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THERM 8: Transient Moisture model added

The THERM simulation engine been extended to model time dependent (transient)
simulations (a “time domain” has been added to THERM'’s original 2-D Finite Element
Numerical Model (FEM)), and a moisture transfer model has been added.

The transient thermal and moisture simulation engine in THERM (called HygroThermFEM)
allows modeling of thermal bridges and non-homogeneities in building construction without
approximation. Such elements are primary pathways and causes for condensation and
moisture in building and it is important to model them correctly in a thermal/moisture
analysis. By failing to account for the moisture characteristics in the thermal envelope,
designers and building can introduce problems that endanger the health and safety of
building occupants as well as the durability of the building itself.

The HygroTHERMFEM model in THERMS8 will allow building simulation practitioners to
accurately model wall, roof, foundation constructions taking into account both the thermal
and moisture characteristics of those constructions.



Changes from THERM 7 to THERM 8

Version
O The latest version is THERM 8.0.10

Simulation Engine Selection
o File / Properties / Calculation Options tab
m Simulation Engine
e Steady-State Thermal (ConRad)
e Transient Thermal + Moisture Engine
(HygroThermFEM)

Material Library and Boundary Condition Library

o When modeling transient/moisture
m XML file format for the libraries
m XML files for Boundary Condition timestep variables
m New grid view

Results
o New visualization “window” for viewing the results
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File Properties: Calculation Options tab

Applies to transient moisture & heat transfer calculations

The options on the left side of the
THERM File Properties /
Calculation Options tab are for
the HygroThermFEM simulation
engine

Applies to both simulation engines
— Applies to Steady State (ConRad) engine only

\ Heat Transfer

THERM File Properties

Them File Properties  Calculation Options  Model Exposure

M Moaisture
(® Transient
Inttial Conditions
Inttial simulation conditions will be based on:

Use values from text file {wam up section)
Use first time step in text file

(® User defined - Constant values everywhere

Toroer [
Relative Humidity E %
Steady State
No Time Varable
False transient (using state BCs)
Initial Conditions
Temperature |21

Relative Humidity |50

Modeling Options

[ Water Liquid Transportation
[] Heat of Evaporation
Capillary Conduction

[ Vapor Diffusion

Temperature and Moisture Dependency on
Themal Conductivity

Latent Heat of Fusion

.

X

Simulation Engine
(O Steady-State Themal {ConRad)

~

Simulation Engine Parameters

Convergence Tolerance
N S—

\_ Relaxation Parameter

Time Step sec
{ Number of Time Steps 8670 )
mesh Control \

QuadTree Mesh Parameter D

Run Ermor Estimator
Maximum % Error Energy Nom |10

\ M awximum [terations 5

/@Ilaneous Parameters \
Radiance Mode
Use CR for Glazing Systems

Check for Comect WINDOW BC on Glazing Systems

Modeling Options
/| Automatically adjust relaxation parameter

Adjustment step  -0.01

Maximum iterations

View Factor Smoothing

/

X

—

(® Transient Thermal + Moisture (HygroThemFEM) @—uo

\

e —

\

Apply

ConRad is the Steady State
Heat Transfer engine

HygroThermFEM is the
Transient Moisture & Heat
Transfer engine

Settings for both simulation
engines

HygroThermFEM settings

Settings for both simulation
engines

_Settings just for the
Steady-State Thermal
simulation engine




File Properties: Settings for Transient + Moisture (HygroThermFEM)

Settings for the HygroThermFEM simulation engine

These checkboxes determine
what combination of heat transfer

Them File Properties  Calculatign Options

THERM File Properties

Model Exposure

and moisture will be modeled

Select Transient to invoke the
Transient model

—

These options are not yet

Heat Transfer
M Moaisture

_yp> @ Transient

—/V

X

Use values from text file {wam up section)

Inttial Conditions

Inttial simulation conditions will be based on:

P |se first time step in text file

implemented for the Transient e
model.

Only “User Defined” values can be —7
used in this version

The Steady State option for the
Transient model is not yet /
implemented

The Moisture calculation
will take these options into
account if checked.

—

These options are not yet
implemented for the Transient
model.

