THE UNIVERSITY RESERVES THE RIGHT TO REVISE
ANY INFORMATION LISTED IN THIS TIMETABLE OF CLASSES

The University of Tennessee Space Institute
Spring 2024 Course Listings


AEROSPACE ENGINEERING

AE		500	Master’s Thesis (1-15)
SEC.		001	CRN	33731		Acharya
			002	CRN	33732		Gragston
003	CRN	33733		Johnson
			004	CRN	33734		Kreth
			005	CRN	33735		Moeller
			012	CRN	23948		Palies
			013	CRN	23949		Schmisseur
			014	CRN	23950		Zhao
						
Grading Restriction: P/NP only.
Repeatability: May be repeated.
Credit Level Restriction: Graduate credit only.
Registration Restriction(s): Minimum student level – graduate.

AE		502	Registration for Use of Facilities (1-15)
SEC.		002	CRN 23959		Moeller

Required for the student not otherwise registered during any semester when student uses university facilities and/or faculty time before degree is completed.

Grading Restriction: Satisfactory/No Credit grading only.
Repeatability: May be repeated.
Credit Restriction: May not be used toward degree requirements.
Credit Level Restriction: Graduate credit only.
Registration Restriction(s): Minimum student level – graduate.

[bookmark: _Hlk147827609]AE		504	Introduction to Uncertainty Quantification (3)
SEC.		001	CRN 36867 (Same as ME 504 005 CRN 36872 & BME 504 003 CRN 36869)
TEXT: 	None
TIME:	Monday & Wednesday					11:55 – 1:10							E-113						
PROF:	Dr. Ragini Acharya

Provides a foundational knowledge of uncertainty and propagation, quantification methodologies. It consists of 2 modules: I: Probability Concepts, Basic Statistical Operations, and Set Operations and II: Probabilistic UQ Methods with introduction to non-Probabilistic Methods.
Cross-listed: (Same as Biomedical Engineering 504 and Mechanical Engineering 504.)
[bookmark: _Hlk84578128]
AE		512	Viscous Flow (3)
SEC.		001	CRN	23960
TEXT:	Viscous Fluid Flow; Frank M. White; McGraw Hill; 3rd Edition; ISBN 0072402318
TIME:	Tuesday & Thursday						3:05 – 4:20							Online
PROF:	Dr. Mark Gragston

Derivation of fundamental equations of compressible viscous flow; boundary conditions for viscous heat-conducting flow; exact solutions for Newtonian viscous flow (Navier-Stokes) equations for special cases; similarity solutions. Thermal boundary layers, stability of laminar flows, transition to turbulence, 2-D turbulent boundary layer equations. Incompressible-turbulent mean flow, and compressible boundary layer flow.

Registration Permission: Consent of instructor.

AE		516	Data Measurement and Analysis (3)
SEC.		001	CRN	34284		(Same as ME 516 001 CRN 34868)
TEXT:	Random Data: Analysis and Measurement Procedures; Julius S. Bendat and Allan G. Piersol;
Wiley; 4th Ed.; ISBN 978-0-470-24877-5 
TIME:	Monday & Wednesday					8:45 – 10:00							E-111 
PROF:	Dr. Phil Kreth

Various tools and techniques used in the analysis of random data. Data classification; statistics and probability; spectral and correlation functions; data acquisition fundamentals; input-output system models; and an introduction to modern data analysis procedures.

Cross-listed: (Same as: Mechanical Engineering 516.)
(DE) Prerequisite(s): Undergrad degree in engineering. Consent of instructor.
Recommended Background: Logic-based programming knowledge (preferably within MATLAB) and some laboratory research.
[bookmark: _Hlk116626351]
AE		526	Combustion and Propulsion for Future Aviation (3)
SEC		001	CRN 36832		(Same as ME 526 002 CRN 37097)
[bookmark: _Hlk147827343]TEXT:	Stabilization and Dynamic of Premixed Swirling Flames; Paul Palies; Elsevier Academic Press;			1st Edition; ISBN 978-0-12-819996-1
TIME:	Tuesday & Thursday						10:20 - 11:35						E-113
PROF:	Dr. Paul Palies

Focuses on combustion dynamics and unsteady combustion process in gas turbine engines for commercial aviation. The goal is to describe the fundamentals of combustion processes at work in these propulsion systems including turbulent combustion and combustion instability. A major emphasis is on flame stabilization and combustion dynamics. Flame stabilization includes non-reacting flow processes and chemical reactions complexities associated to the flame front which are described. Combustion dynamics include phenomenon such as flashback, combustion oscillation, and blowoff. Elements of analytical, computational modeling and experimental measurements in the field are introduced and discussed. The operation and principles of gas turbines engines are also described. Finally, the perspective for research and development are outlined and include clean propulsion, sustainable aviation fuel, premixed combustion, and hydrogen combustion. Some of the materials presented in this course are also relevant to other combustion and propulsion systems (fighter aircraft and rocket engines) and will be discussed too.

