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Overview 
The PSU fluids lab was using an outdated, inaccurate, and unsafe 
laminar flow viscometer. The goal of this capstone project was to 
improve the safety of the lab and to ensure that more accurate 
results could be obtained. The main areas of focus were to make 
sure students were no longer working in an unsafe environment when completing the lab and to ensure 
that the experiment remained isothermal throughout the duration of the lab. 
 

Objectives 
The objective was to design, manufacture, test, and implement a laminar flow viscometer into the 
existing PSU Fluids Lab. This design must be safe for PSU undergraduate students to use, be able to 
be completed in the time of a standard lab, provide an isothermal environment to ensure good results, 
and create an environment conducive to learning the fundamentals of viscosity. 
 

Approach 
• Customer needs were established through weekly meetings with the sponsor 

• Initial concept generation was reviewed with the sponsor 

• Work was broken down into multiple subsystems that either focused on the accuracy or safety 

• Initial concept of insulated piping was selected for accuracy 
o CAD Models were created 
o Insulation concept was manufactured 
o Insulation concept was tested 

• Worked with sponsor and professor to create new design that improved on the first 

• New Design using forced convection was selected for accuracy 
o CAD Models were created 
o New design was manufactured 
o New design was tested 

• Tank design was created that removed students form 
potential hazards 

• To ensure an isothermal environment was being created 
output water temperatures were analyzed 

 

Outcomes 
The final design was a success and all of the sponsor’s needs 
were met. 

• The experiment was made into a much safer environment 

• The isothermal qualities of the lab were improved by over 
10% and would increase more if higher temperatures are 
used in the future 

• The lab is highly automated and will take students less time 
to complete 

• The environment is conducive to learning the fundamentals 
of viscosity 