——

—<

 odl

/V

Steady State

Modeling Options

(® User defined - Constant values everywhere

Temperature C
Relative Humidity E %

No Time Varable

False transient (using state BCs)
Initial Conditions

21

Temperature

Relative Humidity |50

[ Water Liquid Transportation
[] Heat of Evaporation
Capillary Conduction

[ Vapor Diffusion

Temperature and Moisture Dependency on

mation Engine \
(O Steady-State Themal {ConRad)

@ Transient Themal + Moisture (HyaroThermFEM) <&

Simulation Engine Parameters

Convergence Tolerance
L
sec

Number of Time Steps /

Mesh Control

QuadTree Mesh Parameter |6

Run Emor Estimator

Relaxation Parameter

Time Step

Themal Conductivity

Latent Heat of Fusion

/

LA\

Maximum % Error Energy Nam |10
M aximum [terations 5

Miscellaneous Parameters

Radiance Mode
Use CR for Glazing Systems
Check for Comect WINDOW BC on Glazing Systems

Modeling Options
Automatically adjust relaxation parameter

Adjustment step  |-0.01

Maximum iterations

View Factor Smoothing

0K

Apply

HygroThermFEM is the
Transient Moisture & Heat
Transfer engine

3600 seconds =
1 hour

The default “:Number of
Time Steps” is 8670, which
with the default Time Step
of 3600 seconds, would
model in 1 hour intervals
for that many hours, approx
1 year.

-

If Number of Time Steps
was set to 20, the
simulation would model 20
hours

N\ Lowering the Mesh

Parameter can sometimes
help a transient model
converge. The minimum
value is 3.



File Properties: Steady-State Thermal (ConRad)

To use THERM 8 for Steady State Heat Transfer calculations (comparable to THERM 7) set these values

ﬁaﬁon Engine
(® Steady-State Thermal (ConRad) -

When the ConRad
Simulation Engine is
selected, all the input
parameters on the left
side of the tab will be

grayed out (they are =T

only relevant for the
HyrgroThermFEM
engine)

THERM File Properties

Heat Transfer

Moisture

Transient
Initial Conditions
Initial simulation conditions will be based on
Use values from text file (wam up section)
Use first time step in text file
User defined - Constant values everywhere
Temperature |21 C

Relative Humidity |50

Steady State

No Time Variable
False transient (using state BCs)
Initial Conditions
Temperature |21 r

Relative Hurmidity |50

Modeling Options

Water Liquid Transportation
Heat of Evaporation
Capillary Conduction

Vapor Diffusion

Temperature and Moisture Dependency on
Themal Conductivity

Latent Heat of Fusion

Them File Properties  Calculation Options  Model Exposure

o

X

(O Transient Themmal + Moisture (Hygro ThermFEM)

Simulation Engine Parameters

Convergence Tolerance

Relaxation Parameter

Time Step 3600

Number of Time Steps 8670

Mesh Control

QuadTree Mesh Parameter D

Run Ermor Estimator
Maximum % Emor Energy Nom

P ]

Maximum lterations

Miscellaneous Parameters
[J Radiance Mode
[[] Use CR for Glazing Systems

[J Check for Comect WINDOW BC on Glazing Systems

Modeling Options
Automatically adjust relaxation parameter

Adjustment step
Maximum iterations

[ View Factor Smoothing

%

[ ok ]| Cancel |

Select the ConRad
radio button

When ConRad is selected, the
Time Step and Number of Time
Steps input boxes are grayed out
(they are only for the transient
model)

All the other values on the right
hand side of this tab are settings
that can be used with the
ConRad engine for steady state
heat transfer modeling

They are the same values as in
previous versions of THERM



File Properties: Calculation Options tab

This tab controls the type of model.

The Cross Section Type was moved here from the Therm File Properties tab

THERM File Properties X

Them File Properties ~ Calculation Options  Model Exposure

Gravity Vector is set here S I ;
depending on the Cross Model Pupose: | Window./Transparent Facade VJ Assembly Type: 'NA

Section Type . A
Model Orientation: [0 | degrees Cross Section Type: | Si v|
\ Gravity Vector \ This is the direction the
S [T

[Down Z exterior surface faces;

Gravity Vector

0 = North
90 = East
180 = South
270 = West

The Assembly Type and Cross Section Type options
depend on the Model Purpose selection

