Current Curriculum:

(from the 2006-07 College of Engineering Announcement)
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CHEMICAL ENGINEERING

FRESHMAN YEAR (48 units)

FALL units WINTER units SPRING units
CHE 1A 1 CHEM 1B 3 CHEM 1C 3
CHEM 1A 3 CHEM 1BL 1 CHEM 1CL 1
CHEM 1AL 1 MATH 3B 4 MATH 3C 4
ENGR 3 3 PHYS 1 4 PHYS 2 4
MATH 3A 4 WRIT 2E or 50E 4 WRIT 50E or G.E. elective 4
WRIT 1E or 2E 4
TOTAL 16 16 16
SOPHOMORE YEAR (49 units)
FALL units WINTER units SPRING units
CHE 10 3 CHE 110A 3 CHE 110B 3
CHEM 109A 4 CHEM 6A 2 CHE 132A 4
MATH 5A 4 CHEM 109B 4 CHEM 6B 2
PHYS 3 3 MATH 5B 4 CHEM 109C 4
PHYS 3L 1 PHYS 4 3 MATH 5C 4
PHYS 4L 1
TOTAL 15 7 17
JUNIOR YEAR (47 units)
FALL units WINTER units SPRING units
CHE 119 1 CHE 120B 3 CHE 120C 3
CHE 120A 4 CHE 132C 3 CHE 140A 3
CHE 128 3 CHEM 113B 4 CHE 180A 3
CHE 132B 3 MATRL 101 or MATRL 100B* 3 CHEM 113C 4
G.E. Elective 4 G.E. Elective 3 Technical or Free Elective 3
TOTAL 15 16 16
SENIOR YEAR (47 units)
FALL units WINTER units SPRING units
CHE 140B 3 CHE 180B 3 CHE 184B 3
CHE 152A 4 CHE 184A 3 G.E. Elective "
CHE 172 3 G.E. Elective 4 Technical or Free Electives
G.E. Elective 4 Technical or Free Electives 6
Technical or Free Elective 3
TOTAL 17 16 14

* if applying to the BS/MS Materials program. juniors must take MATRL 1004 in fall. MATEL 100B in winter, and MATEL 100C in spring.



CHEMICAL ENGINEERING

Tnits Utits
IPREP;—\R;—\TION FOR THE MAJOR 75 UNIVERSITY REQUIREMENTS |
American History and Institutions — (one 4-unit course, may be
CHE LA 1 counted as G.E. 1t selected from approved list)
CHEM 1A AL 1B, 1BL, 1C. 1CL ... .. ... .. .. .. .. ... 12
CHEMGAB ... ... ... .. 4 UC Entry Level Requirement: English Composition
CHEM 109A-B-C .. ... ... ... 12 Must be fulfilled within three quarters of matriculation
ENGR3 .3 S
MATH3A-B-C_SA-B-C ... ... ... ... ... 24 Satisfled by:
PHYS 1,2 3 3L.4.4L ... . ... ... 16 GENERAL EDUCATION |
ll.'PPER DIVISION MAJOR. 78 General Subject Areas
CHEIIOA-B. ... 6 Area A: English Reading & Comprehension — (2 courses required)
CHE 119 . 1
CHEIZ0A-B-Coooo 10 | A1 WRIT2Eor2_ A-2: WRIT S0E or 50 or 109ST.
CHEIZZAB-Co.oo 10 Areas D & E: Social Sciences, Culture and Thought
CHE 140A-B.. 6 (2 courses mummum)
CHE I52A 4
CHEITZ....oo 3 Areas F & G: The Arts, Literature
CHEIB0A-B..................................... 6 (2 courses munimuim, at least 1 from Area G)
CHEIB4A-B. .. 6 G
CHEM 113B-C ... 8
MATRL 101 or MATRL 100B* ... ....................3 2 additional courses from Areas D E. F, or G
* see note on next page
Techuical Elective requirement . .. ... .. ... ... ... 12

Prior approval of the student’s technical electives must be obtained
Jrom the student’s faculty adviser.

