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Team 1 – 5 people - Self–deployable lunar space elevator. This project requires a study 
of the Dynamics and Materials of such a structure and the possibilities of sending one in 
compact form to lunar orbit for self-deployment. Analysis and design as well as the 
fabrication of a reasonable prototype will be required. 
 
 
Professor Benaroya B8  
 
Team 2 – 5 people – Continuation of this semester's Senior Design Project for the 
design of an asteroid-capture spacecraft. We will continue the current year's project and 
improve capabilities. Project requires analysis, design and fabrication. Since we are 
continuing a prior project, an assessment is needed as to whether the current design 
will be improved or a new concept attempted. 
 
 
 
 
 
Professor Bottega B9-BW  
 
Wind Walkers 
 
 The section will be divided in to 2 groups. The 2 groups of 5 will design, build and 
compete for the fastest and most efficient wind driven walking machine under a given 
range of including sizes and materials. the two designs will compete at the end of the 
academic year. They will race over a specified distance and course. 
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Professor Denda D1-D2 
 
Bio-Inspired Flapping Wing Energy Harvester 
 
Built on the latest in flapping flight research, the patent-pending technology at the core 
of this project has been shown to produce efficiencies higher than the best wind 
turbines on the market. 
How? Recently, scientists discovered that birds use advanced flapping aerodynamics to 
move through the air up to 5 times more efficiently that man-made aircraft. The goal of 
this project is to use these recently discovered phenomena to efficiently harvest energy 
from the wind. Team members will design and construct their own wind energy 
harvester, then test its performance under different conditions. They will have access to 
CAD models of working prototypes that have been previously built and tested, and they 
will also have access to proprietary MATLAB programs which can predict efficiency 
before building the device. 
Prerequisites: Hands on mechanical experience. 
Other Recommended Skills: SolidWorks, Programming, Machining 
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Design and Analysis of Thermoelectric Devices With Energy Harvesting and 
Efficient Cooling 
 
The thermoelectric effect is an interchange between temperature differences and electric 
voltage. A thermoelectric device creates voltage when there is a different temperature on 
each side. Conversely, when a voltage is applied to it, it creates a temperature difference. 
The term “thermoelectric effect” encompasses three separate effects: Seebeck Effect, 
Peltier Effect, and Thomson Effect. These effects are actively studied for use in valuable 
technologies, such cooling, energy harvesting, and power generation. Because the 
direction of heating and cooling is determined by the polarity of the applied voltage, 
thermoelectric devices are efficient temperature controllers as well. The objective of this 
project is to design, build, and analyze a small thermoelectric power generator with 
energy harvesting and effective cooling.  
 
 
Professor Jaluria J1  
Wind Energy System 
 
Design of a system to demonstrate the use of wind energy to pump water. The system 
consists of the wind turbine, energy storage and arrangement to pump water to a given 
height. The wind may be simulated by means of an electric fan. The system is to be 
designed, optimized, fabricated and tested. 
 
Professor Jaluria J2  
 
Cooling System for Electronic Equipment 
 
A cooling system for heat removal from electronic systems, such as Data Centers, is to 
be designed and fabricated to achieve temperature control of the devices. For a given 
high level of heat flux input, the fluid, geometry, and the cooling arrangement are to be 
designed. The requirements on maximum temperature and uniformity in the devices are 
to be met, within the space and cost constraints 
 
 
 
 
 
 
 
 

http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Voltage


 
 
 
 
Professor Knight K1 
 
Groups K1 and K2 
Project Description 
Introduction 
There will be two groups (K1 and K2) with a maximum of seven students per group. 
Design Project 
Each group will design an aircraft according to the single objective: 
* Minimize the aircraft size. The aircraft size is the maximum linear dimension (i.e., the 
largest of the length, width or height) and subject to the following constraints: 
 
1. The aircraft must remain aloft for a minimum of 1 hr 
2. The aircraft must be radio controlled and capable of remaining within a specified 
outdoor area the size of the grass parking area adjacent to the Werblin Recreation 
Center 
3. No lighter-than-air device (e.g., helium) may be used 
4. The aircraft may not drop any physical object during the flight 
 
Conceptual Design 
A literature survey will be performed to assess the state-of-the-art. 
 
Preliminary Design 
A preliminary design will be completed by the eighth week of class and submitted to the 
instructor as a report from each group. 
 
Final Design 
The final design including all drawings and specifications will be completed by the end 
of the Fall semester 
and submitted to the instructor as a report from each group. The report will include all 
parts and budget. 
 
Professor Lee L1 
 
Developing a Food 3D Printer 
Project Description: 3D printing refers to techniques to create three-dimensional (3D) 
physical objects directly from computer-aided-design (CAD) models by joining materials 
in a layer-by-layer fashion. A wide variety of materials have been used for 3D printing, 
including polymers, metals, ceramics, and composites. In this project, we aim to develop 
a compact, affordable, and sanitary food 3D printer, which will allow one to print food in 
creative shapes and colors to add value and joy for special occasions. Multiple nozzles 
will be integrated to be able to inject multiple ingredients such as cookie dough, bread 
paste, and chocolate. 



This is a great opportunity for students who seek for hands-on experience in mechanical 
design, instrumentation, and programming. The project involves (1) design and machining 
of mechanical components (40%), (2) programming for automation and process planning 
(40%), (3) characterizing rheological properties of various food ingredients (10%), and (4) 
cooking (10%) 
Prerequisites: Familiarity with instrumentation and microcontroller programing (Labview, 
Arduino, Python, or other similar platform that drives motors/stages from PC), CAD 
software (AutoCAD, SolidWorks, etc), basic machining skill, basic understanding of 
material behavior.  
 
