College of Engineering

ME Mechanical Engineering

ME 101 INTRODUCTION TO MECHANICAL ENGINEERING. 3
Thiscourseintroducesthe M echanical Engineering professionincluding the skillsand expectationsrequired for success. Engineering
applications of calculusare also presented. Prereq or concur: MA 113.

ME 205 COMPUTER AIDED ENGINEERING GRAPHICS. 3)
Combinesfreehand sketchingtechniques, both orthographicand pictorial, and theuseof asolid modeling programto describeand define
mechanical objectsusing currentindustrial standards. Anintroductionto basi c dimensioning and tol erancing techniquesisincluded.

ME 220 ENGINEERING THERMODYNAMICS 1. 3
Fundamental principlesof thermodynamics. Prereq: PHY 231. Prereq or concur: MA 214.

ME 251 INTRODUCTION TO MATERIALS AND MANUFACTURING PROCESSES. 3
A background courseintheareasof material sand manufacturing processesfor mechanical engineers. Includesbasic microstructure of
materials, material propertiesand processing. Alsoincludesanoverview of casting, metal forming, machining, additiveprocessing, non-
traditional manufacturing processes, and manufacturing of non-metallic components. Prereg: MA 113, CHE 105.

ME 310 ENGINEERING EXPERIMENTATION I. 3)

Anintroductory courseinmeasurement andinstrumentation emphasi zing measurement errors, el ementary statistics, uncertainty analysis,
sensors, timeand fregquency responseof instrumentation components, signal conditioningcircuitry, anddigital dataacquisition. Applications
includethemeasurement of strain, pressure, temperature, flow, force, torque, and vibration. L ecture, two hours; laboratory, threehours.
Prereq: ME 101, M E 330, EE 305 and engineering standing. Prereq: M E 330, EE 305 and engineering standing. Prereqor coreq: ME 340.

ME 311 ENGINEERING EXPERIMENTATION II. 3
A laboratory to instruct the student in the performance of basic mechanical engineering components and systems. Performance of
experiments, applicationof theory andreporting. Introductiontoerror analysis, and desi gn and planning of experiments. L ecture, onehour;
laboratory, four hours. Prereq: ME 310, 321, 325 and engineering standing.

ME 321 ENGINEERING THERMODYNAMICS II. 3)
Gasmixtures, air-water vapor mixtures. Air conditioning systemdesign. Principlesand design of energy conversiondevices, power and
refrigeration cycles. Principlesof combustion, chemical equilibrium, one-dimensional gasdynamics. Nozzledesign. Continuationof ME
220. Prereg: ME 220, MA 214, and engineering standing.

ME 325 ELEMENTS OF HEAT TRANSFER. 3)
Fundamental principlesof conduction, convection, radiation heat transfer. Numerical methodsfor heat transfer problems. Designand
applicationsof heat transfer equipment such asfinsand heat exchangers. Prereq: ME 330, MA 214, and engineering standing.

ME 330 FLUID MECHANICS. 3
Introductiontothephysical propertiesof fluids, fluid statics. Equationsof conservation of mass, momentumand energy for systemsand
control volumes. Dimensional analysisand similarity. Principlesof inviscid andreal fluidflowsincluding derivationand applicationof the
Navier-Stokeseguations. Flow through pipesand around bodies. A ppli cation and design of fluid handling systems. Prereq: Engineering
standing, ME 220, and MA 214.

ME 340 INTRODUCTION TO MECHANICAL SYSTEMS. 3
Modeling of mechanical, thermal, hydraulic and electrical systems, and other phenomena from a systems viewpoint. Analysis of
continuous-timemodel sfor freeandforced response. L apl acetransformsand transfer functions. Introductionto numerical simulation.
Analysisof higher-order systems. Prereq: MA 214, and engineering standing. Coreg: EM 313.

*ME 344 MECHANICAL DESIGN. 3)
Fundamental sof designwith methodsof approximation. I ntroductionto optimum design considerations. Synthesi sand problemsonthe
design of variousmechanical elements. Prereq: ME 151 or EM 251, EM 302, engineering standing; concur: EM 313.

ME 358 ECONOMIC ANALYSIS OF MECHANICAL SYSTEMS. 3)
Formulation of economic relationships. Familiarization with alternate mechanical systemsand application of economic principles of
selection of alternates. Prereq: ME 321, engineering standing or consent of instructor.