Cross-listed: (Same as Mechanical Engineering 526.)
Recommended Background: Mechanical Engineering 525 - Combustion and Chemically Reacting Flows I.

[bookmark: _Hlk116627352]AE		566	Electric Propulsion (3)
SEC.		001	CRN	28542
TEXT:	Physics of Electric Propulsion (textbook is available from Amazon.com); Robert G. Jahn;
			Dover Publications; ISBN 10:0486450406; 13: 978-0486450407
TIME:	Tuesday & Thursday						1:30 - 2:45							E-113
PROF:	Dr. Trevor Moeller

Engineering concepts of electric propulsion and its application to modern satellites and deep space probes. Topics include physical principles, practical designs, and performance levels of electrically-powered space propulsion thrusters including: ion engines; pulsed and steady-state (fixed field) plasma and MHD thrusters, including Hall Thrusters, and others.

Recommended Background: Rocket propulsion.
Registration Permission: Consent of Instructor.

AE		590	Selected Engineering Problems (2-6)
SEC.		001	CRN	23965		Acharya
			002	CRN	33737		Gragston
			003	CRN	33738		Johnson
			004	CRN	33739		Kreth
			005	CRN	33740		Moeller
			007	CRN	25292		Palies
			012	CRN	35544		Schmisseur
			013	CRN	35545		Zhao	

Repeatability: May be repeated. Maximum 6 hours.
Comment(s): Enrollment limited to students in problems option.
Registration Permission: Consent of advisor.

AE		599	Special Topics: Fuel Chemistry and Clean Combustion (3)
SEC.		001	CRN	23969 (Same as ME 599 013 CRN 27651)
TEXT:	Combustion; Irvin Glassman, R.A. Yetter, N.G. Glumac; Academic Press, 2014; 5th Edition; ISBN 978-0-12-407913-7
TIME:	Tuesday & Thursday						10:20 – 11:35						Online
PROF:	Dr. Peng Zhao

This course will focus on the chemical kinetics aspect of fuel science and emission control. This course will cover chemical thermodynamics, chemical kinetics, model reduction, ignition chemistry, flame chemistry, detonation, solid fuels, catalytic combustion, NOx and soot formation. 

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

AE		599	Special Topics: Aero Ground Test Simulation and Facilities (3)
SEC.		003	CRN	26620 (Same as ME 599 030 CRN 33099)
TEXT:	None	
TIME:	Monday & Wednesday					10:20 - 11:35						E-111
PROF:	Dr. Milt Davis

Topics.  
•	Provide a Fundamental Understanding of Aerospace Ground Test Simulation and Facilities
•	How Ground Testing Provides Accurate Engineering Information 
•	Application of GT Information to Aerospace System
•	Applicable Analysis Techniques 
•	Suitable Measurement Systems

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

[bookmark: _Hlk147827876]AE		599	Special Topics: Experiments at Large Facilities (3)		
SEC.		005	CRN	25163			(Same as ME 599 015 CRN 28672 and BME 599 005 CRN 25957)
TEXT:	None
TIME:	Monday, Wednesday, & Friday			10:30 - 11:20						Online
PROF:	Dr. Jackie Johnson

1.	Interaction of x-rays with matter.
2.	The production and physics of synchrotron and X-ray Free Electron Laser radiation. 
3.	X-ray optics, beamlines, and instrumentation.
4.	X-ray diffraction and scattering. 
5.	UV and x-ray spectroscopies. 
6.	X -ray imaging (mainly tomography and lensless imaging/ptychography). 
7.	Phasing techniques in macromolecular crystallography.
8.	General user proposal system.

