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Abstract

The presentation goes into a summary of what PFLOTRAN does, y
which is to model subsurface flow and transport, and why
PYFLOTRAN is created. The bulk of the slides present how the
PYFLOTRAN graphical user interface is structured, and the
functionalities of the application. The presentation shows
screenshots of the application, and a bit of the many individual
components that are strapped with the main window. Lastly,
future work is described where reading from input files, and
migrating to a web app is suggested.
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PFLOTRAN

D

* PELOTRAN is a massively parallel subsurface flow
and reactive transport code
* Developed in the DOE complex for the purpose of

understanding problems related to:
—Energy, climate and national security.

* Some of the present applications of PFLOTRAN

include geothermal energy extraction, carbon

‘s“equestration, nuclear waste repository science,
rctic hydrology and groundwater flow.
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S IMULATION
SIMULATION_TYPE SUBSURFACE
PROCESS_MODELS
SUBSURFACE_TRANSPORT transport
/

[SUBSURFACE

IFORM_VELOCITY 1.0 0.0 0.0 m/yr

HEMISTRY
PRIMARY_SPECIES
H+
HCO3-
Ca++

/

SECONDARY_SPECIES

OH-
C03~-~
CoZ(aq)
CaC03(aq)
CaHCO3+
Ca0H+
/
GAS_SPECIES
coz{g)
/
MINERALS
Calcite
/
MINERAL_KINETICS
Calcite
RATE_CONSTANT 1.000d-06 mol/m*2-sec
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1Python Shell

IPython Qtconsole 3.2.8

Python 2.7.18 (default, may 23 2915, ©9:44:08) [MSC v.1508 64 bit (AMDE4)]

Type "copyright", "credits" or

"license" for more information.

IPython 3.2.8 -- &n enhanced Interactive Python.

-> Introduction and overview of IPython's features.
%qu:ckref -> Quick reference.
help -> Python's own help system.

object? -> Details about 'object', use 'object??' for extra details.

%guiref -> A brief reference about the graphical user interface.
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Technology Stack: Views <@

Create designs in Qt
Designer

Create view layer Connect to controller




Material Properties
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= Main Controller

Middleman

Light verification logic

Controller

= Main View = Other Views = Main Model

Front facing Ul Attributes RS mmunicate with PyFLOTRAN

Bulk of interaction Other views (run, open..) Relay back to GUI

= Other Models
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PyFLOTRAN
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[ pyflotran-qui
1 controllers
1 model
1 pyflotran
] tests
1 views
[& boundary_condition_ui.ui
[& characteristic_curves_ui ui
[& checkpoint_ui.ui
[ chemistry_ui.ui
[& constraint_condition_concentration_ui.ui
[& constraint_condition_mineral_ui.ui
[& constraint_condition_ui.ui
|2 dataset_ui.ui
[ flow_ui.ui
[& flow_variable_adder_ui.ui
[& fluid_properties_ui.ui
[ generic_warning_ui.ui
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Read from input file
Early validation \
o= ‘prettity’ GUI
Migrate to web /

(Django/Flask)
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