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Educating Tomorrow's Technology Leaders for Career Success
 Undergraduate Research Projects in MAE
 Mathematics Physics Chemistry
 ENGINEERING
 Biology
 Mechanical & Aerospace Engineering (MAE)
 Mechanics Control EnergyDesign & Materials Technology
 Flight dynamicsSolid mechanicsFluid mechanicsBiomechanicsetc.
 Fuel cellsThermodynamicsHeat transferSuper-capacitorsetc.
 RoboticsSpace SystemsVehiclesetc.
 AircraftEngineSensorsetc.
 BioreactorsNano-medicineDiagnostic toolsetc.
 September 19, 2012
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Educating Tomorrow's Technology Leaders for Career Success
 Mechanical & Aerospace Engineering
 Mechanics Control EnergyDesign & Materials
 •Sequence Design Algorithm for Nucleic Acid Probes (Dr. Li)•Design of a wind tunnel using CFD (Dr. Zha)•Design of flying wings (Dr. Zha)•Design and fabrication of portable hydrocarbon reformer (Dr. Zhou)•Design and fabrication of a portable solid oxide/PEM fuel cell charging bank (Dr. Zhou)•Optimal design of solar collectors (Dr. Rao)•Design of wind turbines for optimal performance (Dr. Rao)•Design of autonomous Unmanned Air Vehicle (UAV) (Dr. Rahmani)
 Technology
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Educating Tomorrow's Technology Leaders for Career Success
 Mechanical & Aerospace Engineering
 Mechanics Control Energy
 •Mechanics of stretchable interconnects (Dr. Song)•Numerical simulation of discrete co-flow jet airfoil (Dr. Zha)•Ultra-high temperature ceramic matrix composites: testing and analysis (Dr. Yang)•Biomechanics of biological soft tissues: simulations and experiments (Dr. Gu)•New definition of flow coefficient to design high performance intake port (Dr. Swain)•Composite materials testing (Dr. Grace)
 TechnologyDesign & Materials
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Educating Tomorrow's Technology Leaders for Career Success
 Mechanical & Aerospace Engineering
 Mechanics Control Energy Technology
 •Coordination and control of robot teams (air/land/surface) (Dr. Rahmani)•Design of autonomous Unmanned Air Vehicle (UAV) (Dr. Rahmani)•Spacecraft formation control (design and simulation)(Dr. Rahmani)•6 DoF flight simulation of launch vehicle (Dr. Rahmani)
 Design & Materials
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 Mechanical & Aerospace Engineering
 Mechanics Control Energy Technology
 •Safety of Lithium batteries (Dr. Liu)•Local current density distribution in PEM fuel cells and Direct Methanol fuel cells (Dr. Liu)•Nanotechnology for batteries and supercapacitors (Dr. Zhou)•Nanotechnology used in Energy Industry (Dr. Wong)•Nanofluids in Energy Industry (Dr. Wong)•Energy-related Evidences of global warming (Dr. Wong)•Anthropogenic heat generation (Dr. Wong)
 Design & Materials
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 Mechanical & Aerospace Engineering
 Mechanics Control Energy Technology
 •Bio-nano sensors for food safety and environmental monitoring (Dr. Li)•Bioreactor technology for tissue engineering (Dr. Gu)
 Design & Materials
 http://www.mae.miami.edu/people/fullfaculty.php
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 Aerodynamics and Computational Fluid Dynamics Lab
 Dr. Gecheng Zha, Associate Professorwww.miami.edu/acfdlab
 Wind Tunnel Lab
 Research and Teaching Interests:•Aerodynamics •Computational Fluid Dynamics (CFD)•Aircraft Design•Flow Control, Co-Flow Jet Airfoil•Fluid-Structural Interactions•Propulsion•Turbomachinery•Design Optimization •Propeller Design
 http://www.youtube.com/watch?v=mMINVIp_U-k.
 http://www6.miami.edu/acfdlab/zha_profile/index.html
 http://www6.miami.edu/acfdlab/zha_profile/index.html
 http://www6.miami.edu/acfdlab/zha_profile/index.html
 http://www6.miami.edu/acfdlab/zha_profile/index.html
 http://www.youtube.com/watch?v=mMINVIp_U-k.
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 Objective: design stretchable electronics and investigate mechanics issues.
 Si is brittle but wavy Si is stretchable!
 Stretchable and twistable circuits Electronic eye camera
 Department of Mechanical and Aerospace Engineering College of Engineering
 Multifunctional balloon catheter
 • Mechanics of Stretchable Electronics
 Materials Modeling Laboratory
 Dr. Jizhou Song
 Kim, Song et al., PNAS 105, 2008 Kim et al., Nature Materials 10, 2011Ko et al., Nature 454, 2008
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Educating Tomorrow's Technology Leaders for Career Success
 LED cooling: to develop strategies to cool LED.
 Glass
 RF ablation: coupled thermal-electrical analysis to predict the lesion size.
 lesionlesion
 5 mm
 Dr. Jizhou SongMaterials Modeling Laboratory
 • Thermal Modeling
 10mm10mm
 Kim , Brueckner, Song et al., PNAS 108, 2011
 Kim et al., Nature Materials 10, 2011
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 Tissue Biomechanics Lab Dr. Weiyong Gu
 Mechanical Testing System for Biological Tissues
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 Tissue Biomechanics Lab Dr. Weiyong Gu
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 Prediction of Cell Metabolism and Viability in Intervertebral Disc of Human Spine
 Tissue Biomechanics Lab Dr. Weiyong Gu
 (adapted from Kramer,1981)
 (Jackson et al, J. Biomech. Eng. Volume 133, Issue 9, 091006, Sept. 2011. doi:10.1115/1.4004944)
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 Effect of Dynamic loading on Cell Metabolism and Viability in Intervertebral Disc of Human Spine (Journal of Biomechanics, in press)
 (a) 10% static compression, minimum: 0.37; (b) dynamic compression (10%±2.5%, 1 cycle/day), minimum: 0.45; (c) dynamic compression (10%±5.0%, 1 cycle/day), minimum: 0.59; (d) dynamic compression (10%±2.5%, 20 cycle/day), minimum: 0.62.
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Educating Tomorrow's Technology Leaders for Career Success
 Integrated Nano-Bio Systems LaboratoryDr. Na Li
 Department of Mechanical and Aerospace Engineering, College of Engineering
 Micro Electrochemical Sensor On-Demand Aptamer Therapy
 • Research Areas:• Biosensors for disease diagnosis, food safety and environmental
 monitoring• Micro/Nano fluidics• Nanomedicine
 Microfluidic Cell Culture System
 http://www.mae.miami.edu/laboratories/inbs/index.html
 http://www.mae.miami.edu/laboratories/inbs/index.html
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