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

[bookmark: _Hlk148514710]AE		599	Special Topics: Hypersonic Airbreathing Propulsion (3)
SEC.		030	CRN	36880		(Same as ME 599 017 CRN 36878)
TEXT:	TBD
TIME:	Tuesday & Thursday						10:20 – 11:35						E-110
PROF:	Dr. Damiano Baccarella

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

AE		600	Doctoral Research/Dissertation (3-15)
SEC.		010	CRN	23980		Acharya
			013	CRN	23983		Gragston
			015	CRN	25295		Johnson
			016	CRN	33741		Kreth
			017	CRN	33742		Moeller
			018	CRN	35547		Palies
			019	CRN	35548		Schmisseur
			020	CRN	35549		Zhao
			
Grading Restriction: P/NP only.
Repeatability: May be repeated.
Registration Restriction(s): Minimum student level – graduate.

AE		601	Doctoral Research Methodology (3)
SEC.		002	CRN	28551
TEXT:	TBD
TIME:	TBD
PROF:	Dr. Jeffrey Reinbolt

Methods of planning and conducting original research and proposal writing.
Grading Restriction: Satisfactory/No Credit grading only.

Repeatability: Maximum 6 hours. May be repeated once.
Registration Restriction(s): Minimum student level – graduate / doctoral students.
Registration Permission: Departmental approval.

AE		690	Advanced Topics: Optical and Laser Methods for Aerodynamic Measurements (3)
SEC.		004	CRN	26835				
TEXT:	None
TIME:	Monday, Wednesday & Friday			3:10 – 4:00							Online
PROF:	Dr. Mark Gragston

Optics and optical measurements play an increasingly important role in various aspects of modern engineering, such as the design of sensors for automation, instrumentation for biomedical diagnostics, and for precise measurements of high-speed gas flows in wind tunnels. This course aims to provide basic knowledge of light, optical components, lasers, and the use of light for engineering measurements.

Repeatability: May be repeated. Maximum 9 hours.
Registration Restriction(s): Minimum student level – graduate.
Registration Permission: Consent of instructor.

AE		690	Advanced Topics: Aeroacoustics and Combustion Noise (3)
SEC.		006	CRN	31012
TEXT:	Computational Aeroacoustics – A Wave Number Approach; Christopher Tam; Cambridge Press			University; ISBN 9780511802065
TIME:	Tuesday & Thursday						3:05 - 4:20							Online
PROF: 	Dr. Paul Palies

Course description: This course focuses on aeroacoustics and combustion noise for aerospace systems. The goals are to (i) describe aeroacoustics processes and sources with experiment, numerical and theoretical examples, (ii) derive existing theories for sound propagation modeling, (iii) understand and implement computational aeroacoustics on canonical examples. The next step is on combustion noise which can be associated with the aeroacoustics of reactive systems. Examples from literature are discussed and the underlying modeling strategy presented as well as the derivation made. This novel Advanced Topics proposes to describe and understand known aeroacoustics theories and their utilization in both non-reacting and reacting conditions. This is a three-credit hour course.
Repeatability: May be repeated. Maximum 9 hours.
Registration Restriction(s): Minimum student level – graduate.
Registration Permission: Consent of instructor.

AE		690	Advanced Topics: Compressible and Reacting Flow Turbulence (3)
SEC.		010	CRN 36398
TEXT: 	None
TIME:	Monday & Wednesday					1:30 - 2:45							E-113
PROF:	Dr. Ragini Acharya

This course will have three modules: I: Brief recap of turbulence, combustion, and compressible governing equations; II: Turbulence-Shock Interaction, Turbulence-Chemistry Interactions, curved shocks, shocklets, compressiblity effects on homogeneous and inhomogeneous turbulence, effects of non-unity Prandtl numbers; III: Sub-grid scale modeling: turbulent-combustion models for premixed and non-premixed combustion.

Repeatability: May be repeated. Maximum 9 hours.
Registration Restriction(s): Minimum student level – graduate.
Registration Permission: Consent of instructor.

BIOMEDICAL ENGINEERING

BME		500	Master’s Thesis (1-15)
SEC.		012	CRN	25804		Johnson

Grading Restriction: P/NP only.
Repeatability: May be repeated.
Credit Level Restriction: Graduate credit only.
Registration Restriction(s): Minimum student level – graduate.

BME		502	Registration for Use of Facilities (1-15)
SEC.		002	CRN	83605		Johnson

Required for the student not otherwise registered during any semester when student uses university facilities and/or faculty time before degree is completed.

