm fiberboard, 102 50mm insulation, 104 89mm batt insulation, M01 100mm brick,
MO03 200mm lightweight concrete block, M11 100 mm lightweight concrete, M13 200
mm lightweight concrete, and M15 200mm heavyweight concrete.
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10. Go to the Material: AirGap class list in the ASHRAE 2005 HOF Materials.idf file and
copy the FO4 Wall air space resistance and FO5 Ceiling Air Space resistance to the
Thermalmass_base.idf using the method described in the step above.

11. Open the WindowGlassMaterials.IDF data set and copy the entry Clear 3MM to the
Thermalmass_base.idf

12. Go to Class List > Material and click the New Obj button to create a new entry and add
the information shown below:

b¥Ficd Unitz: | OBj15
M ame Std'Wood
Roughness bt ediumSmooth
Thickness m
Conductivity Wiimb | 012
Denzity kodm3d | 540
Specific Heat JAkg-k. (1210
Thermal Abzorptance nAa
Solar Abzorptance n7
Wizible Abgzorptance n7

13. Go to Class List > Material: NoMass and click the New Obj button to create a new entry
and add the information shown below:

Figld [ ritz Dbl

Mame CPOZ CARFPET PAL
Roughness WeryR ough

Themmal Resiztance | m2-KM | 02165

Thermal &bzorptance 13

Solar Absorptance 07

Yizible Abzorptance

Now we are going to create new 75mm insulation and 100mm insulation entries by
duplicating and modifying the existing 50mm insulation entry

14. Go to the ThermalMass_base.idf window and find the Class List > Material entry of 102
50mm insulation and highlight it by clicking on the Obj header:

OB | O
fiberboa {102 50 lationi 104
Wer
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15. Click the Dup Obj button twice to create two copies of the entry in the same
ThermalMass_base.idf file
16. Edit the new entries by changing the names and thicknesses so the information is the

following:
Field [ ritz Obj14 Ob15 Ob{16
M amne Std Wood 07 75 mm inzulation board 108 100 mm inzulation board
Roughnezs M ediumS mooth b ediumB ough b ediumB ough
Thicknesz m 015 0.075 01
Conductivity -k 01z 0.0z 0.0z
Denzity kadm3 R40 43 43
Specific Heat JAkg-k. 1210 1210 1210
Thermal Abgorotance nAa

Now we can begin creating the constructions from the materials. To do this, we create an
entry and assign element layers working from the outside to the inside.

17. Go to Class List > Construction and click the New Obj button to create a new entry and
add the info shown below by using the pull-down menus that pop up in each entry
location to create a metal deck roof assembly and the EIFS stud wall.

Field Unitz | Okj1 | Obj2 | Ohj3
I ame Metal Deck Roof  EIFS Stud 'Wall Erick
Outzide Layer F13 Built-up roofing | FOB EIFS finish k401

Layer 2 303 13mm fiberboa 102 S0rmm insulation | FO4*
Layer 3 108 100 mm insulatic] GO3 1 3mm fiberboan 102 £
Layer 4 FOB ketal surface | 104 B9 batt insul: KO3
Layer & FO5 Ceiling air spac GOT 16mm gupsum | 104 £
Layer B F1E Acaoushc tle G0

Layer 7

18. Repeat the last step to create the constructions Brick Cavity Wall, EIFS Concrete Wall,
LW Concrete Deck Roof, and HW Concrete Deck Roof.

Figld Unitz | Obj3 Objd (]ulls] Obis C
Mame Brick Cavity ‘Wall EIFS Concrete wall LW Concrete Deck Roof - HW Concrete Deck Roof  F
Outside Layer W07 100mm bi = | FOB EIFS finish F13 Built-up roofing F13 Built-up roofing 5
Lay FO4 i all air space 108 75mm inzulation GO3 1 3mm fiberboard she: G031 3mm fiberboard sheat
Layer 3 102 B0mm ingulatic G031 3mm fiberboan 08 100 mm insulation boa 108 100mm inzulation board
Layer 4 k03 200mm lighty B3 200mm lightwe 817 100mm lightweight oo k413 200mm lighbweight cor
Layer & (04 39mm batt inz FO4 W all air space v FOS Metal suface FOa Metal suface

Layer B G071 16mm gupzur GO 16mm gepzum b FOS Ceiling air space resisl FO5 Ceiling air space resists
Layer ¥ F16 Acousztic bile F16 Acouzstic tile
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19. Repeat the last step to create the constructions Furnishings, Floor, South Wall Window as

shown below:
Field Units | b7 | Objg | 0bj3
I arne Furnizhings South Wall "wWindow | Floor
Outzide Layer Std Wiood CLEAR 3dbd k15 200mm heavwweight cor
Layer 2 CPOZ CARFET PAD
Lawer 3 P

20. Save changes to base file: File > Save
Our last step is to assign window construction and interior furnishing constructions to our
building.