University of Kentucky 2017-2018 Under graduateBulletin 1

KEY: #=new course * = cour sechanged ‘t=coursedropped 91=coursepurged



College of Engineering

ME Mechanical Engineering

ME 380 TOPICS IN MECHANICAL ENGINEERING (Variable topics). 3)
A lecture-recitation course on atopic of current interest. Modern devel opmentsin mechanical engineering will bestressed. Offered as
atechnical electiveinmechanical engineering. May berepeatedtoamaximumof ninecredits. Prereq: Variable, givenwhentopicidentified
andengineering standing.

ME 395 INDEPENDENT WORK IN MECHANICAL ENGINEERING. (1-3)
Specia researchand problemsfor individual studentswhowishto pursueindependentinvestigations. Variablecredit: may berepeated
toamaximumof six credit hoursfor technical electives. A final reportisrequired. Prereq: Consent of department chairpersonviapermit.

ME 411 ME CAPSTONE DESIGN 1. 3
Thefirst semester of the capstonedesi gn sequenceinmechanical engineering. Topicsimportantin product design and manufacturingare
included, including consi deration of economics, safety, and communi cation. Studentswill devel opaproj ect planconcernedwiththedesign
of acomplex systemof currentinterest tomechanical engineers. Studentswill work insmall groupsand emphasiswill beonoriginal work.
L ecture, two hours; |aboratory/independent team work, three hours per week. Prereq: Engineering standing; prereq: ME 310, ME 325,
ME 340, ME 344.

ME 412 ME CAPSTONE DESIGN II. 3
Second semester of thecapstonedesi gn sequenceinmechani cal engineering. Studentswill compl eteaproject concernedwiththedesign
of acomplex systemof currentinterest tomechanical engineers. Studentswill work insmall groupsand emphasiswill beon original work.
Topicsinclude engineering ethics, design and communication. Lecture, 1 hour; lab 4 hours per week. Prereq: M E 411 and engineering
standing. Courseisto betaken semester immediately following ME 411.

ME 440 DESIGN OF CONTROL SYSTEMS. 3)
Fundamental sof classical control theory. Mathematical representation of feedback control systemsusing block diagramsand transfer
functions. Designand analysi sof feedback control systemsusingroot-locus, Nyquist, and Bodemethodsto ensuresystem stability and
meet desired system responsespecifications. Numerical simul ation of feedback control systems. Prereq: ME 310, M E 340 and engineering
standing.

ME 480G HEATING, VENTILATING AND AIR-CONDITIONING. 3
Anintroductory course emphasizing the engineering systems aspects of thermal environmental design. Principlesand applications of
building energy requirementsandthermal comfort criteria. Prereq: M E 325 and Engineering standing or consent of instructor. (Sameas
AEN 480G.)

ME 501 MECHANICAL DESIGN WITH FINITE ELEMENT METHODS. 3
Thiscourseemphasi zesmechani cal designtechniquesbased onthefiniteelement method, using machinedesignbackground asthestarting
point. Techniquesfor modeling machineelementswill beshowninrel ationtothebasic FEM theory. Emphasiswill beonquantifyingloads,
theresulting stress and deflection, and relating them to design allowables, |eading to an acceptabl e design sol ution. Prereq or concur:
Engineering Standing, ME 344 and M E 205; or Graduate standing or consent of instructor. (SameasMFS501.)

ME 503 LEAN MANUFACTURING PRINCIPLES AND PRACTICES. 3)
Thiscoursewill introducestudentsto thefundamental conceptsof productionimprovement utilizinglean manufacturing principlesand
practices. In addition to thelectures, web-based simulations/experiments/games will be used to hel p learn the application of thetools
supported by industry case studies. A Capstone Simulation will be used to demonstrate the collective application of all thetoolsand
techniques (details included below). An application project is aso included where students will work in teams to study areal-life
manufacturing or serviceenvironment to assessthecurrent state, identify improvement opportunitiesand devel op countermeasuresfor
implementation. Prereq: Engineering standing or withinstructor permission. (SameasMFS503.)

ME 505 MODELING OF MANUFACTURING PROCESSES AND MACHINES. 3)
Thiscourseisamedat providing theundergraduateand graduate studentsin mechani cal and manufacturing engineering basicknowledge
and understanding of the major manufacturing processes for modeling, monitoring and control of these processes through a series of
analytical and experimental techniquesandtools, including groupwork for assignmentsand experiments. Prereq: EM 302, EM 313, and
engineering standing; or graduate standing with instructor consent. (SameasMFS505.)
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ME 506 MECHANICS OF COMPOSITE MATERIALS. 3)
A study of thestructural advantagesof compositemateria sover conventional material's, considering high strength-to-weight and stiffness-
to-weight ratios. Fiber reinforced, laminated and particul ate materials are analyzed. Response of composite structures to static and
dynamicloads, thermal and environmental effects, and failurecriteriaarestudied. Prereq: EM 302, engineering standing or consent of
instructor. (Sameas EM/M SE 506.)

