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1. �As a part of this research project, the student directly handled, manipulated, or interacted with
(check all that apply):
o human participants 	 o    potentially hazardous biological agents
o vertebrate animals	 o    microorganisms    o rDNA     o	 tissue

2. �This abstract describes only procedures performed by me/us, reflects my/our own independent
research, and represents one year’s work only.
o yes o no

3. �I/We worked or used equipment in a regulated research institution or industrial setting.
o yes o no

4. �This project is a continuation of previous research.
o yes o no

5. �My display board includes non-published photographs/visual depictions of humans
(other than myself)
o yes o no

6. �I/We hereby certify that the abstract and responses to the above statements are
correct and properly reflect my/our own work.
o yes o no

Category
Pick one only—  
Mark an “X”  
in box at right

Animal Sciences	 o
Behavioral & Social Sciences	 o
Biochemistry	 o
Biomedical & Health Sciences	 o
Biomedical Engineering	 o
Cellular & Molecular Biology	 o
Chemistry	 o
Computational Biology and	 o 

Bioinformatics
Earth & Environmental	 o
	Sciences
Embedded Systems	 o
Energy: Sustainable 	 o 

Materials and Design
Engineering Technology:	 o

Statics and Dynamics
Environmental Engineering	 o
Materials Science 	 o
Mathematics	 o
Microbiology	 o
Physics and Astronomy	 o
Plant Sciences	 o
Robotics & Intelligent 	 o 

Machines
Systems Software	 o
Translational Medical Science	 o
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	project title: CFD Analysis of Various Lengths of Front Splitters on Drag and Lift Coefficients of an Early 1990s Sedan
	Student Name: Rohan Singh Sonakya
	School, City, State: Monroe-Woodbury Highschool, Central Valley, NY, USA
	Start Typing the Body of your Abstract Here Beginning at the Left Margin: Aerodynamics is the study of how objects can affect flow. In the case of highway automotives, aerodynamics can be manipulated through the use of external attachments. These attachments aim to reduce drag (the force of air pushing back on the automotive) and increase downforce (the force keeping the vehicle on the ground). These characteristics improve fuel efficiency and handling (safety) respectively. The attachment studied is a 4 degree front splitter that is tested at lengths ranging from 3 to 48 inches. It is hypothesized that, since the frontal area is increasing, drag will increase, resulting in a less efficient vehicle. However, these attachments have the unique capability to maintain drag forces while increasing downforce through Bernouli’s Principle. An analysis was done on the coefficients of drag and lift through a software known as ANSYS Fluent, a Computer Fluid Dynamics (CFD) software which analyzes how objects interact with fluids such as air. The model was generated, meshed, optimized, and run at highway speeds to simulate everyday turbulent flow. Using a Spalart-Allmaras equation solver, it was found that as the size of the splitter increased, the drag and downforce increased as well. A ratio was employed to assess the optimal attachment. It was found that a 36 inch front splitter would decrease fuel efficiency by 6.058% but increase grip by 34.437%. This trade off of safety to efficiency is up to consumers to choose with high speed commuters likely opting for efficiency and family drivers likely opting for safety.
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