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Preface

TSE has provided technical engineering services to facility owners and managers, worldwide, since
1974. We are specialists in complex mechanical heating, ventilation and air conditioning (HVAC)
systems for corporate, industrial, laboratory and biotech facilities. We apply quality control and
technigues gained from our experience in the following areas: Mechanical HVAC Systems Design
and Analysis; Temperature and Building Control; Energy Conservation/Efficiency; Commissioning;
Project Management; Operation/Maintenance Consulting; Facilities Operation Training; Fire and Life
Safety

Adding to the base of services, TSE is endeavoring to develop a suite of applications to serve the
EnergyPlus users. The tools aim to ease the process of management and editing of data associated
with EnergyPlus. TSe+ Materials Library is the first of the series of tools that are under development.
It aims to provide management of the materials that users frequently input in their EnergyPlus
analysis. TSe+Mat then allows for the export of the selected materials from the saved data into the
IDF compliant format to be used in the E+ input file.

This manual assumes that the users are fairly familiar with the EnergyPlus input format and data
requirements.

Please email all feedback and comments to: tseplus@tse-inc.net
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Taylor Systems Engineering, Inc.

TSe+ Materials Library

Overview

TSe+Mat is designed to support the EnergyPlus users and allows you to quickly enter information
into a database. The database stores materials for use in several types of building projects.

TRETSE+ Materials Library

Tools Help  Exit

Material | Material Maisture MTF[DptiDnaI]l M aterial Moisture EMPD[UptiDnaI]I

Material Database

E+ Materials

- Air Resistance
EE Concrete

& Gypbrd

EE Insulation

& Stucco

- Wiood

Local data: material.dat
Reference:

EnergyPlus InputdutputReference. pdf
Group -- Surface Construction Elements
I aterial: R egular

b aterialdir

Exporting to E+

A1-TIN STUCCO -
&2 -4 1N DENSE FACE BRICK
43 - STEEL SIDING

A6 -FINISH

&7 -4 IN FACE BRICK
AIRSPACE - CEILING
AIRSPACE - HORIZOMTAL DOWN
AIRSPACE - HORIZOWTAL LUP
AIRSPACE - SLOFE DOWN
AIRSPACE - SLOPE UP
AIRSPACE -YERTICAL

B1 - AIRSPACE RESISTANCE
B2 -1 M INSULATION

B3 -2 N INSULATION

B4 -3 N INSULATION

BS5 -1 W DEMSE INSULATION
BE - 2 [N DEMSE INSULATION
B7 -1 INW0OD
BE-21/2IMW00OD

B9 - 4 [NWw0OD
B10-2INWwOOD
B11-3INWODOD

B12 - 3IN DENSE INSULATION

BB33-3/4IN MED DENS HBOARD o

FIOAC 78 A IR ATl b d P E R T LT

EnergyPlus Data Sets:
BlastMaterials.|IDF
DOE-2Materials. [DF

Add and View Materials »»

=gl

Dizplay Unitz: ISI Units VI

Properties
Categony: I—iI:l
SubCategaony: I—iI:l
Material Type: % Regular ¢ RegularB ( Ajr
Mamne: I—iI:l
Diescription: I
Foughness: Im
Thickness: I eters
Conductivity I Wi K]
Density: I ka/m"3
Specific Heat: I JAkg K]
Thermal Emittatice: I— [0-1]
Abzaorptance Solar: I— [0-1]
Abzaorptance Visible: I— [0-1]

Units

<<zave materials o IDF

zaved to file material.idf

Figure 1 TSe+ Materials Library
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2. Navigating the TSe+ Materials
Library

Main Menu

At the top of the TSe+ Materials Library window, there is a tool bar, which provides buttons for the
most commonly used commands.

Setting up E+ Dataset
Use <Tools>then <E+ DataSet Dir> to set the

Tocls Help  Exit directory where EnergyPlus is installed on
E-+ Dataset Dir your computer and point to the DataSet sub
Reload ture MTF[Dptiunal]l bz dlrectory

EnergyPlus Data Set Directory. (Read and follow the instructions in Figure 2 below.)

TEEFind EnergyPlus DataSet Directory = 10| x|

Thiz program needs to know the location of the D ataSets directony that
ErnergyPlus generates during itz installation.

The location of thiz directom iz something like the following, depending on
the name aof the EnergyPlus directary that wow choge when EnerguPlus
waz ingtalled on your systen.:

C:AEnerguPluzhDataSets

To find thiz location, chck on the directon button, Thiz will open up a
open file dialog. Click on one of the datasetz [IDF] files.

“'ou can alza click on the directary buttan on the bop taal bar ba et this
open file directon.