ME 507 DESIGN FOR MANUFACTURING. 3
Thiscoursewill provideastrongfoundationintheconcepts, theoriesand applicationsof design engineering methodol ogiesfor effective
manufactureof high quality productsat |ow costsand high productivity. Inadditiontothelectures, theassembly and design analysisof
“product based assembly kits” will beusedto apply and hel plearnthetool spresentedinclass. Thefinal projectincludestheapplication
of thesetool store-designagiven product fromamanuf acturing and assembly perspective. Prereq: M E 344 or instructor permission. (Same
asMFS507.)

ME 510 VIBRO-ACOUSTIC DESIGN IN MECHANICAL SYSTEMS. 3
Applicationof basi cacousticsand vibrationsto engineering problemsinvibro-acousticdesign. Theobj ectiveistoacquaint thestudent with
thetoolsused in industry for noise and vibration control and to make the student aware of the major applications of such toolsin the
automotive, aerospace, and consumer product industries. Prereg: ME 310, ME 340. This course is open only to graduate students or
undergraduateswith engineering standing.

ME 512 MANUFACTURING SYSTEMS. 3)
Thiscourseintroducesstudentstofundamental sof design, planning and control of manufacturing systemsaided by computers. Concepts
of control hardware, NC programming languages, softwareaspectsrel ated to NC manufacturing, programmabl econtrollers, performance
modeling of automated manufacturing systems, group technol ogy and flexible manufacturing systems, etc. will beaddressed. Prereq:
Engineering standing. (SameasMFS512.)

ME 513 MECHANICAL VIBRATIONS. 3
Theanalysisof vibrationa motion of structural and mechanical systems. Single-degree-of-freedom systems; freevibrations; nonperiodic
excitation; harmonicexcitation. Modal analysi sof multi ple-degree-of-freedom systems. Vibration of continuousbodies, includingstrings
andbars(axial, torsiona andflexural modes). Energy methods. Prereq: EM 313and EM 302, engineering standing or consent of instructor.
(SameasMFS513.)

ME 514 COMPUTATIONAL TECHNIQUES IN MECHANICAL SYSTEM ANALYSIS. 3)
Computer-based methodsof analyzing mechanical systemsarestudied. Thestudiesincludethenumerical solutiontechniquesonwhich
the analyses are based. Linear and nonlinear static and dynamic systems are analyzed. Finite element and other engineering software
packages are used. Prereq: ME 340. Thiscourseisopen only to graduate students or undergraduates with engineering standing.

ME 515 ROTORDYNAMICS OF TURBOMACHINERY. 3
Review of dynamic characteristics uniqueto high speed rotating shaftsin turbomachinery. Equations of motionfor arotor, including
gyroscopiceffects, computational methods, includingfiniteel ement; effectsof bearingsand nonlinearities, stability; applicationtodesign
situations in high-speed equipment, including aerospace, energy generation, and other industrial applications. Prereg: EM 313 and
Engineering standing; pre/co-requisitefor Western Kentucky University students: ME415and M E 344; pre/co-requisitesfor UK students:
ME 344 and ME 501, or Graduate Standing or consent of instructor. (SameasMFS515.)

ME 516 SYSTEMS ENGINEERING. 3)
SystemsEngineeringisadisciplinenecessary for cost-effecti vedevel opment of compl ex multi-disciplinary systems. Optimal design of
modernsystemsfor defense, transportation, telecommuni cationsand energy, among other industries, requiresadifferent perspectivethan
thedesign of subsystemsoperatingwithinthem. Thiscourse presentsprinciplesandthe practiceof SystemsEngineering, alongwithits
originsinthe aerospace and softwareindustries, historical perspectiveand case studiesof current interest. Topicsinclude systemlife-
cycle, requirementsdefinition, modeling, personality, tradestudi es, design optimization (with minimal information), risk management,
proposal writingand others. Guest lecturersand casestudiesprovidearealistic setting for understanding theapplication of coursematerials.
Prereq: Engineering Standing.
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ME 526 LEAN OPERATIONS MANAGEMENT. 3)
This course will cover topicsin basic lean system operations aswell as the management system to support the attainment of highest
customer satisfactionwithrespectto Safety, Quality, Cost, Productivity, Delivery and Human Resource Devel opment. Theinstructional
method employsdiscovery learning techniquesand consists of in-class presentationswith afocuson hands-on activities, and sel ected
outsideassignmentstoteach and demonstratethe devel opment of alean operati onsenvironment and themanagement systemto support
it. Working inteams, students apply fundamental |ean toolsand conceptsto devel op alean operations environment capabl e of driving
continuousimprovementinasimulatedfactory. Astheoperational environment evolves, key management principlesandtool sareexplored
usingtheteachingsof Taiichi Ohnoand othersconsideredtobethepillarsof the ToyotaProduction System. Prereq: EnrolIment restricted
tojunior-level or above students. (SameasEE/MFS526.)