Approved Techmeal Elective Requirement classes:

CHE 102 CHEM 145 MCDB 133
CHE 121 CHEM 147 MCDB 138
CHE 124 CHEM 150 ME 110
CHE 125 ECE 130A-B-C ME 112
CHE 136 ENGR 101 ME 114
CHE 138 ENGR 103 ME 119
CHE 152B ENGR 185A-B-C-D ME 128
CHE 154 MATH 122A-B ME 134
CHE 160 MATH 132A-B ME 185
CHE171 MATRL 100A.C PHYS 123A-B
CHE 198 MCDB 101A-B PHYS 127A
CHEM 123 MCDB 111 PHYS 127B
CHEM 126 MCDB 121A-B PHYS 129
CHEM 142A-B-C MCDB 126A-B-C

Technical electives taken:

Special Subject Areas

(Please refer 1o the General Education Program Requirements
booklet for more information)

Depth:

Ethnieity (1 course):

European Traditions (1 course):

Writing (4 courses required):

NON-MAJOR ELECTIVES 38

General Education and Free Electives taken:

Courses required for the major, inside or outside of the
Department of Chemical Engineering, cannot be taken for
the passed'not passed grading option. They must be taken
tor letter grades.

TOTAL UNITS REQUIRED FOR GRADUATION ...... 191



their education and obtain M.5. and Ph.D.
degrees.

Education Abroad Program (EAP)
Students are encouraged to broaden their
academic experience by studving abroad for a
vear, or part of a vear, under the auspices of the
University of California’s Education Abroad
FProgram.

Undergraduate Program
Courses required for the pre-major or major, in-
side or outside of the Department of Chemical
Engineering, cannot be taken for the passed/not
passed grading option. They must be taken for
letter grades.

Bachelor of Science—Chemical
Engineering

Note: Schedules should be planned to meet
both General Education and major require-
ments. Detailed descriptions of these require-
ments are presented in the College of Engineer-
ing Announcement and General Education
booklet.

Preparation for the major

Students should plan to meet the General Edu-
cation requirements commeon to all engineering
programs. A total of 113 lower-division units

is required, of which 75 are specified for the
major: Engineering 3, Chemical Engineering 1A
and 10, Chemistry 1A-B-C, 1AL-BL-CL, 6A-EB,
109A-B-C, and Mathematics 3A-B-C and 5A-B-
C, and Physics 1, 2, 3, 4, and 3L, 41

Upper-division major

A total of 78 units is required, of which 66 up-
per-division units are specified: Chemical Engi-
neering 110A-B, 119, 120A-B-C, 128, 132A-B-C,
140A-B, 1524, 172, 180A-B, 184A-B; Chemistry
113B-C; Materials 100B or 101, Twelve units of
technical electives selected from a wide variety
of upper-division science and engineering
courses are also required. Lists of approved
electives are available in the department office.
Transfer students who have completed most of
the lower-division courses listed above and are
entering the junior vear of the chemical engi-
neering program may take Chemical Engineer-
ing 10 concurrently with Chemical Engineering
120A in the fall quarter.

Chemical
Engineering Courses

LOWER DIVISION

1A. Engineering and the Scientific
Methogl
(1) STAFF

Enginesring and its relationship to basic science,
with specific examples from enginesring practice.
Analysis and synthesis of engineening education. Ca-
reer opportunities for chemical enginesring graduates.
Seminaridiscussion format with guest lecturers and cur-
rent experiencesfssues from students” other freshman
engineering/science classes.
10. Introduction to Chemical Engineering
(3) DOYLE. SCOTT
Prerequisites: Chemistry 14-B-C; Mathematics 34-B-C;
and, Enginesring 3.

Elementary principles of chemical engineering. The
major topics discussed include material and energy bal-
ances, stoichiometry, and themodynamics.

