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Improving the Efficiency of a Non-Pressurized Thermal Storage Tank 

 
Overview 
 
Hydroflex had provided the team with a tank and the heat exchanger coil that was 
to be used to heat the tank. While attempting to improve the tank’s efficiency, the 
team was required to keep certain parameters of the tank the same, such as it 
insulation and the type of coil that was used in the heat exchanging process. 
 

Objectives 
 

 Design and test a device in order to improve the efficiency of the tank 

 Conduct a tank temperature profile test 

 Determine the tanks insulation R-value 
 

Approach 
 
 Evaluated the tank’s current design and identified its flaws 

 Designed a closed loop heating system to heat the tank on SolidWorks 

 Built the closed look system using budget provided 

 Spoke with sponsor about current system operating conditions for test running 

 Ran a baseline test of the tank to determine the tanks properties 

 Designed a diffuser system to eliminate temperature stratification and tested different designs 

 Plotted all of the data in excel to determine how the diffuser had performed 

 Ran baseline test in order to determine temperature profile of tank 

 Heated tank and allowed to cool to determine R-value (Data points taken every 6 hours for 3 days) 

 Used knowledge from heat transfer to determine an experimental R-value 

 Reported all of the findings back to Hydroflex 
 

Outcomes 
 
 The diffuser lowered the outgoing 

temperature of the heating system by 3 
degrees Fahrenheit 

 The temperature profile indicated about 
a 1 degree temperature stratification in 
the tank 

 The tanks experimental R-value was 28. 

 Hydroflex was informed that the diffuser 
system might show better results when 
used on a larger tank in which more 
temperature stratification is identified. 
 