21. Go to Class List > Thermal Zones and Surfaces > FenestrationSurface:Detailed
You will see four entries for our windows with blank spaces in the entry Construction
Name. Click on the entries and assign South Wall Window to each of the surfaces. The
list should look like the following:

[ Field Unitz | OKj1 | Obj2 | Obj3 | Objd

M ame window 4 window2 window 3 window

Surface Type Window Window Window Window
Conztuction Marne S outh Wall "Window  South W allWindow  South wall Window South ' all wWindow
Building Surface Mame £M 1 wiall_2 M1 whall 2 £M_1 wiall_2 M1 whall 2
DOutzide Baundan Condition Objec

Wiew Factar to Ground autocalculate autocalculate autocalculate autocalculate
Shadina Cantral Mame

22. Go to Class List > Thermal Zones and Surfaces > Internal Mass. Assign the construction
Furnishings to this entry:

|/\“PFi.au Units OhjT
M ame £M_1_Internaltazs
Construction Mame Furnizhings
Zone Mame M1
Surface Area me

23. Save changes to base file: File > Save
Our base file is complete and ready to have constructions assigned for low, medium and
high thermal mass.
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Creating Three Different Thermal Mass Buildings

Now will assign our wall, floor and roof constructions. We will generate three different
constructions: low thermal mass, medium thermal mass and high thermal mass.

Begin to create the low thermal mass construction by making sure you have the base file
properly loaded as per Step 1 in the previous section. Immediately save this as a new file,
Thermalmass_low.idf

1. File > Save As > Thermalmass_low.idf

2. Goto Class List > Thermal Zones and Surfaces > BuildingSurface:Detailed. There will
be six surfaces: 4 walls, a floor and a roof. Assign the constructions by changing the
Construction Name entry using the pull-down menu that appears when you click on an
entry as shown below:

Field Uitz | Objl Obj2

Mame ZM_1_wiall 1 ZM_1_wiall 2
Surface Type Wl W'l
Conztruction Mame EIFS Stud ' all EIFS Studw/all

Zone Mame curment

EIFS Shud 'Wall

Dutzide Boundary Conc Metal Deck Roof object
Outside Boundary Conc EI!:S Stud Wal nb!ect
Sun Exposure E:'c%rm wau EE'EEE

Assign EIFS Stud Wall to the walls, Floor to the floor and Metal Deck Roof to the roof.
The list should look like the following:

SField Unitz | Objl Obj2 Obj3 Objd [ ]xis] (]S
MName ZH_1 WAl ZM_ 1WAl 2 ZM_ 1 Walld ZM_1 Wwal_d ZM_1_Floor  Z2M_1_Ceiling
Surface Type 'l W'l ' all 'l Floar F onf
Conztruction Mame EIFS Stud™/all EIFS Stud'wall EIFS Stud'wal EIFS Stud'afall  Floor betal Deck R
Zone Mame £M_1 £M_1 £M_1 £M_1 £M_1 £M_1
Outzide Boundary Cond Outdoors Qutdoors Dutdoors Qutdoors Ground Dutdoors
Outzide Boundary Cond
Sun Exposure SunExpozed SurExpozed  SunEsposed  SunExposed HaSun SunExpozed
"dind Eunecnira WhindF vnacad  WhindFcnncad  WindEunoacad  indE wnnead  Rlabfind dindF vracar

3. Use File > Save to save the changes.
4. Now we create the medium thermal mass building. Resave the file with a new name: File

> Save As > Thermalmass_med.idf
5. Reassign the walls as EIFS Concrete Wall, floor as Floor and roof as LW Concrete Deck.