Model Purpose: IWmdow/Transparent Facade vi Model Purpose: JOpaqueFacade V Model Purpose: | Other v
ey I | == M et
Cross Section Type: :i: i ,R°°f Cross Section Type: |Common Themmal Bridge v
| -
Jamb Cross Section Type: | Sill Plate Wi e
Head - Sill Plate
Horizontal Divider Header
Vertical Divider End Section
Horizontal Meeting Rail Middle Section
Vertical Meeting Rail Themal Bridge
Common Frame Window Framing - Sill

Rough Opening - Header
Rough Opening - Jamb



Material Library: Transient Thermal + Moisture Engine (HygroThermrem)

THERM File Properties

Heat Transfer
Moisture

(® Transient

Them File Properties  Calculation Options  Model Exposure

Simulation Engine
(O Steady-State Themal {ConRad)

(® Transient Thermal + Moisture (Hygro ThemFEM)

/

Select Material Library from

the Libraries menu

Libraries

Options

Calculation Window He

~

If the Simulation Engine is set to HygroThermFEM
the Material Library will have a different
appearance and functionality

Click the Detailed
View button to see

the record details \m

(next page)

Use New and Copy to 4
make new records

Use Delete to delete
records

In this version, these

options are not /

available

/\> Material Library Shift=F4
This Material Library List View dialog box will appear
/
B " Materials Library

Name ‘ Type ‘ k ’ P ’ Cp ‘ 7] ‘ <D ’

New Wim-K ‘ kg/m3 Jikg-K
e R I T
Copy Aerated Concrete Solid IJ 100000 400. I][ll]l]l]l] 85I] o0ooooo T 00000 0. 81 0ooo
Delete Stucco Solid 0.850000 1800.000000 850.000000 19.000000 0.240000
o Chipboard Solid 0.110000 600.000000 1400.000000 70.000000 0.500000
Cellulosic Fiber Solid 0.033000 55.000000 1400.000000 1.500000 0.950000
Export Fiberglass Batts Solid 0.043000 §8.800000 840.000000 1.210000 0.9939000
Report 0SB Board Solid 0.140000 720.000000 1400.000000 92.000000 0.620000
: Plywood Solid 0.180000 550.000000 1400.000000 700.000000 0.500000
AL Softwoods [Coniferous) Solid 0.140000 500.000000 1600.000000 200.000000 0.730000
Save Lib As Hardwoods [Deciduous) Solid 0.180000 700.000000 1600.000000 4.300000 0.730000
Load Lib Gypsum Board Exterior Solid 0.200000 675.000000 850.000000 8.330000 0.710000
Gypsum Board Interior Solid 0.200000 625.000000 850.000000 8.330000 0.730000
Cottaer Sandstone Solid 1.800000 2050.000000 850.000000 0.220000
3-ply cross-laminated panel Solid 0.120000 454.000000 0.120000 0.560000

Frame Cavity Cavity

If you have a construction with an air cavity, you can use this material called

“Frame Cavity”, which represents an air-filled cavity




Material Library: HygroThermFEM: Detail View

It is not possible to edit —
the values of the
existing records

This version does not
have Cavity modeling
enabled for the
Transient simulation
engine

Selecting choices from the pulldown
list will show different values in the

Detail view

Liquid Transportation Redistribution
iquid Transportation Redistribution
Liquid Transportation Suction
Moisture Dependent Thermal Conductivity
Moisture Storage Function

Temperature Dependent Thermal Conducti

# | Material Definitions

Name @ Laminated panel

Material Type
Solid
Frame Cavity
Glazing Cavity
External Radiation Endosure

Shading Material

Solid Properties

Conductivity = 0.125
Emissivity  0.200
Porosity  0.550
Specific Heat Capadty = 1400.000
Density | 450.000
Cavity Properties

Radiation Model

/ Convection Cavity Model

Radiation Cavity Model

Gas Fill

Emissivities Side 1 Side 2

W/m-K

IjkaK
kg/m3

| ListView 4
| S 3 TR Save
{ iquid Transportation Redistribution V‘
ater Content [kg/m3] DI [m2/s] J Cancel /
0 0 I )
57 5.2e-11 | New |
65 7e-11 ‘ Copy ‘
534 1e-10
Edit
A

Import Table

‘> Export Table

The Export Table button exports
the values for the currently
displayed option to a CSV file

