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Building a Wind Tunnel To Study Aerodynamic Performances of Model Cars

Jason Lian, Andrew Zhang, Brian Sun
Iroquois Middle School, Niskayuna NY, USA

Background
Our goal of this study is to find the optimal design for a car’ s external shape to minimize air resistance. This study
has many impacts, including reduced fuel consumption, emissions, and transportation costs.

Methods

To simulate the environment of a driving car, we built a wind tunnel, which consists of a contraction, test section, and
diffuser. These three parts work together to straighten and increase airflow throughout the tunnel. Our air source is a
blowing force from the back of the diffuser. Air will flow through the test section, where differently shaped objects are
mounted onto a platform with wheels. The platform is attached to a pre-calibrated spring via a string. This lets us
determine the drag of each respective object. Additionally, we used a manometer to measure the wind velocity.

We constructed four distinct objects made of plaster, PVC pipe, and styrofoam for testing.

Data Collection

We tested our objects under four different wind speeds. For each wind speed, we ran three trials, helping us to
determine the performance of each object under different conditions. In each trial, we measured the wind speed and
the drag of the object for every wind speed.

Results

Object 4, a cylinder with hemispheres on each base, and object 2B, a cylinder with a hemisphere facing towards the
wind source and a cone facing away, produced the least amount of drag. Object 1, a cylinder with flat bases, produced
the most drag. In general, we found that curved surfaces were more aerodynamic than sharp corners.
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Our goal of this study is to find the optimal design for a car’s external shape to minimize air resistance. This study has many impacts, including reduced fuel consumption, emissions, and transportation costs. 



Methods

To simulate the environment of a driving car, we built a wind tunnel, which consists of a contraction, test section, and diffuser. These three parts work together to straighten and increase airflow throughout the tunnel. Our air source is a blowing force from the back of the diffuser. Air will flow through the test section, where differently shaped objects are mounted onto a platform with wheels. The platform is attached to a pre-calibrated spring via a string. This lets us determine the drag of each respective object. Additionally, we used a manometer to measure the wind velocity.

We constructed four distinct objects made of plaster, PVC pipe, and styrofoam for testing.



Data Collection

 We tested our objects under four different wind speeds. For each wind speed, we ran three trials, helping us to determine the performance of each object under different conditions. In each trial, we measured the wind speed and the drag of the object for every wind speed.



Results

Object 4, a cylinder with hemispheres on each base, and object 2B, a cylinder with a hemisphere facing towards the wind source and a cone facing away, produced the least amount of drag. Object 1, a cylinder with flat bases, produced the most drag. In general, we found that curved surfaces were more aerodynamic than sharp corners.
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