Grading Restriction: Satisfactory/No Credit grading only.
Repeatability: May be repeated.
Credit Restriction: May not be used toward degree requirements.
Credit Level Restriction: Graduate credit only.
Registration Restriction(s): Minimum student level – graduate.

BME		504	Introduction to Uncertainty Quantification (3)
SEC.		003	CRN 36869 (Same as AE 504 001 CRN 36867 & ME 504 005 CRN 36872)
TEXT: 	None
TIME:	Monday & Wednesday					11:55 – 1:10							E-113						
PROF:	Dr. Ragini Acharya

Provides a foundational knowledge of uncertainty and propagation, quantification methodologies. It consists of 2 modules: I: Probability Concepts, Basic Statistical Operations, and Set Operations and II: Probabilistic UQ Methods with introduction to non-Probabilistic Methods.
Cross-listed: (Same as Aerospace Engineering 504 and Mechanical Engineering 504.)

[bookmark: _Hlk147829718]BME		529	Application of Linear Algebra in Engineering Systems (3)
SEC.		001	CRN	24061		(Same as ME 529 001 CRN 21620)
TEXT:	Advanced Linear Algebra for Engineers with MATLAB; Sohail A. Dianat and Eli S. Saber; CRC 
			Press; Latest Edition; ISBN 978-1-4200-9523-4
TIME:	Tuesday & Thursday						8:45 - 10:00							E-111
PROF:	Dr. Monty Smith

Fundamental concepts of linear algebra to problems in engineering systems: steady state and dynamic systems. Geometric and physical interpretations of relevant concepts: least square problems, LU, QR, and SVD decompositions of system matrix, eigenvalue problems, and similarity transformations in solving difference and differential equations; numerical stability aspects of various algorithms; application of linear algebra concepts in control and optimization studies; introduction to linear programming. Computer projects.

Cross-listed: (Same as Biomedical Engineering 529; Civil Engineering 529, Electrical and Computer Engineering 529; Environmental Engineering 529; Industrial Engineering 529; Materials Science and Engineering 529; Mechanical Engineering 529; Nuclear Engineering 529).

Comment(s): Graduate standing or consent of instructor required.

BME		560	Tissue Engineering and Regenerative Medicine (3)
SEC.		002	CRN	33260
TEXT:	TBD
TIME:	Tuesday & Thursday						1:30 – 2:45							Online
PROF:	Dr. Sara Hanrahan

Develop an understanding of cell-cell interactions and the role of the extracellular matrix in the structure and function of normal and pathological tissues. Topics include the harvesting of stem cells from specific tissues, the use of artificial and natural scaffolds in three-dimensional tissue culture, and the role of maintaining the stem cell state in culture.

(DE) Prerequisite(s): 503, 511, 521.

BME		583		

BME		588	Cell and Tissue-Biomaterials Interaction (3)
SEC.		003	CRN	33788
TEXT:	TBD
TIME:	Tuesday & Thursday						10:20 – 11:35						Online
PROF:	Dr. Sara Hanrahan

Study of the fundamental principles involved in materials / cell and tissue interactions. Students will learn the underlying cellular and molecular mechanisms in host response to biomaterials. Emphasis will be placed on the integration of biomaterials/neuronal cells and tissue interactions into the design of neural implants (sensors, scaffolds, and therapeutics delivery modalities, etc.). Additional research paper assignments will be given to graduate students registered for this course.

Recommended Background: BME 474.
Comment(s): Prior knowledge may satisfy prerequisites, with consent of instructor.

[bookmark: _Hlk147837228]BME		599	Special Topics: Experiments at Large Facilities (3)		
SEC.		005	CRN	25957		(Same as AE 599 005 CRN 25163 & ME 599 015 CRN 28672)
TEXT:	None
TIME:	Monday, Wednesday, & Friday			10:30 - 11:20						Online
PROF:	Dr. Jackie Johnson

1.	Interaction of x-rays with matter.
2.	The production and physics of synchrotron and X-ray Free Electron Laser radiation. 
3.	X-ray optics, beamlines, and instrumentation.
4.	X-ray diffraction and scattering. 
5.	UV and x-ray spectroscopies. 
6.	X -ray imaging (mainly tomography and lensless imaging/ptychography). 
7.	Phasing techniques in macromolecular crystallography.
8.	General user proposal system.