ME 527 APPLIED MATHEMATICS IN THE NATURAL SCIENCES |I. 3)
Construction, analysisandinterpretati on of mathematical model sappliedto problemsinthenatural sciences. Physical problemswhose
solutionsinvol vespecial topicsinapplied mathematicsareformul ated, varioussol utiontechni quesareintroduced, and themathematical
resultsareinterpreted. Fourier analysis, dimensional analysisand scaling rules, regular and singul ar perturbationtheory, random processes
and diffusion are samples of selected topics studied in the applications. Intended for students in applied mathematics, science and
engineering. Prereg: MA 432G or three hoursin an equival ent junior/senior level mathematics course, or consent of instructor. This
courseisopen only to graduate students or undergraduates with engineering standing. (SameasMA 527.)

ME 530 GAS DYNAMICS. 3
Consideration of themass, energy andforcebal ancesappliedtocompressiblefluids. | sentropicflow, diabaticflow, flow withfriction, wave
phenomenaand one-dimensional gasdynamics. Applicationstoduct flowsandtojet and rocket propulsionengines. Prereq: ME 321, ME
330and Engineering standing.

ME 531 FLUID DYNAMICS 1. 3)
Stressat apoint (introduced asatensor of rank two). Equation of conservation of mass, rateof straintensor, derivation of Navier-Stokes
equation, source-sink flows, motion duetoadoublet, vortex flow, two- and three-dimensiona irrotational flow duetoamovingcylinder
withcirculation, two-dimensional airfoils. Prereq: ME 330, MA 432G and Engineering standing.

ME 532 ADVANCED STRENGTH OF MATERIALS. 3)
Unsymmetrical bending of beams, thinplates, stressanalysisof thick-walled cylinders, androtating discs. Theory of elasticenergy, curved
beams, stress concentration, and fatigue. Prereq: EM 302 and engineering standing. (SameasEM 531.)

ME 548 AERODYNAMICS OF TURBOMACHINERY. (©))
Aerodynamic analysis and design of turbomachines (pumps, compressors and turbines). Blade element performance (deflection and
losses), and model sfor performanceprediction arepresent. Special topics- rotating stall and surge, and aeromechanical considerations.
Prereqg: ME 321 and ME 330. Thiscourseisopen only to graduate students or undergraduates with engineering standing.

ME 549 POWER GENERATION. 3
Modern powerplantsfor electric power generation and cogeneration. Thermodynamic analysis of different concepts of powerplants.
Design studiesof specific powerplants. Prereq: ME 321 and ME 330. Thiscourseisopen only to graduate studentsor undergraduates
withengineering standing.

ME 554 CHEMICAL AND PHYSICAL PROCESSING OF POLYMER SYSTEMS. 3
Theory and practiceasrel ated to the chemical and physical processing of polymer systems. Polymer rheology, heat transfer in polymer
flows, polymer engineering properties. Polymer processing operationsand material ssel ection; flow instabilities. Prereq: CME 330, CME
425or ME 325; or consent of instructor. Thiscourseisopenonly tograduatestudentsor undergraduateswith engineering standing. (Same
asCME/MFS/M SE 554.)

ME 555 INTRODUCTION TO MICRO-/NANO-ELECTROMECHANICAL SYSTEMS. 3)
Thiscourseprovidesan overview of micromachined structureswith anemphasi son operational theory andfabricationtechnol ogy. Prereq:
Engineering standing or consent of instructor. (Sameas EE/M SE 555.)