Click either

List View

or

Cancel

to return to the List
view

Click New or Copy
to make a new
record

- ‘j‘\ Click the arrow to

see other colors to
set for the material

Y

EEEEEN

|
mEEw
mE

Other

L]




Material Library: HygroThe

rmFEM: XML file

The Material Library for the Transient simulation engine is stored in an XML file called

Materials.xml
located here:

C:\Users\Public\LBNL\THERMS.0\lib

Local Disl{(C:) > Users » Public » LBNL » THERMS.0 » Iib]

Name Date modified

= Materials.xml 11/1/2020 1:51 PM
2| BoundaryCenditions.xml 10/30/2020 5:59 PM

N

Type

XML Document

XML Document

The Materials.xml file _———|
contains a section for

each record displayed

in the library

EkMaterials>

<SolidMaterial>
<UUID>8dd145d0-5£30-11ea-bc55-0242ac130003</UUID>

____'<Name>Lami nated panel</Name>
<Protected>true</Protected>
<DefaultThickness>0.01</DefaultThickness>
<MaterialInformation>NA</MaterialInformation>
<BulkDensity>450</BulkDensity>
<Porosity>0.55</Porosity>
<SpecificHeatCapacityDry>1400</SpecificHeatCapacityDry>
<ThermalConductivityDry>0.125</ThermalConductivityDry>
<Emissivity>0.9</Emissivity>

[V U O )

-] M f*

Y W0 Co

<Coloxr>0x008054</Colox>
<MoistureStorageFunction>
<TableValue>
<x>0</x>
<y>0</y>
- </TableValue>
=] <TableValue>
<x>0.1</x%>
<y>37</y>
</TableValue>
= <TableValue>
<x>0.3</x%x>
<y>45</y>
</TableValue>
= <TableValue>
<x>0.5</x%>
<y>53</y>
- </TableValue>

T R = B = I
[

o (n
{THT}

[ SR T B e BRI o) |

(LR % I B

W W MMM NN NN DD NN e
B O W0 <] s

<WaterVaporDiffusionResistanceFactor>203</WatexrVaporDiffusionResistanceFactor>




Boundary Condition Library: Transient Thermal + Moisture Engine (1ygroThermrem)

THERM File Properties

Heat Transfer
[~] Moisture

(® Transient

Them File Properties  Calculation Options  Model Exposure

Simulation Engine
(O Steady-State Themal {ConRad)

(® Transient Thermal + Moisture (Hygro ThemFEM)

If the Simulation Engine is set to HygroThermFEM
the Boundary Condition Library will have a
different appearance and functionality

/

Calculation Window He

Select Boundary Condition Libra
from the Libraries menu

Libraries | Options

N

Shift+F4
Shift+F5

Material Library

Boundary Condition Library

This Boundary Condition Library List View dialog box will appear

~

Click the Detailed
View button to see

the record details ~— ———

(next page)

Use New and Copy to
make new records
Use Delete to delete /
records

I New

® ' Boundary Conditions Library

Detailed View |

Copy
Delete
Import
Export

Report

In this version, these /'V

options are not
available

Print

Save Lib As

Name

Convection Model |

Fixed film coefficient - Indoor

Fixed film coefficient with fixed radiation coefficient

ASHRAE Outside

Fixed temperature and humidity
ASHRAE Inside Convection Only
Constant Heat Flux Outside
Constant Heat Flux Inside

Fixed temperature

Kimura Only

Fixed film coefficient - Outdoor

. Type
|
|

| Transient | Fixed Convection Coefficient

Transient Fixed Convection Coefficient
Transient ASHRAE/NFRC Outside
Transient ASHRAE/NFRC Outside
Transient ASHRAE/NFRC Inside
Transient ASHRAE/NFRC Outside
Transient ASHRAE/NFRC Outside
Transient ASHRAE/NFRC Outside
Transient Kimura

Transient Fixed Convection Coefficient




Boundary Condition Library: Transient Thermal + Moisture Engine (1ygroThermrem)

When Boundary Conditions are applied to a boundary segment
in a THERM model, a Time Step XML file is referenced. The
Time Step values are not applied in the Boundary Condition

Library itself.