The list should now look like this:

Field Uritz | Objl Obj2 (] Objd (]ulls] Obis

Mame SM_ 1 wall 1 ZM_1wall 2 EM_1_Wwall 3 ZM_1_wall ZM_1_FI ZM_1_Ceiling
Surface Type W all il il W all Floor A oof

Construction M arme EIFS Concrete s EIFS Concrete® EIFS Concrete EIFS Concre Floor L Concrete Deck
Zonhe Mame £M_1 ZM_1 ZM_1 £M_1 ZM_1 0 EM

Miibsida B ewwnd se o MbAners Mlokenrs Mlokenrs MbAners Freanwed  Mbdaars

p. 8 of 14



6. Use File > Save to save the changes.

7. Now we create the high thermal mass building. Resave the file with a new name: File >
Save As > Thermalmass_high.idf

8. Reassign the walls as Brick Cavity Wall, floor as Floor and roof as HW Concrete Deck.
The list should now look like this:

ield Uitz | Objl Objz Okj3 Ok Ok (0 [a1{
Marne ZM_ 1 wal 1 ZM_1 Wwall_ 2 ZM_ 1 wal_3 ZM_1_wall ZM_1_FI ZM_1_Ceiling
Surface Type ' 3l W all W all ' 3l Floor Fonf
Conztruction Mame Brick Cavitpw'a Brick Cawity "'z Brick Cavity ' Brick Cawvity  Floar H'w' Cancrete Deck
Zone Mame ZM_1 ZM_1 ZM_1 ZM_1 ZM_1 0 ZM1
Outzide Boundary Cond Cutdoorg COutdoors COutdoors Cutdoorg Ground  Outdoors

9. Use File > Save to save the changes.
Running the Simulations

To run these simulations we are going to utilize the Group File option of the EP-Launch
program.

Start EP-Launch and click on the Group of Input Files tab.

1. Click the New Group button and select the three files we just created and click Next to
go to the next step.

im. Hew Group of Simulations
Step 1 of 5 - Select Input Files

M:AASE372 - EnergyPlus Training Modulesh2pr 2010 GARD Deliverablesw/ithtd ay201 0Changes\T hermalMasshSolution Files' Path.. I

Thermaltd ass_high.idf
Thermaltd azs_low.idf
T hermaltd asz_med.idf

2. Select the Phoenix weather file and click Next.

. New Group of Simulations x|
Step 2 of 5 - Select Weather Files
|C:MEnergyPlus5-0-0%/ eatherD ata', Path..

O No ‘weather File
Sk

[JUSA_CA_San Franclscn Intl.aP 724340_ TMY3 epw y
[]USA_CO_Golden-MREL 724EEE_ThY 3 epw
[ USA_FL_Tampalntl AP 722110_TMY 3 epw

3. Review simulations should show the idf files to be simulated and the weather files to be
used. Click Next.

. New Group of Simulations B3

Step 3 of b - Review Simulations

73 - EnergyFluz Training Modu

2 M:MASE3TS - EnergyPlus Training MUduIes\Apr 201 0. \ThermaIMass |UW idf | C: \EnergyF’I \USA AZ Phuenlx Sk_l,l Harbur Inll AF' ?22?80 T3 epw
3 MAASESTS - EnergyPlus Training Moduleshapr 2010, AThermalkass_med.idf | C:AEnergyPl. MJ54_4Z7 Phoenix-Sky.Harbor IntL&P. 722730_TMY'3.epw
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4.

In this step you set the location for the output of the simulations. For now we’ll assume
you put the output in the same directory as the input files, so make sure the Original Input
File Location button is selected and click Next.

. New Group of Simulations X

Step 4 of 5 - Output File Locations

£+ DOriginal Input File Location
The output files will be in the :ame directorny and use the zame file name az each original file. With thiz option either the Single Simulation tab ar the
Histary tab may be used to open files. This option does not work. when multiple weather files are selected.

= User Defined Location

Place the output files in a custom user defined location. Select thiz option if multiple weather filez are chosen or if IMF files need to be simulated multiple
times. The Single Simulation tab will MOT open output files using this option, instead use the Histary tab to open files. The exact location that the
output files will be wiitten is defined below using the codes shown. Mo extension should be included.

Save the simulation group with a filename of Thermalmass.epg.

Click the button Simulate Group to begin the simulation. You’ll see a command
window pop up with the EnergyPlus simulation output being displayed.