99, Introduction to Research

{1-3) STAFF

Prereguisites: consent of instructor and undergraduate
Fchvison

May be repeated for cradit to @ maximum of 6
units. Studlents are limited to 5 units per quarter and
30 units total in all 98/99/T98/1 99/799DCT 99RA
courses combined.

Directed study, normally experimental, to be ar-
ranged with individual faculty members. Course offers
exceptional students an opportunity to participate in a
research group.

UPPER DIVISION

102. Biomaterials and Biosurfaces
{3) ISRAELACHVILI

Not open for credit to students who have com-
pleted Chemical Engineering 121,

Recommended preparation: prior biochemistry;
physical chemistry; and organic chemistry:

Fundarnentals of natural and artificial biorateri-
als and bicsurfaces with emphasis on maolecular level
structure and function and the interactions of bioma-
terials and surfaces with the body. Design issues of
grafts and biopolmers. Basic biclogical and bicchemi-
cal systemns reviewed for nonbiclogists.

110A-B. Chemical Engineering
Thermodynamics
{3-3) CHMELKA, ZASADZINSKI
Erereguisites: Mathematics 5A. Enginesring majors
only

Uze of the laws of thermodynamics to analyze
flow processes encountered in enginesring practice.
Presentation of equations of state for describing state
properties of fluids and mixtures. Applications include
vaporliquid phase equilibria, solution thermodynam-
ics, and chemical-reaction equilibria.

119. Current Events in Chemical

Engineering

{1) STAFF

Ererequisites: Chemical Engineenng 1104-B.
Assigned readings in technical journals on current

events of interest to chemical enginesrs. Student

groups present oral reports on reading assignments

pertaining to new technologies, discoveries, industry

challenges, society/'government issues, professional

and ethical responsibilities.

120A-B-C. Transport Processes

{4-3-3) THECFANOUS, ZASADZINSKIL SANDALL,

MITAGOTRI, TIRRELL

FPrerequisites: Mathematics 5A-8-C; and Physics 4.
Principles and applications of fluid mechanics, heat

transfer, and mass transfer in detemining rates of

transport processes.

121. Colloids and Biosurfaces
{3) ISRAELACHVILI

Not open for credit to students who have com-
pleted Chemical Engineering 102,

Basic forces and interactions between atoms,
molecules, small particles and extended surfaces.
Special features and interactions associated with
(zoft) biological molecules, biomaterials and surfaces:
lipids, proteins, fibrous melecules (DNA), biclogical
membranes, hydrophobic and hydrophilic interactions,
bic-specific and non-squilibrium interactions.

124. Advanced Topics in Transport
Phenomena/Safety

{2) BANERJEE, THECFANOUS

Erereguisites: Chemical Engineenng 1204A-B-C or
Mechanical Engineering 151A-E; and Mechanical
Engineering 1524,

Same course as ME 124,

Hazard identification and assessments, runaway
reactions, emergency relief. Plant accidents and safety
issues. Dispersion and consequences of releases,
125. Principles of Bioengineering
{3) MITRAGOTRI

Not open for credit to students who have com-
pleted Chemical Engineering 125A-B.

Applications of engineering to biological and
medical systems. Introduction to drug delivery, tissue
engineering, and maodern biomedical devices. Design
and applications of these systermns are discussed.

128. Separation Processes

(3) SANDALL, SCOTT

Prerequisites: Chemical Engineering 10 and 1704-5;
apen to College of Engineenng majors onli:

Basic principles and design techniques of equilib-
num-stage separation processes. Emphasis is placed
on binary distillation, liquid-liquid extraction, and
multicompaonent distillation.

132A. Analytical Methods in Chemical
Engineering

(4) DAUGHERTY, FREDRICKSON, SQUIRES
Prerequisites: Mathematics SA-E.

Develop analytical tocls to solve elementary partial
differential equations and boundary value problems.
Separation of vanables, method of characteristics,
Sturm-Liouville theory, generalized Fourier analysis,
and computer math tools.