Boundary Conditions

Name ’ Fixed film coefficient - Indoor

(® Neumann Boundary Condition Type
Convection
Model %VFixed Convection Coefficent
[Jradiation (ThermalLongwave)
Automatic Enclosure Model
Black Body Radiation

Fixed Radiation Coeffident

[JHeat Flux
[] solar Radiation

(O Dirichelt Boundary Condition Type

Temperature

Humidity

Save

Cancel
1 New
Copy

Edit

| [ Transient List View

Click either
List View
or

Cancel

/to return to the List

view

> Click New or Copy
to make a new

record

<+

®——— (lick the arrow to
see other colors to
set for the material

Y

Other




Boundary Condition Library: Transient Thermal + Moisture Engine (1ygroThermrem)

The Boundary Conditions Library for the Transient simulation engine is stored in an XML file called

BoundaryConditions.xmi Local Disl{(C:) > Users » Public » LBNL > THERMS.0 » Iib}

N

located here: Name Date modified Type
|| Materials.xml 11/1/2020 1:51 PM XML Document
C:\Users\Public\LBNL\THERMS. 0\lib = BoundaryConditions-xml] 10/30/2020 5:59 PM XML Document

B BoundaryConditionsxml E3

1 EksoundaryConditionsType>

= <BoundaryConditionType>

<UUID>62618ab2-b9%46-11e9-a2a3-2a2ae2dbcced</UUID>
”4.,<Name>Fixed film coefficient with fixed radiation coefficient</Name>
<Protected>true</Protected>
<BCType>Transient</BCType>
<BCModel>Neumann</BCModel>
<Convection>
<Model>Fixed Convection Coefficient</Model>
</Convection>
= <Radiation>
<Model>Fixed Radiation Coefficient</Model>

</Radiation>
<UseHeatFlux>false</UseHeatFlux>
<UseTemperature>false</UseTemperature>
<UseHumidity>false</UseHumidity>
<Color>0xFF0000</Coloxr>
8 </BoundaryConditionType>
12 [H \ <BoundaryConditionType>
20 <UUID>d5bea3f2-b241-11e9-a2a3-2a2ae2dbcced</UUID>
21 Name>ASHRAE Outside</Name>
22 <Protected>true</Protected>

)

s Wt

The BoundaryConditions.xml —
file contains a section for each
record displayed in the library

w o
{1}
=

[

W N
I

23 <BCType>Transient</BCType>

24 <BCModel>Neumann</BCModel>

25 [ <Convection> I
26 <Model>ASHRAE/NFRC Outside</Model>

27 - </Convection>

28 <UseHeatFlux>false</UseHeatFlux>

29 <UseTemperature>false</UseTemperature>

30 <UseHumidity>false</UseHumidity>

3 <Color>0x0000FF</Coloxr>

S8 I B

</BoundaryConditionType>

()




Create a Model: Draw the polygons, Define the materials

e When creating a model for THERM 8, it is advisable to draw it “from scratch”.
o  You can also import a file made from previous versions, which will set all the materials to black and they must be redefined for
each polygon
e Draw polygons as you would normally do in THERM 7
e Thereis a sample file for the transient + moisture model in the “Samples” folder, called “stucco Wall - Moisture. THM”

IR 8.0- [Stucco Wall - Moisture.THM] -

Bi' ﬁk Edit View Draw Libraries Options Calculation Window Help

ypsum Board Interior

-ply cross-laminated panel
Aerated Concrete
Cellulosic Fiber
Chipboard
Cottaer Sandstone
Default Name
Fiberglass Batts
Frame Cavity
Gypsum Board Exterior
Hardwoods (Deciduous)
Laminated panel
OSB Board
Plywood
Softwoods (Coniferous)
Stucco

Draw the polygons

You can set the materials from
the Toolbar pulldown list as
you draw

B " Material Definitions

You can also double click on a

Name | Gypsum Board Interior

polygon to get to the Material /

Library List view to select the Material Type

. |Li¢;u‘d Transportation Redistribution
material. Solid
_ Frame Cavity Water Content [Ib/ft3] DI [ft2/s]
_ Glazing Cavity 0 1.99132e-09
3 o 0.593066 1.99132e-09
External Radiation Enclosure 23,0084 e
| Shading Material




Create a Model: Define Boundary Conditions

NOTE: If the timestep value set in
File / Properties is different than
the timesteps in the Timestep XML
files, the program will pick the
smallest timestep between all the
values.

