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ME 430 Combustion Demonstration 

Overview 
Our sponsor asked us to build a combustion demonstration for his ME 430 
Introduction to Combustion class. He wanted the demonstration to show four 
different flame types which are laminar premixed, turbulent premixed, laminar 
diffusion, and turbulent diffusion. The demonstration also had to be safe for 
classroom use, portable, and repeatable. The demonstration also needed to 
feature a device so that the flames could be seen in a large classroom by 
everybody in the room.  
 

Objectives 
Our team’s objectives were to develop a demonstration device to show four different flame types. The 
team designed a safe, portable, reusable device that could be brought into classrooms to demonstrate 
the four flames that are discussed in the class. 
 

Approach 
 Our team first learned about the project from the sponsor and the attributes he wanted this 

demonstration to display and possess. 

 A concept generation matrix was created based off of what our sponsor wanted and what we felt to 
be of importance to the project. 

 The only patent that was found that was related to our project was a typical Bunsen burner used in 
high school chemistry classes. We concluded there was no danger of infringing on a previous 
patent. 

 Everyone came up with a similar design so we had concluded that our design was the direction to 
go when building the device. 

 We developed a model in Solidworks before we started building. There were also calculations done 
to show how big the flame tubes needed to be, how long the propane tank would last, the metering 
valve ranges, and what we needed to have to avoid flashback and blowout. 

 A prototype was built after the sponsor agreed on the design and all the materials were chosen. 

 Testing was conducted after the device was 
totally built and it was successful in showing the 
four different flame types. 

 Various test runs were conducted that produced 
the four different flame types when varying 
equivalence ratios. 
 

Outcomes 
 The sponsor can bring this demonstration to any 

classroom and safely demonstrate the flame 
types. 

 The demonstration can be seen by a large class. 

 The demonstration can show all four flames at 
once or one at a time 

 The tank contains enough propane to run the 
device for 12 hours. 