132B. Computational Methods in
Chemical Engineering

(3) SANDALL

Prerequisites: Mathematics SA-B-C.

Murnerical methods for solution of linear and
nonlinear algebraic equation sets, interpolation and
numerical integration, optimization, initial-value
problems in ordinary differential equations and bound-
ary-value problems. Emphasis on development of com-
putational tocls for chemical engineering applications.

132C. Statistical Methods in Chemical
Engineering

(3) SEECRG

Prerequisites: Mathematics SA-B-C.

Probability concepts and distributions, random vari-
ables, error analysis, point estimation and confidence
intervals, hypothesis testing, development of empiri-
cal chemical engineering models using regression
techniques, design of experiments, process monitoning
based on statistical quality contral techniques.

136. Introduction to Multiphase Flows
(3) THEGCFANDOUS

Prerequisites: Chemical Engineering 1204-5-C ar
Mechanical Enginesring 151C and 1524,

Same course as ME 136,

Development from basic concepts and technigques
of fluid mechanics and heat transfer, to local behavior
in multiphase flows. Key multiphase phenomena, re-
lated physics. Extension of local conservation principles
to usable formulations in multiphase flows. Modelling
approaches. Practical examples.

128. Risk Assessment and Management
(3) THEGFANDUS
Prerequisites: Chemical Engineering 1204-5-C ar
Mechanical Enginesring 1518 and 1524

Same course as ME 148

Conceptual foundations of risk and its utility for
decision making. Determinism, statistical inference,
and uncertainty. Formulation of safety goals and ap-
proaches to risk management. Generalized method-
clogy and tocls for assessing risks in the industrial,
ecological, and public health context.

140A-B. Chemical Reaction Engineering

(3-3) MCFARLAND, 5COTT

Prerequisites: Chemical Engineering 17104 and 120A-8.
Fundamentals of chemical reaction engineer-

ing with emphasis on kinetics of homogenous and

heterogenous reacting systems. Reaction rates and

reactor design are linked to chemical conversion and

selectivity. Batch and continuous reactor designs with

and without catalysts are examined.

152A. Process Dynamics and Control
(4) SEECRG, DOYLE
Prerequisites: Chemical Engineering 1204-5-C and
1404

Development of theoretical and empirical models
for chemical and physical processes, dynamic behavior
of processes, transfer function and block diagram
representation, process instrumentation, control
system design and analysis, stability analysis, computer
simulation of controlled processes,



152B. Introduction to Process Systems
Engineering
(3) SEBORG, DOYLE
Prerequisiter Chemical Engineenng 1524

Advanced single-loop control methods; multivari-
able cantrol problems, real-time optimization, model-
based contral.

154. Engineering Approaches to Systems
Biology

(3) DOYLE

Prerequisites: Chemical Enginesring 171 and Math-
ematics SA-B-C.

Applications of engineering tools and methods to
solve problems in systemns biclogy. Emphasis is placed
on integrative approaches that address multi-scale
and multi-rate phenomena in biological regulation.
Modeling, optimization, and sensitivity analysis tools
are introcuced.

160. Introduction to Polymer Science
(3) KRAMER
Prerequisites: Chemistry 107A-8 or 1094-B.

Same course as Matenals T60.

Introductory course covering synthesis, charac-
tenization, structure, and mechanical properties of
polymers. The course is taught from a materials per-
spective and includes polymer thermodynamics, chain
architecture, measurement and contral of molecular
weight as well as crystallization and glass transitions.

171. Introduction to Biochemical
Engineering
(3) DAUGHERTY
Prerequisites: Chemical Enginesring 1404 and Chem-
istry 109C

Introduction to biochemical engineering covering
enzyme and microbial growth and chemical kinet-
icz with emphasis on the application of chemical
engineering prnciples to the design and operation of
industrial microbial processes.