"Whenever a new verzion of EnergePluz iz installed, vou will need o
update thiz location by clicking on the directary buttor.

The location of the DataS etz directon iz stored and all of the TSE-e+
library databasze programs use thiz file. Therefore, only one of TSE-e+
library databaze programs is needed to setup thiz DataSets directaor
loc:ation,

Click thiz button to find the EnergyPluzshDataSets Sub-Directon > Tf'gl

Figure 2 EnergyPlus DataSet Directory Instructions
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Use the <Reload> under the <Tools> menu to update the E+ dataset panel after you have
changed the directory location.

Note:

You can as an alternative, edit the file Dataset.txt file in the TSe+Mat folder for
the correct location path of the EnergyPlus Dataset directory, the default
location is set as C:\EnergyPlus\Datasets\. Save the file and restart the
application for the change to take effect.

Main Panel

Located directly below the tool bar is a three-tab configuration window. This window provides the
three basic configuration properties available in the TSe+Mat. To navigate through these
windows, simply click on the labeled tab. They are:

= Material
= Material Moisture MTF (optional)

= Material Moisture EMPD (optional)

Category/Subcategory Fields

Note:

The categories and subcategories in TSe+Mat are created solely for the
purpose of user saved materials. They have no implication on the EnergyPlus
input data.

Within each tab window, a set of command buttons displays to control the Category and
Subcategory assignments within the Properties panel. They are:

il Add a New Category/Subcategory
= | Delete an Existing Category/Subcategory

Edit an Existing Category ID/Subcategory.

To create a category/subcategory
1. Inthe <tab window>, click on the first item listed in the tree panel on the
left -side of the window. This will enable the Category and Subcategory

fields in the Properties panel.

2. Inthe Category/Subcategory field, type a short label for the type of
material you are creating.
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3. Click the il Add a New Category/Subcategory command button to
add the category/subcategory to the listing in the tree panel.

To edit a category/subcategory

1. Inthe <tab window>, click on the category/subcategory in the tree panel
that you wish to modify.

2. Inthe Category/Subcategory field, make the desired modification.

3. Click the Edit an Existing Category ID/Subcategory command
button to display the modification in the in the tree panel.

To delete a category/subcategory

1. Inthe <tab window>, click on the category/subcategory in the tree panel
that you wish to delete.

2. Click the "= | Delete an Existing Category/Subcategory command
button to delete the category from the tree panel.

Note:
The following Error Message displays if you have one or more subcategories

listed for the category you are deleting.

T zeepmat

ERROR: this subcateqory hazs Materials. First delete all Materials before tving to delete.

Figure 3 Error Message for Deleting a Category w/Subcategories

E+ DataSets Panel
The E+ DataSets panel contains a listing of dataset files included in the EnergyPlus program. The

TSe+ program reads the Material, Moisture, and Construction dataset files and allows the user to
copy the information into the program database.

Display Units

The Display Units field allows you to view specific data fields within the Properties panel in either
English or SI Units
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3. Building the TSe+ Materials
Library

Materials

The Material tab allows you to define a type of material and assign it to the
TSe+Material/Construction Library. You are able to define the material parameters using the fields in
the Properties panel.

[I®E TSE+ Materials Library B S =] 3

Tools Help  Exit

Material | Waterial Maisture MTF[DptionaI]l I aterial Moisture EMPD[optionaI]I

Dizplay Units: ISI Unitz VI

Material Database E+ Materials Pro pe rties

& Air Resistance CCoz =] Categany: ICDncrete | -
EI C_oncrete EESE - - _I_I
| Light Weight S SubCategery: Lioht Weight =
CC23Lw 2 CCOE Material Type: & Regular ¢ RegularB A0

L CC24 w4 CCo?

- Gupbrd CCN Moo —l 5
£ Gypbrd i Narme: | iI_I
- Inzulation oCi3

B Stucco Coia Description: ICC Lt 80 bz 2 in

oo EE}g Roughness: IMediumHough vl

EE%; Thickness: [5 0733335 02 Meters

A -
Cr24 Conductivity: ID.SBDDDDD Wi Alm K

CC25 .
CC26 [l Denaity: |1282.DDD kadm™3
£C31 3

CC32 Specific Heat: IEB?.UUUU JAkg K]
CC33

CC34 Thermal Emittance: IUBDDDDDD [0-1)
CC35

CLC36 = Abzorptance Solar: IU. £500000 [0-1]

Local data: material_dat EnergyPlus Data Sets: Abzorptance Yisible: |0.6500000 [@-1]
Reference: Blasthd aterials. |IDF
EnergyPlus InputiutputReference. pdf DOE-ZMaterials. |DF Uriits

Group - Surface Canstruction Elements
M aterial:R eqular

I aterial:ir
Add and View Materials »» ;I
Exporling to E+ <<zave materials ta IDF
zaved to file material.idf
B
Figure 4 Material Tabs
Materials

On the left side of the Material window, a materials tree displays a listing of each type of
material category and subcategory you have created such as wood, stucco, insulation, etc.
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Note:

To add, delete, or edit the contents of the Materials panel, you must select a
type of material from the materials tree to enable the Properties panel

functionality.