Click the BC toolbar button

The boundary conditions will be defined as adiabatic (black)

Double click on the interior and exterior boundary segments to set them to the correct Boundary Condition record from the Library
With the Boundary Condition dialog box open, you also need to specify the Time Step XML file

The color of the boundary condition segment will change based on the colors defined for each boundary condition

Double click on the boundary
condition segment

. Select the appropriate Boundary Condition from the
This opens the Boundary ) o )
. . pulldown list or by clicking the double arrow which
Condition dialog box " ) )
\ opens the Boundary Condition Library as a grid

® ' Boundary Condition b4
Boundary Condition lFixed film coefficient - Indoor v

U-factor Surface lNone vI | oK I

Timestep Input FileName BC_TS_FixedFilmInterior.xml

/

The Timestep Input File must also be specified. Click the elipses button to open a file browser dialog box, to select the
appropriate Timestep XML file. Several example Timestep XML files are included in the installation, and stored in the Lib
subfolder.

If a Timestep file is referenced from another directory, THERM will automatically copy it to the program Lib subfolder. If
you select the same filename and changed something in the meantime, and stored somewhere else, the program, when
it copies the file to the lib subfolder, will ask if you want to overwrite the older file that is in lib.

/

| <« Users » Public » LBNL > THERM8.0 > lib v [J) 2 Searchlib
New folder == » [T
A Name Date modified Type -
| ] BC_TS_FixedHeatFluxExteriorxml 9/9/2020 2:02 PM XML Document
D BC_TS_FixedFilmInteriorWithLin€rizedRadiation.xml 9/18/2020 419 PM XML Document
D BC_TS_FixedFilmlInterior.xml 9/8/2020 1:26 PM XML Document
| ] BC_TS_FixedFilmExteriorxml 9/8/2020 1:26 PM XML Document




Calculate the model

When the model is defined, click the Calc button [yZy

A Progress dialog box will be displayed

It may go through several iterations, and take some time to finish the
calculation

Progress

Timestep number: 1/5
Simulating moisture properties.
Simulating thermal properties.
Simulating moisture properties.
Simulating thermal properties.
Simulating moisture properties.
Simulating thermal properties.
Timestep number: 2/5
Simulating moisture properties.
Simulating thermal properties.
Simulating moisture properties.




View Results: Temperatures

® Once the model has finished simulating (which can take a while), ' Calculation 4{}}@993\{7*5{6!9‘7 |
click on either the Results toolbar icon | & to see a visualization of the results Calculation F9
Or the Calculation / Show Results menu option Show Results

e BE PATIENT -- it will take several seconds for the visualization tool (THERMM-Viz) to appear

TPolygons TElements TNodes ResetCamera Data: |Temperatures v
1 Current timestep: 1 % 5
Temperatures v
Choose the values | s ;
, to displa Humidities "
This marker can be moved to show Py | WaterContent ‘,

the values over the timesteps

Temperatures (°C)
-60 30 00 30 60 90 120 150 18.0 21.0




View Results: Humidity

Humidity results

Humidity values are
being displayed

TPolygons TElements TNodes ResetCamera Data: |Humidities v

1 Current timestep: 4 / 5

This marker can be moved to show
the values over the timesteps

1.0 21 32 43 &4 66 77 88 99 110

Humidity (%




View Results: Humidities over time

Humidity, Timestep 0 Humidity, Timestep 60 Humidity, Timestep 100

Humidity (%)
7.0 13.7 203 27.0 33.7 403 47.0 53.7 603 6/.0

L . -



View Results: Water Content

Water Content Results

Water Content values
are being displayed

TPolygons TElements TNodes ResetCamera Data: WaterContent N

1 Current timestep: 3 5

This marker can be moved to show
the values over the timesteps

Water Content (kg/mA3)
00 42 84 127 169 2]1.1 263 29.6 33.8 38.0




Transient Thermal + Moisture Engine (nygrothermrem) Libraries: XML files

The Material Library, Boundary Condition Library and Boundary Condition Timestep files are XML files