University of Kentucky 2017-2018 Under graduateBulletin 4

KEY: #=new course * = cour sechanged ‘t=coursedropped 91=coursepurged



College of Engineering

ME Mechanical Engineering

ME 556 INTRODUCTION TO COMPOSITE MATERIALS. 3
M odern compositematerialsandtheir applications. Basi c conceptsand definitions. Fundamental propertiesof fibersand polymer resins.
Manufacturing methods. Analysis and design of laminated and chopped fiber reinforced composites. Micro- and macro-mechanical
analysisof elastic constants. Failuretheory of compositematerials. Computational design of composites. Prereq: Engineering Standing,
and EM 302 or withinstructor permission. (Sameas CM E/MFS/M SE 556.)

ME 560 ENGINEERING OPTICS. 3
Fundamental sof geometrical and physical optics; applicationsasrel ated to problemsinengineering design and research, detail sof some
optical measurement techniques; introductiontol asers; techniquesfor determining optical properties. Prereq: Engineering standing. (Same
as EE 566.)

ME 563 BASIC COMBUSTION PHENOMENA. 3
Simultaneousapplication of fluid mechanics, heat and masstransfer, chemical kineticsandthermodynamicstocombustion. Topicscovered
includechemical kinetics, chainandthermal explos ons, detonationand deflagration, flammability limits, stirredreactors. Flamestabilization
inhighandlow vel ocity streams, laminar and turbulent diffusionflames, droplet burning, and metal combustion. Prereq: ME 321, ME 330,
M E 325 and engineering standing; or graduate standing.

ME 565 SCALE MODELING IN ENGINEERING. 3
A study of conceptsof scalemodelinginengineering applications. Thecoursewill includedimensionlessnumbers, scalinglaws, andtheir
application in engineering design and research. Prereq: ME 310, ME 321, ME 325. This courseis open only to graduate students or
undergraduateswith engineering standing.

ME 570 FUNDAMENTALS OF NANOELECTRONIC DEVICES AND MATERIALS. 3)
Energy bondsin crystals; heterostructures; quantumwellsandlow dimensional systems; thetwo-dimensional electrongasand MODFET;
transmissioninnanostructures; current topi csin nanoscal edevices. Prereg: ME 310, ME 321, ME 325. Thiscourseisopenonly tograduate
studentsor undergraduateswith engineering standing. (Same asEE/M SE 570.)

ME 580 HEATING, VENTILATING AND AIR CONDITIONING. 3
A courseemphasizing theuseof thermodynamics, fluid mechanics, and heat transfer principlesinthermal environmental design. Building
energy requirementswill becomputed andthermal comfort criteriawill bestudied. Prereq: BAE427 or ME 321, or consent of instructor.
Thiscourseisopen only to graduate students or undergraduates with engineering standing. (SameasBAE 580.)

ME 585 FOURIER SERIES AND BOUNDARY VALUE PROBLEMS. 3
Anintroductory trestment of Fourier seriesanditsapplicationtothesol utionof boundary valueproblemsinthepartial differential equations
of physicsand engineering. Orthogonal setsof functions, Fourier seriesand integral s, solution of boundary value problems, theory and
applicationof Bessel functionsand Legendrepolynomials. Prereq: MA 432G or equivalent. Thiscourseisopen only tograduatestudents
or undergraduates with engineering standing. (SameasMA 485G.)

ME 599 TOPICS IN MECHANICAL ENGINEERING (Subtitle required). 3)
A detail edinvestigation of atopicof current significanceinmechanical engineering such as: computer-ai ded manufacturing, special topics
inrobotics, and current topicsinheat transfer. May berepeated under different subtitlesto amaximum of ninecredits. A particul ar topic
may be offered at most twice under the ME 599 number. Prereq: Variable; given when topicisidentified. Thiscourseisopen only to
graduatestudentsor undergraduateswith engineering standing.

PREREQUISITE FOR GRADUATE WORK: Studentsdesiringtotakeany of thefollowing coursesshould haveathoroughworking
knowledgeof chemistry, physicsand mathematics.

ME 602 DYNAMICS OF DISTRIBUTED MECHANICAL SYSTEMS. 3
Applicationsof small-oscillationshell theory tocontinuousmechanical systemsmodel edby shells, plates, rings, arches, membranes, beams,
etc. Study of natural frequencies, modeshapes, forced-vibration characteristics, system dampings, dynamic influence function,
combination of subsystems, active and passi vevibration controlsand dampings. Prereg: ME 540 or EM 513, or consent of instructor.
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ME 603 MECHANICS OF PLASTIC SOLIDS I. 3
Permanent changesin shapeof solid material soccur aspl astic deformati onsin many engineering applications, suchasextrusion, forging
androlling. Thiscourse examinesthe experimental basisand fundamental theoretical framework for plastic materials. Theanalysisof
plasticdeformationsinsimplebending, torsion, tensionand compressi on, and sometwo dimensional problemsarepresented. Connection
between mechani csparameters, design variablesand metallurgical phenomenaarediscussed. Limitanalysisisstudied. Prereq: EM 601/
ME 641, or EM/ME 651 or consent of instructor.