Reference

For an indepth description of the Properties fields, reference the EnergyPlus
InputOutputReference.pdf/Group — Surface Construction Elements/Material:Regular,
Material:Regular-R, and Material:Air directories.

Properties

The Properties panel allows you to enter configurable data into the TSe+ database for the
following fields:

Material Type

Reference EnergyPlus InputOutputReference.pdf/Group — Surface
Construction Elements/Materials.

Regular — Referenced as “Material:Regular” —Material is described with Heat
Capacity, Thermal Conductivity, Roughness, and Absorptance.

Regular -R — Referenced as “Material:Regular-R” — Material is described with
Resistance, Roughness, and Absorptance.

Air — Referenced as “Material: Air” — Material is described with Resistance
only.

Store As

The Store As field allows you to store information in the TSe+ database in English or SI
Units.
To create a material

1. Inthe Materials panel, click on the <category>subcategory> where you
intend to insert the material.

2. Inthe E+ DataSets panel, select the preferred dataset or manually enter
data into the fields in the Properties panel.

3. Inthe Name field, enter a unique short definitive label for the material.

4. Inthe Description field, enter a brief description of the material
subcateogry. (OPTIONAL)
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Note

The fields that are displayed are dependent upon your Material Type
selection: Regular, Regular -R, or Air. (See the Material Type section).

5. Click the il Add a Material command button to display the material
subcategory in the Materials panel.

To edit a material

1. Inthe Materials panel, click on the <material> you wish to modify.

2. Inthe E+ DataSets panel, select the preferred dataset or manually enter
data into the fields in the Properties panel.

3. Click the Edit a Material command button when you are finished.

To delete a material
1. Inthe Materials panel, click on the <material> you wis h to delete.

2. Click the "= Delete a Material command button when you are finished.

Note:

The local materials database is stored in the file material.dat, found in the
TSe+Mat folder. Please be cautious if opening this file and editing outside of
TSe+Mat as it may corrupt your stored data.
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Material Moisture MTF

The Material Moisture MTF tab allows you to define material moisture properties in materials.
EnergyPlus moisture simulation is optional and is usually used in humid climates. You are able to
copy the moisture parameters by clicking on one of the materials listed in the E+ DataSet panel.

[IfE TSE+ Materials Library : . =lolx|

Tools Help  Exit

taterial  Matenial Moisture MTF(optional] | 1 aterial Moisture EMPD[optionaI]I

Material database E+ DataSet Properties
.. Wiood B-lMiI F'ql_l,lethylene =] Categons: ’T
= Stucco a’-‘mBarner i
; - Insulc'-uti s gﬂﬁsiEgDrPn;npD; Name: Al - TIN Stucco il;l

- Concrete E;“Eﬂgﬁﬁ:ﬂgm Wapor Diffusivity: [2000000000000E-6 "2/

- &ir Resistance

C L P Coat q Pz 6
- Gypbrd e Parosiy: 0.20000000 m*3/m’3
Concrete Block .
Cancrete HO Thermal-Gradient: |5. 050000000000E -4 kagd(kaK]
Cotton . . ~
E steriar Girade Plywaod lzothermnal Maoisture Capacity; IU. 52702600 m”3rka

Fiber Board Sheathing b
Foam Core Sheathing

Glass Fiber Board

Glazz Fiber Inzulation

Gravel

Gypsumn Board

Gypsurn Dol

Kraft Paper

Micrafine Particle Board

QieE st =l
Reference: EnergyPlus Data Sets:
EnergyePlus InputDutputR eference. pdf I oisturetd aterials. IDF

Group - Surface Construction Elements
I aterialProperty: b oisture: W TF

Add and view Material Moisture properties (MTF] 22 _I
Exporting to E+
<< Save moizture properties [MTF] to IDF
Be zure to have added the main material properties ﬂ
in the previos tab when adding moisture properties here

Figure 5 Material Moisture MTF Tab

Reference

Reference the EnergyPlus InputOutputReference.pdf/Group — Surface Construction
Elements/MaterialProperty:Moisture:MTF directory.

