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Project Name – Large Scale Biomass Combustion Verification and Analysis 
 

Overview 
Team PSU PENNTAP 2 was tasked with determining an appropriate method for 
analysis of the Advanced Recycling Equipment, Inc. Challenger 400 Series 
Biomass Combustion System. It was expected that the team would create an 
analytical model of the combustion system that provides accurate results, is 
applicable to different designs, and is easy to use. 

Objectives 
The objective was to produce a user-friendly analytical model of the Challenger 400 series biomass 
combustion system that provides accurate results. Additionally, the team would generate a test 
procedure in order to verify the results of the analytical model. 

Approach 
 We consulted with our sponsor, Mark Toda, and a group of experts in the field of biomass 

combustion and its analysis. These experts were Fred Fries of Dillon Floral, Sarma Pisupati of PSU, 
and Dan Ciolzok of PSU. 

 We conducted a site visit to Dillon Floral, where a Challenger 400 Series biomass combustion 
chamber is currently in use, in order to get a better understanding of the system. 

 Using the information gathered through the consultations and site visit, customer needs were 
determined and weighed. As a result, it was found that accuracy, robustness, and ease of use were 
most important to the customer. 

 Research on multiple approaches to modelling was conducted. It was then determined that the 
team would generate a MATLAB program in order to perform analysis on the biomass combustion 
system. 

 In order to test results, the team utilized System Advisor Model software. Upon completion of 
testing, it was proven that our model was performing accurately. 

 Results of the analysis included efficiency and energy output as related to multiple easy-to-alter 
inputs. Additionally, emissions data for the system was generated. 

Outcomes 
 We successfully produced an analytical 

model for the combustion chamber using 
MATLAB and an easy to use interface. 

 The use of System Advisor Model 
software proved our MATLAB model 
provides accurate analysis of the system. 

 Our sponsor will be able to use this 
software to give clients performance 
results for their specific system and 
inputs. 

 Our sponsor may be able to have a future 
project expand on our work and provide 
either further analytical analysis or 
computational fluid dynamics analysis to 
supplement our analytical MATLAB 
model. 

 