172. Molecular and Cellular Biology for
Engineers
(3) DAUGHERTY
Prerequisites: Chemical Engineering 1404 and Chem-
istry 1090

Maolecular and cellular biclogy will be introduced
using engineering fundamentals. Topics include pro-
tein structure and function, transcription, translation,
post-translational processing, cellular crganization,
malecular transpart and trafficking, metabolic and
protein networks, modification of cellular information,
and molecular and cellular engineering.

180A-B. Chemical Engineering Laboratory
(3-2) STAFF
Prerequisites: Chemical Enginesring 1704 and 1204-8
(for T80A4): Chemical Engineering 128 and 1404 {for
1808).

Experiments in themodynamics, fluid mechan-
ics, heat transfer, mass transfer, reactor kinetics, and
chemical processing. Experimental design, analysis of
results, and preparation of reports.

184A. Design of Chemical Processes
(3) DOHERTY
Prerequisites: Chemical Enginesring 1704-8;
120A-5-C; 1404; and 1524

Application of chemical engineering principles
to plant design. Conceptual design of chemical
processes. Flowsheeting methods. Engineering cost
principles and economic aspects.

184B. Design of Chemical Processes
(3) DOHERTY
Prerequisites: Chemical Engineering 1704-B;
1204A-B-C; 1404; 1524; and Chemical Engineering
1844

The solution to comprehensive plant design prob-
lerns. Use of computer process simulators. Optimiza-
tion of plant desian, investment and cperations.

196. Undergraduate Research
(2-2) STAFF
Prerequisite: upper-division standing; consent of
instructor

Must have a minimum 3.0 grade-point average for
the preceding three quarters. May be repeated for up
to 12 units. Not more than 4 u may be applied to
depantmental electives.

Research opportunities for undergraduate students.
Students will be expected to give regular oral presen-
tations, actively participate in a weskly seminar, and
prepare at least one written report on their research.

198. Independent Studies in Chemical
Engineering

{1-5) STAFF

Prerequisites: consent of instructor; upper-division
standing; completion of hwo upper-division courses in
chemical engineering.

Must have a minimum 3.0 grade-point-average
for the preceding three quarters. May be repeated up
to twelve units. Students are limited to five units per
quarter and 30 units total in all 95/99/195/799/1990C
19984 courses combined.

Directed individual studlies.

GRADUATE COURSES

202. Biomaterials and Biosurfaces
{3) ISRAELACHVILI
Prerequisites: consent of instructor

Same course as BASE 202,

Recommended preparation: pror biochemistry;
physical chemistry, and organic chemistry:

Fundamentals of natural and artificial biomateri-
als and bicsurfaces with emphasis on malecular level
structure and function and the interactions of bioma-
terials and surfaces with the body. Design issues of
grafts and biopolymers. Basic biclogical and bicchemi-
cal systemns reviewed for nonbiclogists.

210A. Fundamentals and Applications of
Classical Thermodynamics and Statistical
Mechanics

(4) DOHERTY

Not open for credlit to students who have com-
pleted Chemical Engineering 270,

Fundamental concepts in classical thermaodynam-
ics and statistical mechanics for engineening students.
Establishes the framework within which applied
problems can be solved using methodologies that start
with molecular level understanding.
210B. Advanced Torlcs in Equilibrium
Statistical Mechanics
{3) FREDRICKSON

Same course as Materials 274, Not open for credit
to students who have completed Chemical Engineer-
ing 214.

Application of the principles of statistical mechanics
and thermodynamics to treat classical fluid systems
at equilibrium. Topics include liquid state theory,
computer simulation methods, critical phenomena and
scaling principles, interfacial statistical mechanics, and
electrolyte theory.
210C, Topics in Non-equilibrium Statistical
Mechanics
{3) FREDRICKSON

Not cpen for credlit to students who have com-
pleted Chemical Engineering 275,

Anintroduction to the non-equilibrium statistical
mechanics of classical fluid systems. Topics include
time correlation functions, linear response theary,
kinetic theory of gases, Brownian motion, polymer
dynamics, generalized hydrodynamics, non-equilibriurm
thermodynamics, and kinetics of phase transforma-
tions.