They are located in the “lib” subdirectory \

A single Materials.xml file g

A single BoundaryConditions.xml file —

/‘

Boundary Condition Timestep XML <
files

NOTE: These files can have any

name; the sample Timestep files
included in the THERM 8 installation

all have the prefix BC_TS to add
organization to the names, but this

is not a required naming

convention. \

Name

|2 Materials.xml

2’ BoundaryConditions.xml

] BC_TS_YazdanianKlems.xml

|2, BC_TS_TARPFilmIntericr.xml

| BC_TS_TARPFilmExterior.xml

2 BC_TS_Montazerixml

|2 BC_TS_Kimura.xml

/& BC_TS_FixedTemperatureAndHumidityOutside.xml
=] BC_TS_FixedTemperatureAndHumiditylnside.xml
& BC_TS_FixedHeatFluxInterior.xml

|2 BC_TS_FixedHeatFluxExterior.xml

= BC_TS_FixedFilmInteriorWithLinerizedRadiation.xml
/2| BC_TS_FixedFilmInterior.xml

|2 BC_TS_FixedFilmExterior.xml

|2 BC_TS_Fixed_T_RH_HC_120 steps-Interior.xml

/& BC_TS_Fixed_T_RH_HC_120 steps-Exterior.xml

/= BC_TS_ASHRAEQutsidexml

2 BC_TS_ASHRAEInsidexml

Local Disk (C:) » Users » Public » LBNL > THERMS&.0 > lib

Date modified

11/1/2020 2:15 PM
11/1/2020 2:27 PM
9/23/2020 1:20 PM
9/8/2020 1:11 PM

9/8/2020 1:26 PM
9/23/2020 1:20 PM
9/23/2020 1:20 PM

9/18/2020 419 PM
9/18/2020 4:19 PM
9/9/2020 2:01 PM
8/9/2020 2:02 PM
9/18/2020 4:19 PM
9/8/2020 1:26 PM
9/8/2020 1:26 PM
10/30/2020 6:18 PM
10/30/2020 6:18 PM
8/18/2020 4:19 PM
9/18/2020 4:19 PM

Type

XML Document
AML Document
XML Document
AML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
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Transient Thermal + Moisture Engine (nygrothermrem) Libraries:

Materials XML file

Eﬂlwaﬁﬁdsxmlﬂi

Ekﬂacerials>
-] <SolidMaterial>

<Name>Laminated panel</Name>
<Protected>true</Protected>

n s W N -

~] o

<BulkDensity>450</BulkDensity>
<Porosity>0.55</Porosity>

<Emissivity>0.9</Emissivity>

[ S

<Color>0x008054</Coloxr>
E <MoistureStorageFunction>
= <TableValue>
<x>0</x>
<y>0</y>
- </TableValue>
= <TableValue>
<x>0.1</x>
<y>37</y>
- </TableValue>
=) <TableValue>
<x>0.3</x>
<y>45</y>
- </TableValue>
=) <TableValue>
<x>0.5</x>
<y>53</y>
</TableValue>

[ TP

MmN b W N O W

Pt

(4 BY S 'S T O T S e T ¥ o B W
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w
=
1

<UUID>8dd145d0-5£30-11ea-bc55-0242ac130003</UUID>

<DefaultThickness>0.01</DefaultThickness>
<MaterialInformation>NA</MaterialInformation>

<SpecificHeatCapacityDry>1400</SpecificHeatCapacityDry>
<ThermalConductivityDry>0.125</ThermalConductivityDry>

<WaterVaporDiffusionResistanceFactor>203</WaterVaporDiffusionResistanceFactor>

<LiquidTransportationCoefficientSuction>
<TableValue>
<x>0</x>
<y>0</y>
</TableValue>
<TableValue>
<x>73</x%>
<y>4e-12</y>
</TableValue>
<TableValue>
<x>534</x>
<y>5e-12</y>
</TableValue>
</LiquidTransportationCoefficientSuction>
<LiquidTransportationCoefficientRedistribution>
<TableValue>
<x>0</x>
<y>0</y>
</TableValue>
<TableValue>
<x>5T7</x%>
<y>5.2e-11</vy>
</TableValue>
<TableValue>
<X>65</x%>
<y>Te-11</y>
</TableValue>
<TableValue>
<x>534</x>
<y>le-10</y>
</TableValue>
</LiquidTransportationCoefficientRedistribution>
<ThermalConductivityMoistureDependent>
<TableValue>
<x>0</x>
<y>0.12</y>
</TableValue>
<TableValue>
<x>534</x>
<y>0.12</y>
</TableValue>
</ThermalConductivityMoistureDependent>
<ThermalConductivityTemperatureDependent>
<TabkbleValue>
<x>10</x%>
<y>0.12</y>
</TableValue>
</ThermalConductivityTemperatureDependent>
</SolidMaterial>