[}! EnergyPlus Process = | B |t

Initiali=zing Mew Environment Parameters

Warming up {13

Warming up {22

Starting Simulation at 8181 for YEARLYOUTFUT
Updating Shadowing Calculations,. Start Date=01.-21
Continuing Simulation at @1-21 for YEARLYOUTFUT
Updating Shadowing Calculationsz,. Start Date=082-108
Continuing Simulation at B2-18 for YEARLYOUTPUT
Updating Shadowing Calculations, Start Date=83-02
Continuing Simulation at B3-82 for YEARLYOUTPUT
Updating Shadowing Calculations,. Start Date=A3-22
Continuing Simulation at 83,22 for YEARLYOUTPUT
Updating Shadowing Calculations,. Start Date=84-11
Continuing Simulation at 84-11 for YEARLYOUTFUT
Updating Shadowing Calculationsz,. Start Date=05-01
Continuing Simulation at B5-81 for YEARLYOUTPUT
Updating Shadowing Calculations, Start Date=85-21
Continuing Simulation at B5-21 for YEARLYOUTPUT
Updating Shadowing Calculations, Start Date=H6-10
Continuing Simulation at B6-18 for YEARLYOUTPUT
Updating Shadowing Calculations,. Start Date=86-38
Continuing Simulation at B6-38 for YEARLYOUTPUT
Updating Shadowing Calculationsz,. Start Date=07-208
Continuing Simulation at A7-20 for YEARLYOUTPUT

e W Aarme

All three simulations should run without errors or warnings. Unlike a single simulation,
the group simulation does not give you a dialog box telling you the number of warnings
and errors and the time elapsed.

Analyzing Results

The output files can be analyzed to extract the desired information. In particular, you can view
the html files to find the overall energy use of the buildings and the U-values of the different
constructions.
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The Thermalmass_low.html file will show the total energy info as seen below:

End Uses
Electricity [GJ] | Natural Gas [GJ] | Other Fuel [GJ] | District Cooling [GJ] | District Heating [GJ] | Water [m3]
Heating 0.00 2.34 0.00 0.00 0.00 0.00
Cooling 12.11 0.00 0.00 0.00 0.00 0.00
Interior Lighting 11.01 0.00 0.00 0.00 0.00 0.00
Exterior Lighting 0.00 0.00 0.00 0.00 0.00 0.00
Interior Equipment 7.78 0.00 0.00 0.00 0.00 0.00
Exterior Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Fans 0.78 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Heat Rejection 0.00 0.00 0.00 0.00 0.00 0.00
Humidification 0.00 0.00 0.00 0.00 0.00 0.00
Heat Recovery 0.00 0.00 0.00 0.00 0.00 0.00
Water Systems 0.00 0.00 0.00 0.00 0.00 0.00
Refrigeration 0.00 0.00 0.00 0.00 0.00 0.00
Generators 0.00 0.00 0.00 0.00 0.00 0.00
Total End Uses 31.68 2.34 0.00 0.00 0.00 0.00

It also shows the following Envelope Information where we can get the U-values:

Construction | Reflectance | U-Factor with Film [W/m2-K] | U-Factor no Film [W/m2-K] | Gross A
ZN 1 WAIL 1 EIFS STUD WALL 0.30 0.255 0.265
ZN 1 WAIL 2 EIFS STUD WALL 0.30 0.255 0.265
ZN 1 WAIL 3 EIFS STUD WALL 0.30 0.255 0.265
ZN 1 WAILL 4 EIFS STUD WALL 0.30 0.255 0.265
ZN 1 FLOOR FLOOR 0.30 1.774 3.118
ZN_1_CEILING | METAL DECK ROOF 0.30 0.235 0.246
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The Thermalmass_med.html file will show the total energy info as seen below:

End Uses
Electricity [GJ] | Natural Gas [GJ] | Other Fuel [GJ] | District Cooling [GJI] | District Heating [GJ] | Water [m3]
Heating 0.00 1.26 0.00 0.00 0.00 0.00
Cooling 11.93 0.00 0.00 0.00 0.00 0.00
Interior Lighting 11.01 0.00 0.00 0.00 0.00 0.00
Exterior Lighting 0.00 0.00 0.00 0.00 0.00 0.00
Interior Equipment 7.78 0.00 0.00 0.00 0.00 0.00
Exterior Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Fans 0.71 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Heat Rejection 0.00 0.00 0.00 0.00 0.00 0.00
Humidification 0.00 0.00 0.00 0.00 0.00 0.00
Heat Recovery 0.00 0.00 0.00 0.00 0.00 0.00
Water Systems 0.00 0.00 0.00 0.00 0.00 0.00
Refrigeration 0.00 0.00 0.00 0.00 0.00 0.00
Generators 0.00 0.00 0.00 0.00 0.00 0.00
Total End Uses 31.43 1.26 0.00 0.00 0.00 0.00

It also shows the following Envelope Information where we can get the U-values:

Construction | Reflectance | U-Factor with Film [W/m2-K] | U-Factor no Film [W/m2-K] | Gros
ZN 1 WAIL 1 EIFS CONCRETE WALL 0.30 0.286 0.298
ZN 1 WAIL 2 EIFS CONCRETE WALL 0.30 0.286 0.298
ZN 1 WAIL 3 EIFS CONCRETE WALL 0.30 0.286 0.298
ZN 1 WAIL 4 EIFS CONCRETE WALL 0.30 0.286 0.298
ZN 1 FLOOR FLOOR 0.30 1.774 3.118
ZN 1 CEILING |LW CONCRETE DECK ROOF 0.30 0.253 0.266
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The Thermalmass_high.html file will show the total energy info as seen below:

End Uses
Electricity [GJ] | Natural Gas [GJ] | Other Fuel [GJ] | District Cooling [GJ] | District Heating [GJ] | Water [m3]
Heating 0.00 1.07 0.00 0.00 0.00 0.00
Cooling 12.27 0.00 0.00 0.00 0.00 0.00
Interior Lighting 11.01 0.00 0.00 0.00 0.00 0.00
Exterior Lighting 0.00 0.00 0.00 0.00 0.00 0.00
Interior Equipment 7.78 0.00 0.00 0.00 0.00 0.00
Exterior Equipment 0.00 0.00 0.00 0.00 0.00 0.00
Fans 0.73 0.00 0.00 0.00 0.00 0.00
Pumps 0.00 0.00 0.00 0.00 0.00 0.00
Heat Rejection 0.00 0.00 0.00 0.00 0.00 0.00
Humidification 0.00 0.00 0.00 0.00 0.00 0.00
Heat Recovery 0.00 0.00 0.00 0.00 0.00 0.00
Water Systems 0.00 0.00 0.00 0.00 0.00 0.00
Refrigeration 0.00 0.00 0.00 0.00 0.00 0.00
Generators 0.00 0.00 0.00 0.00 0.00 0.00
Total End Uses 31.78 1.07 0.00 0.00 0.00 0.00

It also shows the following Envelope Information where we can get the U-values:

Construction | Reflectance | U-Factor with Film [W/m2-K] | U-Factor no Film [W/m2-K] | Gross
ZN 1 WAILL 1 BRICK CAVITY WAILL 0.30 0.280 0.292
ZN 1 WAIL 2 BRICK CAVITY WALL 0.30 0.280 0.292
ZN 1 WALL 3 BRICK CAVITY WAILL 0.30 0.280 0.292
ZN 1 WALL 4 BRICK CAVITY WALL 0.30 0.280 0.292
ZN 1 FLOOR FLOOR 0.30 1.774 3.118
ZN_1 CEILING |HW CONCRETE DECK ROOF 0.30 0.241 0.253
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The temperature and electricity use on June 21 and December 21 can be extracted from the
generated .csv files. Here we can see the zone operative temp data from December 21

highlighted.
A B C D E F

8496| 12/20 23: 14.065 21.70219 301.8327
8497| 12/20 24: 13.3 21.73583 248.419
8498| 12/21 01: 12.42] 21.65953] 248.419
8499| 12/21 02: 11.7) 21.535907] 248.419
8500| 12/21 03: 10.765] 21.45365] 248.419
8501| 12/21 04: 9.67) 21.32463] 248.419

8502| 12/21 05: 11.27) 21.27619) 243.419
8503| 12/21 06: 11.865] 21.28236|) 301.3327
8504| 12/21 07: 11.1§ 21.19169| 600.3984
8505| 12/21 08: 10.825] 21.19856] 808.934
8506| 12/21 09: 11.205) 21.72563| 1714.875
8507| 12/21 10: 12.91) 22.46974) 1763.36
8508| 12/21 11: 14.505] 23.1206{ 1802.425
8509| 12/21 12: 15] 23.55363| 1825.235
8510| 12/21 13: 15.33) 23.83708) 1792.09
8511| 12/21 14: 15.875] 23.93187| 1859.505
8512| 12/21 15: 16.705] 23.84528| 1885.15
8513| 12/21 16: 16.925] 23.75152| 1888.157
8514| 12/21 17: 16.095] 23.59695) 1856.526
8515| 12/21 18: 15.27) 22.75852] 1175.945
8516| 12/21 19: 14.67) 22.18442) 875.6369
8517| 12/21 20: 14.125] 21.936384| 856.9988
8518| 12/21 21: 13.9) 21.73701) 736.6026
8519| 12/21 22: 12.36) 21.58677) 715.5451
8520| 12/21 23: 10.165] 21.81524f 301.3327
8521| 12/21 24: 9.4y 21.761391 248.419

Data for temperatures and energy demand are cut from the output .csv tables and copied into the
analysis spreadsheet.

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, makes any warranty,
expressed 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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