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Questions

 Why are you studying to be a Chemical Engineer?
 What inspired you, and is inspiring to you?
 Where do you see yourself in 3 years? In5 years? In 25 years?

You must get all of the education that you possibly can. Life has become so complex and
competitive. You cannot assume that you have entitlements due you. You will be expected to put
forth great effort and to use your best talents to make your way to the most wonderful future of
which you are capable. Sacrifice a car; sacrifice anything that is needed to be sacrificed to
qualify yourselves to do the work of the world. That world will in large measure pay you what it
thinks you are worth, and your worth will increase as you gain education and proficiency in your
chosen field. (Gordon B. Hinckley

We are all faced with a series of great opportunities brilliantly disguised as impossible situations
(Charles Swindoll)

Opportunity is missed by most people because it is dressed in overalls and looks like work
(Thomas Edison)

| was seldom able to see an opportunity until it had ceased to be one.
(Mark Twain)
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Why go to graduate school? (MS)

e Strengthen education

e |Important degree for some companies
* Prepare for a “research” job

o “Stepping stone” to Ph.D.

o Asset for first job




Why go to graduate school? (Ph.D.)

* Necessary for most research positions

e Learn how to perform independent research
* Required for academic positions

* Increased earning potential
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Some Facts

« Program Size
— 15 full time faculty members, around 3 students per faculty
— 35 PhD students
— 12 MS students
 Entrance Requirements
— 3.0 GPA in upper division ChE classes and 3.3 overall GPA
— GRE general exam (must do well on Quantitative section)
— 3 letters of recommendation—research experience is a plus
— Fall application deadline: Feb. 15 (apply in January, or earlier)

 Financial Aid

— Tuition
* Ph.D.—Department and advisor pay most tuition costs
*  M.S.—Pay own tuition

— Stipend for students making good progress
e $23,000/yr for PhD, $22,000/yr for MS

— Many competitive fellowships available
* NSF, DOD, DOE, EPA, NASA, Hertz, ExxonMobil, etc.
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Some Facts

e Select and work with an advisor

« M.S. Requirements

— 30 credit hours = 23 lecture hours + 7 seminar/research
» 8regular classes (4 required)

— TA for 1 semester (10 hrs/wk)

— Publish 1 scientific paper,
e Contributes to thesis

— Target completion = 2 years

 Ph.D. Requirements

— 54 credit hours = 34 lecture hours + 20 seminar/research
12 classes (4 required)

— TA for 2 semesters (10 hrs/wk)

— Publish 3 scientific papers
e Contributes to dissertation

s — Target completion = 4 years
" BYU



Why BYU ChemE?

* Active Research Programs
— DIPPR
— Combustion and energy
— Biomedical engineering
— Catalysis
— Biochemical and molecular simulation
— Electrochemical

— ~$250,000/faculty per year for research
« Nearly all students in the program are funded

« Faculty are devoted to the students
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Quality Research (Citations/Paper)
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Quality Graduate Students
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How To Prepare for Graduate School?

GRE exam
— Study: especially the verbal and analytical sections
— Can take online, Take early
Application
— January application deadlines (vary by university)
— Letters of recommendation, written statements, transcripts.

Can take grad classes as an undergrad
— prepare for grad school somewhere else,
— early start on research

Integrated Masters Program
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Conclusions

e Graduate work is rewarding and provides many
opportunities

 Many important and interesting research areas
In Chemical Engineering

« BYU Chemical Engineering is a great choice!
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Research

Biochemical Engineering Biomedical Engineering Catalysis
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Combustion Molecular Simulations

: o Sustainable Energy The Intemational Reservoir Thermophysical Properties
N el Simulation Research Institute



Catalysis and Kinetics

 Preparation, characterization, and testing
of sophisticated nanomaterials

 Kinetic and modeling studies of catalytic
reactions

Preparation of FT Cobalt
Catalyst

» Reactor design

» Applications include Fischer-Tropsch
synthesis and water-gas shift reaction

FT CONSORTIUM

Morris Argyle

- BYU

o= Fixed-Bed Reactor




Reservolr Simulation Research

Hugh Hales

* Reservoir simulation is used to
optimize the production of oil and gas.
» To adequately describe reservoir
heterogeneities, immense models are
required. (10° - 10° equations).
* Research at BYU involves:
— Faster methods for linear algebra.
— Faster and more accurate

solutions of partial differential
equations.

~ " — Treatment of complex well and
- BYU ' reservoir geometries




Thermophysical Properties

* Molecular simulations and quantum
chemical calculations

 Thermophysical properties
estimation and measurement

« Manage DIPPR database

Vince Wilding
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Electrochemical Systems

Honey, I
 Fabrication and modeling of high- shrunk
. the battery
performance batteries -
* Development of sugar-powered &WE‘?«“‘:’*_MW
fuel cell
Dean Wheeler « Micro- and nano-scale

electrochemical devices

John Harb
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Biomedical Engineering

Ultrasonic Drug &

)
Gene DeIivery % Partially disturbed
Undisturbed

micelle at the

boundary of an

'\Q(n{; expanding shockwave
AN f

. . micelle not yet
B|” P|tt exposed to
the shockwave

Dastruyad micelle
sheared by an
expanding shockwave

Ultrasonic
Gene Delivery

Chemotherapy
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Biomedical/Tissue Engineering

Tissue Engineering on Scaffolds

Growing Hearts in
a Bioreactor

Lon Cook
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Process Control and Optimization

 Energy Systems g g

« Computational Biology @W |

« Optimization Technology s .5
— Nonlinear Programming
— Mixed Integer Systems .3 G SV e

John Hedengren
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Biochemical Engineering / Simulations

 Kinetic modeling of bioprocesses
iIncluding fermentation

* Production of fuel and other products
from biomass

Brad Bundy * Virus-like particles production and
modification for vaccines, drug-
delivery, and nanotemplating

« Simulations of biomolecular systems,
Including biosensors, DNA micro-
arrays, and protein-surface
Interactions

Thomas Knotts

Bﬂﬁr’rdy Lewis



Turbulent Reacting Flow Simulation

85% of world *s energy comes from fossil fuels!

 Needs
— Efficient reactors with low pollution
— Modeling capability for analysis,
prediction, and design
* Problems

— Multi-scale physics
* All modes of heat transfer
» Complex kinetics

DNS of soot formation

* Multi-phase mass transfer ODT of CaCO3 precip.
 Turbulent fluid mechanics in mixer ODT of wall fi
o1 wall Tire
— Cannot resolve all scales=> models - [
4 B4
« Goals | @
— Provide insight into reacting flow ¥ g
25 e |
— Provide data for model development . ,,;.*
— Simulation tools for analysis/design 15 ;1,1‘;_
: AL
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Combustion and Sustainable Energy

85% of world *s energy comes from fossil fuels!

e Clean coal, oil shale, and biomass
energy conversion

* Modeling fundamental processes

» Advanced diagnostics for

Tom Fletcher combustion and gasification
* Ignition conditions of wildland fires

« Analysis of carbon capture and
storage systems

Larry Baxter Oil shale Wildland fires

- BYU ° Particle suspended on laser
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NSF Graduate Research
Fellowship Panel

Graduate Student Panel