Professor Lee L2 
 
Continuous 3D Printing on a Rotating Platform 
Project Description: 3D printing refers to techniques to create three-dimensional (3D) 
physical objects directly from computer-aided-design (CAD) models by joining materials 
in a layer-by-layer fashion. Despite the freedom to manufacture highly complex objects, 
most 3D printers can print one object at a time. Inspired by mechanism of digital data 
storage devices such as CD and HDD where extremely large amount of digital data is 
rapidly written and accessed, we will develop a new 3D printer capable of printing multiple 
objects rapidly and continuously on a rotating platform.  
This is a great opportunity for students who seek for hands-on experience in mechanical 
design, instrumentation, and programming. The project involves (1) design and machining 
of mechanical components (40%), (2) programming for automation and process planning 
(40%), (3) characterizing rheological properties of polymer resin (20%). 
Prerequisites: Familiarity with instrumentation and microcontroller programing (Labview, 
Arduino, Python, or other similar platform that drives motors/stages from PC), CAD 
software (AutoCAD, SolidWorks, etc), basic machining skill, basic understanding of 
material behavior.  
 
 
 
 
Professor Lin L3-L4  
 
To build a cell-incubator to be used on a microscope stage, so that cells/tissue can be 
observed within a micro-environment with controlled temprature. A possible optional 
module can also be added to provide gas (CO2) perfusion. A programmable, feed-back 
control loop is the key to the design. Both heating and cooling are considered. 
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Vibration and Modal Testing  
 
The purpose of the project is to develop simulation and data acquisition 
technology  capable of  obtaining vibration characteristics of a realistic object.   The 
objective is to obtain agreement between measured and computed modal frequencies, 
and use this to characterize material properties.  Simulation will be based on COMSOL 
FEA analysis.  The measurement instrumentation will  use a Data Acquisition (DAQ) 
board, LabVIEW, an accelerometer, and an impulse hammer.  In this project students 
will construct an instrumental set-up to experimentally identify modal characteristics of a 
complex structure, such as a bell.  
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Professor Shojaei-Zadeh S3-S4 
 
UAV Landing on Uneven Surfaces 
 
 
 
Professor Singer S-5 

Passive Bandpass Earmuffs 

Team will be tasked to modify existing earmuff designs to incorporate a band pass: i.e. 
a single frequency where sound can be heard. The purpose of such a design is to (a) 
facilitate communication while (b) maintaining the protective nature of the headset, (c) 
without requiring any active electronic components. The ideal final product should 
maintain safe/comfortable conditions at ~160 dB and allow for communication at a 
selected band in the human hearing range at a level of ~80 dB. Early stages of the 
project will involve acoustic simulations to arrive at the design, while later stages will 
involve the construction of the earmuffs. 

 



Professor SingerS-6 
 

Roll-to-Roll Electrospray Deposition 

Team will be tasked with building a roll-to-roll apparatus to continuously deposit thin 
films onto a non-conductive substrate. Compared to other modes of spray, electrospray 
deposition can produce highly uniform films due to the electrostatically driven production 
of monodisperse nano/microdroplets; however, the electrostatic nature of the process 
leads to issues with non-conductive substrates. A successful project will incorporate 
strategies to mitigate repulsion issues and simultaneonsly allow for substrate heating for 
post-treatment and homogenization of the films. Early stages of the project will focus on 
the design of a system that incorporates these features, while later stages will involve 
construction and testing the resulting deposition system. 
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Professor Weng W1 
 
High Strength, Light Weight Spherical Pressure Vessel with Fiber-Reinforced 
Composites 
Project Description:  
For space applications or other environments where both light weight and high strength 
are essential factors for consideration, fiber-reinforced polymer composites often 
provide one of the best choices as compared to traditional materials such as steel or 
aluminum. In this project, we will first learn the basic principles of fiber reinforced 
composites, and then apply them to construct a spherical pressure vessel subjected to 
a prescribed internal pressure. For optimal design, an in-plane isotropic laminated 
construction needs to be sought for. Through analysis based on the stiffness and 
strength of fibers and polymer matrix, an optimal design will be developed. Based on 
this conceptual design, we will then proceed to build the pressure vessel with multi-
layered isotropic configuration. The critical design factors are to build the strongest and 
largest possible vessel within the allocated budget so that it can contain the maximum 
amount of substance under high pressure without burst. The developed pressure vessel 
will be tested, and its functions will be compared with those of stainless steel. 
 
 



Professor Weng W2 
 
High Strength, Light Weight Cylindrical Pressure Vessel with Fiber-Reinforced 
Composites 
Project Description:  
For space applications or other environments where both light weight and high strength 
are essential factors for consideration, fiber-reinforced polymer composites often 
provide one of the best choices as compared to traditional materials such as steel or 
aluminum. In this project, we will first learn the basic principles of fiber reinforced 
composites, and then apply them to construct a spherical pressure vessel subjected to 
a prescribed internal pressure. For optimal design, an in-plane orthotropic laminated 
construction needs to be sought for. Through analysis based on the stiffness and 
strength of fibers and polymer matrix, an optimal design will be developed. Based on 
this conceptual design, we will then proceed to build the pressure vessel with multi-
layered cross-ply configuration. The critical design factors are to build the strongest and 
largest possible vessel within the allocated budget so that it can contain the maximum 
amount of substance under high pressure without burst. The developed pressure vessel 
will be tested, and its functions will be compared with those of stainless steel.     
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