210D. Computational Methods in
Statistical Mechanics
{3) STAFF

Not cpen for credlit to students who have com-
pleted Chemical Engineering 273,

Topics of computational quantum and statistical
rmechanics will be covered including pseudopotential
methods for band-structure and totaleneray calcula-
tions, ab initic molecular dynamics, and classical
potential methods for structural relaxation, lattice-
dynamics, Mante Carlo, and molecular-dynamics
simulaticns.

211A. Matrix Analysis and Computation
(4) STAFF
Prerequisite: consent of instructor.

Same course as Computer Science 2114, ECE
2104, Geology 2514, ME 2104 and Mathematics
2064, Students should be proficient in basic numer-

cal methods linear algebra, mathematically rigorous
procts, and some programiming language.

Graduate level-matrix theory with introduction to
matrix computations. SVD's, pseudainverses, variation-
al characterization of eigenvalues, perturbation theory,
direct and iterative methads for matrix computations.

211B. Numerical Simulation
() STAFF
Prerequisite: consent of instructor.

Same course as Computer Science 2118, ECE 2108,
Geology 2518, ME 2108 and Mathematics 2066, Stu-
dents should be proficient in basic numenical methodls,
linear algebra, mathematically rigorous proofs, and
some programming language.

Linear multistep methods and Runge-Kutta meth-
ods for ordinary differential equations: stability, order
and convergence. Stiffness. Differential algebraic equa-
tions. Mumerical solution of boundary value problems

211C. Numerical Solution of Partial
Differential Equations—Finite Difference
Methods

() STAFF

Prerequisiter consent of instructor

Same course as Computer Science 2711C, ECE
210C, Geology 251C, ME 210C and Mathematics
206C Students should be proficient in basic numeri-
cal methods linear algebra, mathematically rigorous
proofs, and some programming language.

Finite difference methods for hyperbelic, parabolic
and elliptic PDEs, with application to problems in
science and engineering. Convergence, consistency,
order and stability of finite difference methaods
Dissipation and dispersion. Finite volume methods.
Software design and adaptivity.

211D. Numerical Solution of Partial
Differential Equations—Finite Element
Methods

(4) STAFF

Prerequisiter consent of instructor

Same course as Computer Science 2710, ECE
2100, Geology 2570, ME 210D, and Mathematics
2060, Students should be proficient in basic numen-
cal methods, inear algebra, mathematically rigorous
procts, and some programming language.

‘Weighted residual and finite element methods for
the solution of hyperbaolic, parabolic and elliptical par-
tial differential equations, with application to problems
in science and engineering. Error estimates, Standard
and discontinuous Galerkin methods.

212. Risk Assessment and Management
(3) THEGFANOUS
Prerequisites: consent of i

bame course as ME 272,

Conceptual foundations of risk and its utility for
decision making. Determinism, statistical inference,
and uncertainty. Formulation of safety goals and ap-
proaches to risk management. Generalized method-
clogy and tools for assessing risks in the industrial,
ecological, and public health context.

216A. Introduction to Magnetic
Resonance Spectroscopy Techniques
(3) CHMELK A
Prerequisiter consent of instructor

An introduction to magnetic resonance theory and
experimental techniques, with emphasis on quantum-
mechanical descriptions of basic NMR methods for
solid-state applications.

216B. Advanced Methods of Magnetic
Resonance with Applications to Materials
Science
(3) CHMELK A
Prerequisiter consent of instructor

This course is intended to provide an understand-
ing of advanced methods of magnetic resonance spec-
troscopy and imaging, emphasizing new applications
to current issues in materials research.
218. Introduction to Multiphase Flows
2) STAFF
Prerequisite: consent of instructor

Same course as ME 218,

Development from basic concepts and techniques
of fluid mechanics and heat transfer, to local behavior
in multiphase flows. Key multiphase phenomena, re-

tructor



lated physics. Extension of local conservation principles
to usable formulations in multiphase flows. Modelling
approaches. Practical examples. Computer simulations.

