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Outline of Topics

Graphical Selection of ICs and BCs

Base Materials

• Updated Base Materials Editor

• “Interpolated from SFF File”

• Material Property Limiters

Plotting Pressure Profiles

Initial Conditions from IC files

New GMV Output Options

Chemistry Reaction Rate Coefficient User-Defined 
Expression Parser
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Example based on 
Wednesday Gasifier from 
Barracuda training class
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Graphical Selection of ICs and BCs

Added in release 17.3.0

No longer using IJK cell indices to 
locate ICs and BCs

Now using XYZ physical coordinates

• Will not change when grid 
resolution is increased or decreased

• Graphical point-and-click selection 
of IC and BC locations

• Quicker and easier to define
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Selecting Pressure BC for Cyclone Inlets
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Click on Select region
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Selecting Pressure BC for Cyclone Inlets

Click and drag to graphically select the cyclone inlet horn face 
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Selecting Pressure BC for Cyclone Inlets
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x, y, z automatically 
populated from 
graphical selection
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Updated Base Materials Editor

Added in release 17.3.0

More compact and logical arrangement 
of properties in the GUI

Color-coded labels

• Green = properties are valid across 
entire temperature range

• Red = properties are invalid at some 
temperatures
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Material Properties “Interpolated from SFF File”

Added in release 17.3.0

New functional form available for 
all material properties

• “Interpolated from SFF file”

“Input” is temperature in the user-
selected units

“Output” is the current property in 
the user-selected units

Linear interpolation between rows
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Material Property Temperature and Value Limits

Example: the 4th-order polynomial expression for the 
viscosity of N2 goes negative at about 4900 K

• Negative viscosity (or other material properties) can 
lead to invalid results and/or solver crashes

Temperature and/or Value Limits allow for bounds to 
be placed for each property

• If T < Min. value, property is evaluated at T=Min.

• If T > Max. value, property is evaluated at T=Max.

• Min. and Max. Value Limits can also be defined

Built-in database materials have limits pre-applied 
when available from the reference sources
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Material Property Limiter Example: N2 Viscosity
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No Temperature Limits With Temperature Limits
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Plotting Pressure Profiles

Transient data points defined along the vertical 
axis of the vessel

• Record pressure every time-step

• Analogous to physical pressure taps

For convenience, space points evenly at 1-meter 
intervals

• This makes apparent bed density calculations 
very easy, since Δz is simply 1 m
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z = 0.5 m

z = 1.5 m

z = 2.5 m

z = 3.5 m

z = 4.5 m

z = 5.5 m

z = 6.5 m

z = 7.5 m
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Transient Pressure Data

Plot Manager can be used to plot 
pressure data recorded by the 
transient data points

12

http://www.cpfd-software.com/
http://www.cpfd-software.com/
http://www.cpfd-software.com/


CPFD Software ▪ 1255 Enclave Parkway, Suite E ▪ Houston, TX 77077 USA

Plotting the Pressure Profile at a Specific Time

Python can be used to perform data analysis on the transient pressure data

• Select data for a certain time-period: 90 to 100 s

• Perform a time-average for each location

• Plot the pressure profile vs height

Start a Jupyter Notebook in the simulation directory:

jupyter-notebook pressure_profile_example.ipynb

Start with a typical “import” cell in the Jupyter notebook:
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Read from trans.data00 and Calculate Time-Average
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How to filter for a specific time period:

tFilter = (t > tMin) & (t <= tMax)

You can then use this as a filter on any other data 
array with matching dimensions:

myAverage = np.mean(P[tFilter])
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Plot the Average Pressure Profile, 90 s to 100 s
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Plotting Pressure Profile vs Time

Useful to assess whether steady state 
has been reached

Lines are colored using a “colormap”

• Matplotlib includes many useful 
colormaps, see the web page 
Colormap reference

A color bar is placed on the right-
hand side of the plot to indicate the 
time value of each line
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Define Time Periods and Read trans.data00
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…

Import the cm module to use colormaps

transData is a 2-dimensional array
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Create Plot for Pressure Profile Over Time
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Outer loop is for time values

Inner loop is for data columns

Set the desired colormap here
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Fluid and Particle ICs: “Initialize from IC file”

Added in release 17.3.0

Use results from a previous Barracuda simulation as fluid and 
particle ICs for a new simulation (not a restart)

• Run a “base case” to steady state

• Start variations based on the base case steady state results

• All fluid and particle properties are used for the ICs

Current example using Wednesday Gasifier:

• Add additional Injection BC locations

• Add a new internal flux plane

• Select additional GMV output variables
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Save Case As…
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Remember to Select IC file
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Edit Fluid IC
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Edit Particle IC
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Select full domain, either 
with GUI click-and-drag 

or by using [ and ]
shortcut keys in the 
Region text boxes
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Add Injection BCs
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Add Flux Plane
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GMV Output Options
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Run for a Single Time-Step to Verify Changes

New coal feed Injection BC locations have been added

• Original simulation had 1 Injection BC for coal feed

• New simulation has 4 Injection BCs for coal feed

New internal flux plane has been added

New GMV variables have been added
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It’s Not a Restart!

This is a new simulation, not a 
restart.

• Original simulation at t = 100 s

• Save Case As… simulation with 
changes at t = 0 s

The IC file from the original 
simulation was only used to define 
the initial fluid and particle fields in 
the new simulation
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User-Defined Expressions for Reaction Rate Coefficients

New feature in 17.4.0

• Same parser interface as updated 
User-Defined Drag Model GUI

Interface is improved to allow user to 
simply and clearly define chemical 
reaction rate coefficients

• Subexpressions can be used

• Much more flexible and powerful 
than older constants-based input 
method
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Example: Evaporation of Water Droplets

See CPFD Support Site post Evaporation Model for 
Droplets and Solid Particle Drying (Updated)

In previous versions of Barracuda:

• The expression for partial pressure of water 
(Yaws, 1999) could not be entered directly.  A 
curve-fit approximation was needed.

• Implementing the time-step stability term 
required multiple inter-related rate coefficient 
definitions.
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Reaction Definitions Using pre-17.4.0 Input (Arrhenius)
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Reaction Definitions with User-Defined Expressions
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User-defined expression is 
much closer to the way we 
naturally write the reaction rate 
with variables.
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Syntax of User-Defined 
Expressions

C-like input

• End statements with ;

• Final return statement

Syntax highlighting

Comments are supported

• Use //

Real time error-checking
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