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

BME		600	Doctoral Research and Dissertation (3-15)
SEC.		011	CRN  25805		Johnson

Grading Restriction: P/NP only.
Repeatability: May be repeated.
Registration Restriction(s): Minimum student level – graduate.

BME		601	Doctoral Research Methodology (3)
SEC.		002	CRN	28552
TEXT:	TBD
TIME:	TBD
PROF:	Dr. Jeffrey Reinbolt

Intensive, individualized experience in reviewing literature, evaluating experimental or theoretical methods, planning a research project, and presenting research project plans orally and in writing.

Grading Restriction: Satisfactory/No Credit grading only.
Repeatability: Maximum 6 hours. May be repeated once.
Registration Restriction(s): Minimum student level – graduate. PhD students only.
Registration Permission: Consent of instructor.

BME		605	Artificial Organs (3)
SEC.		001	CRN 36834	
TEXT: 	None
TIME:	Monday, Wednesday, & Friday			2:00 - 2:50							Online	
PROF: 	Dr. Jackie Johnson

Current artificial organs include Heart, Liver, Kidney, Lung, Pancreas, Skin, Bladder, Auditory brainstem, Bionic contact lens, Cochlear implant and Retinal implant. Course will cover a different organ each week with student led discussions after an introduction of required foundational information.
(DE) Prerequisite(s): Biomedical Engineering 486 and Biomedical Engineering 530.
Registration Permission: Consent of instructor can be given if the student does not have the suggested prerequisites.

MATHEMATICS

Math		515	Analytical Applied Mathematics I (3)
SEC.		002	CRN	37456
TEXT:	TBD
TIME:	Tuesday & Thursday						3:05 – 4:20							Online
PROF:	Dr. Steven Wise

Analysis of advanced techniques in modern context for applied problems: dimensional analysis and scaling, perturbation theory, variational approaches, transform theory, wave phenomena and conservation laws, stability and bifurcation, distributions, integral equations.

Recommended Background: Courses in advanced calculus, linear algebra, and either advanced differential equations or 512.

MECHANICAL ENGINEERING

ME		500	Master’s Thesis (1-15)
SEC.		001	CRN	21580		Acharya
			021	CRN	21600		Gragston
			022	CRN	21601		Johnson	
			023	CRN	21602		Kreth
			024	CRN	21603		Moeller
			025	CRN	21604		Palies
			026	CRN	21605		Schmisseur
			034	CRN	25526		Zhao
			
Grading Restriction: P/NP only.
Repeatability: May be repeated.
Credit Level Restriction: Graduate credit only.
Registration Restriction(s): Minimum student level – graduate.

ME		502	Registration for Use of Facilities (1-15)
SEC.		002	CRN	25081		Moeller

Required for the student not otherwise registered during any semester when student uses university facilities and/or faculty time before degree is completed.

Grading Restriction: Satisfactory/No Credit grading only.
Repeatability: May be repeated.
Credit Restriction: May not be used toward degree requirements.
Credit Level Restriction: Graduate credit only.
Registration Restriction(s): Minimum student level – graduate.

ME		504	Introduction to Uncertainty Quantification (3)
SEC.		005	CRN 36872 (Same as AE 504 001 CRN 36867 & BME 504 003 CRN 36869)
TEXT: 	None
TIME:	Monday & Wednesday					11:55 – 1:10							E-113						
PROF:	Dr. Ragini Acharya

Provides a foundational knowledge of uncertainty and propagation, quantification methodologies. It consists of 2 modules: I: Probability Concepts, Basic Statistical Operations, and Set Operations and II: Probabilistic UQ Methods with introduction to non-Probabilistic Methods.

Cross-listed: (Same as Biomedical Engineering 504 and Aerospace Engineering 504.)

ME		512	Convection Heat Transfer (3)
SEC.		003	CRN	36875
TEXT:	TBD
TIME:	Monday & Wednesday					1:30 – 2:45							E-113
PROF:	Dr. Feng Zhang

Models and equations for fluid motion, the general energy equation, and transport properties. Exact, approximate, and boundary layer solutions for laminar flow heat transfer problems. Heat transfer in internal and external forced and buoyancy driven flows. Application of similarity concepts and analogies to convection heat transfer.

Recommended Background: Undergraduate heat transfer course.