220A-B. Advanced Transport Processes-
Laminar Flow and Convective Transport
Processes
(4-2) LEAL, BANERJEE, SQUIRES
Prerequisite: consent of instructor

Principles of applied mathematics, dimensional
analysis and asymptotic approximation methods ap-
plied to problems in fluid mechanics and convective
transport phenomena; low-Reynelds number flows,
free-boundary problems, boundary-layer theories and
ather advection dominated phenomena, introduction
ta linear stability theory.

220C. Advanced Transport Processes-Mass
Transfer
(3) SANDALL, ZASADZINSKI

Basic principles of diffusional processes, multi-
component systems, diffusion with chemical reaction,
penetration and surface renewal theories, turbulent
transport.

222A. Colloids and Interfaces |
(3) ISRAELACHVILI
Prerequisiter consent of instructor
Same course as Matenals 2224 and BMSE 2224,
Introduction to the various intemolecular
interactions in selutions and in colloidal systems:
Van der Waals, electrostatic, hydrophobic, solvation,
H-bonding. Introduction to colloidal systems: particles,
micelles, polymers, etc. Surfaces: wetting, contact
angles, surface tension, etc.

222B. Colloids and Interfaces I
(3) ZASADZINSKI
Prerequisite: consent of instructor

Same course as Matenals 2228,

Recommended preparation: Materials 2224 or
Chemical Engineening 2224

Continuation of 2224, Interparticle interaction,
coagulation, flocculation, DLVO theaory, steric interac-
tions, polymercoated surfaces, polymers in solution,
viscosity in thin liquid films. Surfactant self-assembly:
micelles, micro-emulsions, lamelar phases, etc. Surfac-
tants in surfaces: LangmuirBlodgett films, adsorption,
adhesion.

226. Level Set Methods
(4) GIBOU
Prerequisiter Computer Saence 211C, or Chemical
Engineering 211C, or ECE 210, or ME 270
Same course as CMPSC 216, ECE 226 and ME 226.
Mathematical description of the level set method
and design of the numerical methods used in its
irplernentations (EMCO-WEND, Godunoy, Lax-Friedrich,
etc.). Introduction to the Ghost Fluid Method. Applica-
tions in CFD, Matenals Sciences, Computer Vision and
Computer Graphics.

230A. Advanced Theoretical Methods in
Engineering

(4) CHMELKA, FREDRICKSON, LEAL

Prerequisite: consent of instructor

Same course as ME 2444,

Methods of solution of partial differential equa-
tions and boundary value problems. Linear vector and
function spaces, generalized Fourier analysis, Sturm-
Liouville theory, calculus of vanations, and conformal
mapping technigues.

230B. Advanced Theoretical Methods in
Engineering

(3) FREDRICKSON, SQUIRES

Prerequisites: Chemical Enginesning 2304 and consent
of instructor

Same course as ME 2445,

Advanced mathematical methods for engineers
and scientists. Complex analysis, integral equations
and Green’s functions. Asymptotic analysis of integrals
and sums. Boundary layer methods and WEE theory.
220C. Nonlinear Analysis of Dynamical
Systems
(3) DOHERTY
Prerequiisites: Chemical Engineering 2304 and consent
of instructor

Bifurcation and stability theory of solutions to
nenlinear evolution equations; introduction to chactic

dynarmnics. Emphasis on asymptotic and numerical
methods for the analysis of steady<tate and time-de-
pendent nonlinear boundary-value problems.

230D. Numerical Methods in Chemical
Engineering

(3) STAFF

Prerequisiter consent of instructor.