ME 605 MODELING, SIMULATION AND CONTROL FOR MANUFACTURING. 3
Thepurposeof thiscourseistoexaminemethodsand systemsfromtheperspectivesof modeling, s mul ation, and control of manufacturing
facilities. The emphasiswill be primarily on techniquesthat can be used to model and eval uate performance of systems. Studentsare
encouragedtothink critically about avail abletechnol ogies, identify rel ativestrengthsand weaknesses, and analyzethetechnol ogiestoward
devel opingimproved sol utionstofactory control andinformation management problems. Prereq: Graduate Standing. (SameasEE/MFS
605.)

ME 606 GLOBAL ISSUES IN MANUFACTURING. 3
Theneedtoincreasequality, productivity, efficiency and sustainability in manufacturing operationsspanning the product, processand
systems(manufacturing systemsaswell assupply chain) domainsisessential for companiesto besuccessful. Theincreased globalization
of marketsand manufacturing operations, declining natural resourcesand negati veconsegquencesof somemanufacturing practicesaswel |
asincreased legislationinmany regionshasledto many new challengesthat compani esmust overcometo be successful incompetitive
markets. Thisseminar coursewill introducestudentstoavariety of global i ssuesin manufacturing through presentationsby | eading national
and international expertsin these domains. The seminarswill cover abroad range of manufacturing related topics relevant to many
disciplinesincluding manufacturing, mechanical and el ectrical engineering. Thecoursecanal so hel p graduatestudentsidentify topical
issuesthat need further investigation and could become potential research topics. (Sameas EE/MFS 606.)

ME 607 ANALYSIS OF METAL CUTTING PROCESSES. 3
Advanced study of metal cuttinginvolvingthemechanicsof metal cuttingincluding cutting forces, tool-wear/tool-lifeand temperature
analysis, surfacefinishandintegrity, chip control, machinability assessmentsand advancesin cutting tool technology. Prereq: ME 505.
(SameasMFS/M SE 607).

ME 610 ENGINEERING ACOUSTICS. (©))
A comprehensivestudy of wave propagationinfluids; derivation of the scalar wave equation and astudy of itselementary solutionsfor
time harmonic and transient wavesin one, two and three dimensions. Radiation and scattering of wavesat fluid and solid boundaries.
Integral equation solution of thescalar velocity wave potential ; numerical methods. Prereq or concur: MA 432G.

ME 611 BOUNDARY ELEMENT METHODS IN ENGINEERING. 3
Introduction of boundary el ement methodsfor usein solving common engineering equations, such asthe L apl ace equation, the Poisson
equation, thewave equation, and thediffusion equation. Both thetheoretical and numerical aspectsof theboundary element technique
arepresented. Applicationareasincludeheat conduction, potential flow problems, acousticwavepropagation, general diffusion, andstress
analysis. Prereq: EGR 537 or consent of instructor. (SameasEGR 611.)

ME 613 NONLINEAR OSCILLATIONS. 3
Many physical systemsexhibit somenonlinear behavior. Thiscoursepresentssomemethodsof analyzing discrete, nonlinear, dynamical
systemsand appliesthemethodstotypical mechanical systems. V ariouskindsof nonlinear behavior, including resonance phenomenasuch
asharmonics, parametric excitation, and discontinuousjumpsin amplitudeareconsidered. L yapunov stability criteriaand Floquet and
Routhian proceduresfor performing stability analysesof systemsareintroduced, andtheir physical interpretationsfor varioussystems
arestudied. Prereq: EM/ME 513.

ME 620 ADVANCED ENGINEERING THERMODYNAMICS I. 3)
Critical treatment of the laws of thermodynamics, rel ations among thermodynamic properties; stability of systems; thermodynamic
processes; selected special topics. Prereg: ME 321.
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ME 626 ADVANCED HEAT CONVECTION. 3
Comprehensivestudy of heat convection; derivationof equati onsof convection of mass, momentum, and energy; boundary layer equations;
classical solutionsof laminar convection problems; turbul ent convection; anal ogiesbetween momentumandenergy. Prereq: ME 325, MA
432G or concurrent.