ME		514	Nanoscale Heat Transfer (3)
SEC.		002	CRN 36965
TEXT:	TBD
TIME:	Monday & Wednesday					3:05 – 4:20							E-110	
PROF:	Dr. S. Shin

Fundamentals in thermal energy storage, transport, and conversion from atomic-scale perspectives. Physics of thermal energy carriers (phonon, electron, fluid particle, and photon). Introduction to atomic-scale simulations (molecular dynamics, density functional theory, etc.) for nanoscale heat transfer.

Recommended Background: Heat transfer, thermodynamics, nanomaterials and engineering.
Registration Restriction(s): Consent of instructor is required if from a different background than ME or Aerospace Engineering.

ME		516	Data Measurement and Analysis (3)
SEC.		001	CRN	34868		(Same as AE 516 001 CRN 34284)
TEXT:	Random Data: Analysis and Measurement Procedures; Julius S. Bendat and Allan G. Piersol;
Wiley; 4th Ed.; ISBN 978-0-470-24877-5
TIME:	Monday & Wednesday					8:45 – 10:00							E-111
PROF:	Dr. Phil Kreth

Various tools and techniques used in the analysis of random data. Data classification; statistics and probability; spectral and correlation functions; data acquisition fundamentals; input-output system models; and an introduction to modern data analysis procedures.

Cross-listed: (Same as: Aerospace Engineering 516.)
(DE) Prerequisite(s): Undergrad degree in engineering. Consent of instructor.
Recommended Background: Logic-based programming knowledge (preferably within MATLAB) and some laboratory research.
ME		526	Combustion and Propulsion for Future Aviation (3)
SEC.		002	CRN	37097		(Same as AE 526 001 CRN 36832)
TEXT:	Stabilization and Dynamic of Premixed Swirling Flames; Paul Palies; Elsevier Academic Press;			1st Edition; ISBN 978-0-12-819996-1
TIME:	Tuesday & Thursday						10:20 - 11:35						E-113
PROF:	Dr. Paul Palies

Focuses on combustion dynamics and unsteady combustion process in gas turbine engines for commercial aviation. The goal is to describe the fundamentals of combustion processes at work in these propulsion systems including turbulent combustion and combustion instability. A major emphasis is on flame stabilization and combustion dynamics. Flame stabilization includes non-reacting flow processes and chemical reactions complexities associated to the flame front which are described. Combustion dynamics include phenomenon such as flashback, combustion oscillation, and blowoff. Elements of analytical, computational modeling and experimental measurements in the field are introduced and discussed. The operation and principles of gas turbines engines are also described. Finally, the perspective for research and development are outlined and include clean propulsion, sustainable aviation fuel, premixed combustion, and hydrogen combustion. Some of the materials presented in this course are also relevant to other combustion and propulsion systems (fighter aircraft and rocket engines) and will be discussed too.

Cross-listed: (Same as Aerospace Engineering 526.)
Recommended Background: Mechanical Engineering 525 - Combustion and Chemically Reacting Flows I.

ME		529	Applications of Linear Algebra in Engineering Systems (3)
SEC.		001	CRN	21620		(Same as BME 529 001 CRN 24061)
TEXT:	Advanced Linear Algebra for Engineers with MATLAB; Sohail A. Dianat and Eli S. Saber; CRC 
			Press; Latest Edition; ISBN 978-1-4200-9523-4
TIME:	Tuesday & Thursday						8:45 - 10:00							E-111
PROF:	Dr. Monty Smith

Fundamental concepts of linear algebra to problems in engineering systems: steady state and dynamic systems. Geometric and physical interpretations of relevant concepts: least square problems, LU, QR, and SVD decompositions of system matrix, eigenvalue problems, and similarity transformations in solving difference and differential equations; numerical stability aspects of various algorithms; application of linear algebra concepts in control and optimization studies; introduction to linear programming. Computer projects.

Cross-listed: (Same as Biomedical Engineering 529; Civil Engineering 529, Electrical and Computer Engineering 529; Environmental Engineering 529; Industrial Engineering 529; Materials Science and Engineering 529; Mechanical Engineering 529; Nuclear Engineering 529).

Comment(s): Graduate standing or consent of instructor required.

ME		570	Numerical Methods for Engineers (3)
SEC.		001	CRN	28707
TEXT:	TBD
TIME:	Tuesday & Thursday						8:45 – 10:00							E-110
PROF:	Dr. Kivanc Ekici

Review and implementation of basic numerical techniques. Explicit and implicit solution techniques of ordinary differential equations and partial differential equations. Applications include heat transfer and fluid mechanics.