Properties

For an indepth description of the Properties fields, reference EnergyPlus
InputOutputReference.pdf/Group — Surface Construction Elements/
MaterialProperty:Moisture:MTF.
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To add a material moisture MTF property

1. In the Materials panel, click on the <category>subcategory> for which you
are defining the moisture properties.

2. Inthe E+ DataSets panel, select the preferred moisture dataset or
manually enter data into the fields in the Properties panel.

3. Click the il Add a Material Moisture MTF command button when you
are finished.

To edit a material moisture MTF property

1. Inthe Materials panel, click on the <material>you wish to modify.

2. Inthe E+ DataSets panel, select the preferred dataset or manually enter
data into the fields in the Properties panel.

3. Click the Edit a Material Moisture MTF command button when you
are finished.

To delete a material moisture MTF property

1. Inthe Materials panel, click on the <material> you wish to delete.

2. Click the "= | Delete a Material Moisture MTF command button when
you are finished.
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Material Moisture EMPD

The Material Moisture EMPD tab allows you to define the moisture in materials. E+ moisture
simulation is optional and is usually used in humid climates. You are able to calculate the moisture
parameters using the fields in the Properties panel.

TR TSE+ Materials Library

Tools Help  Exit

Material | Material Moisture MTFloptional]  Material Moisture EMPD[optional]

Materials database E+ DataSet
[+ Wood Gypzurn
& Stuceo Carpet
: i Concrete
B Insulation Sail
[+ Concrets Pluwood
- At Resistance O
[+ Gypbrd Black,
Wingl
Palystyrene
Brick
Reference: EnergyPlus Data Sets:

EnergyPluz [nputQutputR eference. pdf
Group - Surface Construction Elements
M atenialProperty:Moisture: EMPD

Expoting to E+

MuaistureM aterials.IDF

Add and view Material Maisture properties [EMPD] >>

Systems Engineering, Inc.

=10l x|

Properties
Categary: Inzuilation

SubCateqgany: all
Mame: | BE-2INDENSE 4| =|
EMPD " alue: IW Meters
b [
& [ioravsconons

<{ Save moisture properties (EMPD) to IDF

Be zure to have added the main matenal properties
in the previos tab when adding moizture properties here

Reference

Figure 6 Material Moisture EMPD Tabs

Reference the EnergyPlus InputOutputReference.pdf/Group — Surface Construction

Elements/MaterialProperty:Moisture:EMPD directory.

Properties

For an indepth description of the Properties fields, reference EnergyPlus
InputOutputReference.pdf/Group — Surface Construction Elements/
MaterialProperty:Moisture:EMPD.
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To add a material moisture EMPD property

1. Inthe Materials panel, click on the <category>subcategory> for which you
are defining the moisture properties.

2. Inthe E+ DataSets panel, select the preferred moisture dataset or
manually enter data into the fields in the Properties panel.

3. Click the il Add a Material Moisture EMPD command button when
you are finished.

To edit a material moisture EMPD property

1. Inthe Materials panel, click on the <material>you wish to modify.

2. Inthe E+ DataSets panel, select the preferred dataset or manually enter
data into the fields in the Properties panel.

3. Click the Edit a Material Moisture EMPD command button when you
are finished.

To delete a material moisture EMPD property

1. Inthe Materials panel, click on the <material> you wish to delete.

2. Click the = | Delete a Material Moisture EMPD command button when
you are finished

11
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4. Exporting materials data to IDF

Overview

This section gives the details of the export sequence of materials data selected by user to the
requisite IDF format for EnergyPlus input.

Export

At the bottom of the window is a frame, which provides the functionality to view and export the user
selected materials information into the IDF format.

Select a material from the E+ or the user created/saved Materials database panes so as the
properties are visible in the various fields, then click the <Add and View Materials> button to display
the material properties in the text box alongside. Click and add as many materials as required to
populate the text box. When finished, click the <save materials to IDF> button to save the materials
to a file materials.idf found in the TSe+Mat folder. This file can then used as a base or to copy paste
the materials input for EnergyPlus.

F - i [MATERIAL:Regular, -
| Add and View Materials >> | Lo’ 31 indD, |- Material Name B
MediumSmooth, - Roughness
R + . 0.1000000, 1- Thickness {m}
Exporling to E <csave materials b IDF 1 1 4200000, 1- Conductivity fw/m-k}
y —— | B92.6200. |- Density kg/m3}
saved tofile materialidl | 5517 000 - Specific Heat 4/kg K} =

Figure 7 Exporting to E+ section

This procedure can be repeated for the Material Moisture properties tabs as well. The moisture
properties selected will be appended to the material properties selected and exported in the previous
tab to the material.idf file. Be sure to first select and add the main material properties before adding
on the moisture properties.
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