ME 627 RADIATION HEAT TRANSFER. 3)
Principles of thermal radiation, the determination of radiation properties, and the analysis of radiation heat transfer. Results of recent
radiation researchesareincluded in thediscussions. Prereq: ME 325, MA 432G or concurrent.

ME 628 BOILING AND CONDENSATION. 3
Phase-changeheat transfer including boiling and condensati on. Phenomenol ogical treatment of boiling using hydrodynamicinstability.
Theory of two-phaseflow anditsapplication to forced flow boiling. Film and dropwise condensation. Prereq: ME 325.

ME 631 FLUID DYNAMICS IL. 3)
A continuation of M E 531 withemphasi sonviscousflow. Exact and approximate sol utions, boundary layer theory. Jets, wakes, rotating
systems, compressibleboundary layer and hydrodynamic stability. Prereq: ME 531 or consent of instructor.

ME 634 TURBULENT FLOWS. 3)
Physical and analytical description of turbulent flows, isotropicturbulence, boundary layersand shear flows, freeturbulenceinjetsand
wakes. Measurement techniques. Prereq: ME 531; prereq or concur: ME 631.

ME 641 FOUNDATIONS OF SOLID MECHANICS. 3
A brief review of vectorsand an in-depth discussion of tensorsand tensor cal cul us. Stress, deformation and strain. Continuum balance
principlesof mass, momentum and energy, the equations of motion and the energy equation. Entropy, the principlesof material frame
indifferenceand material symmetry. \Variousconstitutivemodels, including el asticity (linear and/or non-linear), plasticity and viscoel as-
ticity. Thermoel aticity, hyperelasticity, hypoel asticity, and el ectroel asticity may a sobeaddressed. Prereq: EM 531 or ME 532 or consent
of instructor.

ME 644 ADVANCED DYNAMICS I. 3
Many physical systemsinengineeringinvolverigidbodiesintranslation and rotation. Such motionsarestudiedinthiscourseby theuse
of Euler’ sLaws. Thekinematical description of themotionsutilizetheconcept of referenceframes. Theinertiapropertiesof rigid bodies,
andtheenergy functionsfor rigid bodiesarecovered. Analytical and numerical solutionsof dynamical systemsof engineeringinterestare
considered. Prereq: EM 313; prereq, or concur: MA 432G.

ME 645 ADVANCED CONTROL SYSTEM ANALYSIS. 3)
Conceptual devel opment and study of complex systems; their synthesisand design; analysi sand optimization of system parameters. | nput-
output rel ationships; formul ation of mathematical model s, parametersand constraintson physical systems. Prereq: ME 440 or instructor
consent.

ME 647 SYSTEM OPTIMIZATION I. 3
Introduction to linear and nonlinear optimization and their usein engineering design. Emphasis on numerical approaches and use of
optimization methodsfor engineering systems(e.g. biological, mechanical, structural). Prereq: CS221 or equival ent; onemathematics
course beyond MA 214 or equivalent. (Sameas BAE 647.)

ME 651 MECHANICS OF ELASTIC SOLIDS I. 3
Many engineering applicationsinvolvetheuseof material sthat behaveel astically when performing their designedfunction. Thiscourse
concernsthegeneral analysisof small deformations, stress, and stress-deformation rel ationsfor elastic bodies. The solution of typical
problemsfrequently encounteredinengineeringapplications, e.g., extension, bending, andtorsion of el asticbars, stressconcentrationsand
thermoel asticbehavior, arestudied. Somemodern computational methodscurrently usedinengineering practiceareintroduced. Prereq:
MA 432G or consent of instructor.
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ME 652 MECHANICS OF ELASTIC SOLIDS II. 3)
Continuation of EM 651 with moreattentiontothefundamental structureof andimportant historical and contemporary contributionsto
elastictheory. Extensiveuseof modern computational methodsthat wereintroduced inthefirst coursewill providefamiliarity withthe
solution of larger scale, industrially important el asticity problems. Application of theboundary integral equation method (BIE) will be
emphasized. Someuseal sowill bemadeof thefiniteelement method, primarily for comparisonwith BIE. Instructionwill include” hands-
on” experience with digital-computer program packages. Prereq: EM 651 or consent of instructor.

#ME 672 NONLINEAR SYSTEMS AND CONTROL. 3
Thiscoursepresentsmethodsfor analyzing and controlling nonlinear dynamic systems. Themajor topicsare: 1) fundamental properties
of nonlinear ordinary differential equationssuch asexistence and uniqueness; 2) Lyapunov stability theory; and 3) nonlinear feedback
control techni quessuch asbackstepping, feedback linearization, and L yapunov-based design.