Recommended Background: Numerical analysis, fluid mechanics, heat transfer and differential equations.
Registration Permission: Consent of Instructor.

ME		590	Selected Engineering Problems (2-6)
SEC.		002	CRN	21626		Acharya
			003	CRN	25514		Gragston
			005	CRN	25515		Johnson	
			006	CRN	25516		Kreth
			007	CRN	25517		Moeller
			008	CRN	25518		Palies
			009	CRN	25519		Schmisseur
			010	CRN	25520		Zhao

Grading Restriction: Satisfactory/No Credit grading only.
Repeatability: May be repeated. Maximum 6 hours. 
Comment(s): Enrollment limited to students in problems option. 
Registration Permission: Consent of advisor.

ME		599	Special Topics: Fuel Chemistry and Clean Combustion (3)
SEC.		013	CRN	27651 (Same as AE 599 001 CRN 23969)
TEXT:	Combustion; Irvin Glassman, R.A. Yetter, N.G. Glumac; Academic Press, 2014; 5th Edition; ISBN: 	978-0-12-407913-7
TIME:	Tuesday & Thursday						10:20 – 11:35						Online
PROF:	Dr. Peng Zhao

This course will focus on the chemical kinetics aspect of fuel science and emission control. This course will cover chemical thermodynamics, chemical kinetics, model reduction, ignition chemistry, flame chemistry, detonation, solid fuels, catalytic combustion, NOx and soot formation. 

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

ME		599	Special Topics: Experiments at Large Facilities (1-3)		
SEC.		015	CRN	28672 	(Same as AE 599 005 CRN 25163 & BME 599 005 CRN 25957)
TEXT:	None
TIME:	Monday, Wednesday, & Friday			10:30 - 11:20						Online
PROF:	Dr. Jackie Johnson

1.	Interaction of x-rays with matter.
2.	The production and physics of synchrotron and X-ray Free Electron Laser radiation. 
3.	X-ray optics, beamlines, and instrumentation.
4.	X-ray diffraction and scattering. 
5.	UV and x-ray spectroscopies. 
6.	X -ray imaging (mainly tomography and lensless imaging/ptychography). 
7.	Phasing techniques in macromolecular crystallography.
8.	General user proposal system.
Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

ME		599	Special Topics: Hypersonic Airbreathing Propulsion (3)
SEC.		017	CRN	36878		(Same as AE 599 030 CRN 36880)
TEXT:	TBD
TIME:	Tuesday & Thursday						10:20 – 11:35						E-110
PROF:	Dr. Damiano Baccarella

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

ME		599	Special Topics: Aerospace Ground Test Simulations and Facilities (3)
SEC.		030	CRN	33099	 (Same as AE 599 003 CRN 26620)	
TEXT:	None
TIME:	Monday & Wednesday					10:20 - 11:35						E-111
PROF:	Dr. Milt Davis

Topics.  
•	Provide a Fundamental Understanding of Aerospace Ground Test Simulation and Facilities
•	How Ground Testing Provides Accurate Engineering Information 
•	Application of GT Information to Aerospace System
•	Applicable Analysis Techniques 
•	Suitable Measurement Systems

Repeatability: May be repeated. Maximum 9 hours.
Credit Restriction: Students cannot receive credit for more than 9 hours combined of Aerospace Engineering 599, Biomedical Engineering 599, and Mechanical Engineering 599.
Registration Permission: Consent of instructor.

ME		600	Doctoral Research/Dissertation (3-15)
SEC.		015	CRN	21645		Acharya
			016	CRN	21646		Gragston		
			018	CRN	21648		Johnson	
			019	CRN	21649		Kreth	
			027	CRN	21657		Moeller
			028	CRN	21658		Palies
			029	CRN	25522		Schmisseur
			030	CRN	25523		Zhao
			
Grading Restriction: P/NP only.
Repeatability: May be repeated.
Registration Restriction(s): Minimum student level – graduate.

ME		601	Doctoral Research Methodology (3)
SEC.		002	CRN	28553
TEXT:	TBD
TIME:	TBD
PROF:	Dr. Jeffrey Reinbolt

Methods of planning and conducting original research and proposal writing.
Grading Restriction: Satisfactory/No Credit grading only.
Repeatability: Maximum 6 hours. May be repeated once.
Registration Restriction(s): Minimum student level – doctoral student.
Registration Permission: Departmental approval.
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