Transient Thermal + Moisture Engine (nygrothermrem) Libraries:
Boundary Condition XML file

B BoundaryConditions xml E3 I

EkBoundaryConditionsType>

—~| <BoundaryConditionType>
<UUID>8a0494b0-d5ba-11ea-87d0-0242acl130003</UUID>
<Name>Fixed film coefficient - Indoor</Name>
<Protected>true</Protected>
<BCType>Transient</BCType>
<BCModel>Neumann</BCModel>

=] <Convection>

<Model>Fixed Convection Coefficient</Model>

</Convection>
<UseHeatFlux>false</UseHeatFlux>
<UzeTemperature>false</UseTemperature>
<UseHumidity>false</UseHumidity>
<Coloxr>0xFF0000</Coloxr>

</BoundaryConditionType>

EH <BoundaryConditionType>

<UUID>62618ab2-b9%46-11e9-a2a3-2a2ae2dbcced</UUID>

<Name>Fixed film coefficient with fixed radiation coefficient</Name>

<Protected>true</Protected>

<BCType>Transient</BCType>

21 <BCModel>Neumann</BCModel>

22 ‘& <Convection>

23 <Model>Fixed Convection Coefficient</Model>

24 - </Convection>

25 H <Radiation>

26 <Model>Fixed Radiation Coefficient</Model>

- </Radiation>

<UseHeatFlux>false</UseHeatFlux>

<UseTemperature>false</UseTemperature>

<UseHumidity>false</UseHumidity>

<Color>0xFF0000</Coloxr>

- </BoundaryConditionType>
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Transient Thermal + Moisture Engine (nygrothermrem) Libraries:
Boundary Condition Timestep XML file

(=] BC_TS_FixedFiminterior.xml E3 |

3 H
4
5 =
6
",T )
=
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11
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13
14
15
16
17
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20
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26
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32
33
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37 =
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359 -

<?xml version="1.0"?2>
<InputBoundaryConditionsData xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="BoundaryConditionsInputFile.xsd">
<Name>Fixed Film Coefficient Interior</Name>
<BoundaryConditionTransient>
<ConvectionTimesteps>
<FixedConvectionFilmTimestep>
<Index>1</Index>
<Temperature>22</Temperature>
<Humidity>0.0</Humidity>
<FilmCoefficient>1.5</FilmCoefficient>
</FixedConvectionFilmTimestep>
<FixedConvectionFilmTimestep>
<Index>2</Index>
<Temperature>20.5</Temperature>
<Humidity>0.0</Humidity>
<FilmCoefficient>1.4</FilmCoefficient>
</FixedConvectionFilmTimestep>
<FixedConvectionFilmTimestep>
<Index>3</Index>
<Temperature>20</Temperature>
<Humidity>0.0</Humidity>
<FilmCoefficient>1.4</FilmCoefficient>
</FixedConvectionFilmTimestep>
<FixedConvectionFilmTimestep>
<Index>4</Index>
<Temperature>19</Temperature>
<Humidity>0.0</Humidity>
<FilmCoefficient>1.8</FilmCoefficient>
</FixedConvectionFilmTimestep>
<FixedConvectionFilmTimestep>
<Index>5</Index>
<Temperature>18.5</Temperature>
<Humidity>0.0</Humidity>
<FilmCoefficient>2.4</FilmCoefficient>
</FixedConvectionFilmTimestep>
</ConvectionTimesteps>
</BoundaryConditionTransient>
</InputBoundaryConditionsData>




Known Issues

e Material Library
o Making a new record: Set the program units to Sl and enter the values in the Material
Library Detail view in Sl units. The program doesn’t properly convert the values if they
are entered in IP units.
e Boundary Condition Library
o Detail View to List View: If you go from the List View to the Detail View, in some cases

the program will display the details of the first record, not the record you had
highlighted.