ME 690 ADVANCED ALGORITHMS FOR COMPUTATIONAL FLUID DYNAMICS. (4)
Theory andimplementationof maina gorithmswidely usedfor solving multi-dimensional partial differentia equationsarisinginengineering
applications such as fluid dynamics, heat and mass transfer, semiconductor simulation, etc. Numerical solution of steady and time-
dependentlinear partial differential equationsonrectangular domainsviafinitedifferencetechniques. Linearization methodsfor treatment
of nonlinear problems. Numerical grid generationfor transformingirregular domainsinto rectangular computational grids. Prereg: MA
537, or consent of instructor, and competencewith ahigh-level programminglanguage.

ME 691 CFD | - INCOMPRESSIBLE FLOWS. 3)
Thiscoursewill cover acontrol-volume CFD approach for the conservation of momentum, heat and masstransfer. The emphasiswill
be on the discretization of the transport equationsin general coordinates and its application in both structured and unstructured grid
arrangements. M odernnumerical schemesand pressuresol utional gorithmswill al sobecovered. Anintroduction of turbulencemodeling
will beprovided. At theend of thelecture, the studentsnot only are ableto understand the basics of commercia software but alsowill
be abletowrite ageneral coordinate codefor fluid flow, heat and masstransfer applications. Prereq: ME 531.

ME 692 CFD Il - COMPRESSIBLE FLOWS. 3
Thissecond courseshall focusonthe sol ution of thecompressibleNavier-Stokesequations. TheVan-L eer’ sand Roe’ sapproacheswiill
bediscussed to derivethe discretization equations. M odern shock capturing schemes, suchasFCT, TVD and ENO will beintroduced.
ThesolutiontechniquessuchasADI, DDADI andline-relaxation will beused to sol vethe system of equations. M ulti-grid accel eration
techniqueswill beintroduced to speed uptherateof convergence. Finally, theparallelization of CFD codesusing shared and distributed
computerswill bediscussed. Prereq: ME 531 and ME 691.

ME 699 TOPICS IN MECHANICAL ENGINEERING (Subtitle required). 3)
A detailedinvestigation of atopicof current significanceinmechanical engineering. May berepeated toamaximum of ninecreditsunder
different subtitles. A particular topic may be offered at most twice under the ME 699 number. Prereq: Variable; given when topicis
identified.

ME 748 MASTER’S THESIS RESEARCH. )
Half-timeto full-timework onthesis. May berepeated to amaximum of six semesters. Prereq: All coursework toward the degree must
becompl eted.

ME 749 DISSERTATION RESEARCH. ©)
Half-time to full-time work on dissertation. May be repeated to a maximum of six semesters. Prereq: Registration for two full-time
semestersof 769 residence credit following the successful compl etion of thequalifying exams.

ME 767 DISSERTATION RESIDENCY CREDIT. (2
Residency credit for dissertation research after the qualifying examination. Studentsmay register for thiscoursein the semester of the
qualifying examination. A minimum of two semestersarerequired aswel | ascontinuousenrol Iment (Fall and Spring) until thedissertation
iscompleted and defended.

ME 768 RESIDENCE CREDIT FOR MASTER’'S DEGREE. (1-6)
May be repeated to amaximum of 12 hours.
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ME 769 RESIDENCE CREDIT FOR DOCTOR’'S DEGREE. (0-12)
May berepeatedindefinitely.

ME 780 SPECIAL PROBLEMS IN MECHANICAL ENGINEERING. (©))

Thiscourseconsistsof individua work inoneof thevariousfieldsof mechanical engineering. May berepeated threetimesfor amaximum
of 12 credits. Prereq: Approval of instructor.

ME 790 RESEARCH IN MECHANICAL ENGINEERING. (2-9)
Work may betakenin any field of mechanical engineering, subject to the approval of the director of graduate studies. May be used to
satisfy pre-qualifying examination residency credit. May berepeated to amaximum of 18 hours.

ME 799 MECHANICAL ENGINEERING GRADUATE SEMINAR. ©)
A seriesof talkspresented by national andlocal speakersthat will providegraduatestudentswithanoverview of currentresearch activities
inthebroad field of Mechanical Engineering. Prereq: Engineering Graduate student standing or consent of instructor.

University of Kentucky 2017-2018 Under graduateBulletin 9

KEY: #=new course * = cour sechanged ‘t=coursedropped 91=coursepurged