The course will cover topics of numerical analysis
with emphasis on methods for selution of linear and
nonlinear algebraic equation ==ts and initial-value
problems, finite-difference and finite-element meth-
ods, numerical bifurcation analysis, nonlinear optimiza-
tion, and Maonte Carlo methods,

238A-B. Rheology of Polymeric Liquids
{3-3) LEAL

Same course as Materials 2384-5.

A fundamentally-based course focusing on: the
microstructural and molecular basis of viscoelastic flow
for complex fluids, with a particular focus on polymeric
liquids, liquid crystals and colloidal suspensions; experi-
mental technigques and the analysis of viscoslastic flow
phenamena.

240A-B. Advanced Chemical Reaction
Engineering

(3-3) MCFARLAND

Prerequisiter consent of instructor.

Following review of the theory of reaction kinetics
for catalyzed and noncatalyzed systems, detailed
consideration is given to design and performance of
catalysts and chemical reactors. Mathematical studies
of stability and optimization are emphasized in rela-
tionship to mass, energy, and momentum transport.

246. Advanced Catalysis
{3) MCFARLAND, SCOTT
Prerequisiter consent of instructor.

Thearies of reaction rates. Heterogeneous and
homogenous catalysis, including physical structure and
characterization of catalysts. Catalyst poisoning.

252. Monitoring Process and Control
System Performance

{3) SEBORG

Prerequisiter consent of instructor.

Intreduction to methods that can be used to moni-
tor perfarmance and to detect faults. Bath model-
based and data-driven approaches are considered.
Erphasis is placed on statistical techniques for the
analysis of multivariate time series data.

255. Methods in Systems Biology
{3) DOYLE
Prerequisites: prior coursework in celfular biology and
mathematics; consent of Instructor

Same course as BMSE 255

Fundamentals of dynamic network organization
in bicloay (genes, proteins, metabolites). Emphasis
on mathematical approaches to model and analyze
complex biophysical network systems. Detailed case
studies demonstrating succeszes of systems biclogy.
Basic biological systems reviewed for non-biclogists.

256. Seminar in Process Control
{3) DOYLE
Selected research topics in process control.

290. Seminar
{.5) STAFF

May be repeated for cradit.

Seminar featuring guest speakers and graduate
students on topics of cument research interest.

291, Research Group Studies
(1-2) STAFF
Prerequisiter consent of instructor.
Students or instructors present recently published
papers andfor results relevant to their own research.

594, Special Topics
(1-4) STAFF

Spedial seminar on research subjects of current
interest.

596. Directed Reading and Research
{1-12) STAFF

Experimental or theoretical research undertaken
under the direction of a faculty member for graduate
students who have not yet advanced to candidacy.

598, Master's Thesis Research and
Preparation
(1-12) STAFF

Mot applicable to course raguirement for master of
science degree,

Cnly for research underlying the thesis and writing
the thesis.
599. Dissertation Research and
Preparation
(1-12) STAFF

Cnly for research underlying the dissertation and
writing the dissertation.

Computer
Engineering

Computer Engineering Major,

Harold Frank Hall (Engr. 1), Room 4157;
Telephone (805) 893-5615 or (805) 893-8292
E-mail: info@ce.ucsb.edu

Website: www.ce.ucsb.edu

Director: Malgorzata (Margaret) Marek-
Sadowska

Faculty

Kevin Almeroth, Ph.D., Georgia Institute of
Technology, Associate Professor (computer
networks and protocols, large-scale multimedia
systems, performance evaluation and distrib-
uted systerns)

Kaustav Banerjee, Ph.D., UC Berkeley, Associ-
ate Professor (high performance VLS| and mixed
signal systern-on-chip designs and their design
automnation methods; single electron transis-
tors; 20 and optoelectronic integration)

Forrest D. Brewer, Ph.D., University of lllinois
at Urbana-Charmpaign, Professor (VLSI and
computer systern design automation, theory
of design and design representations, symbolic
technigues in high level synthesis)
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