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Date Submitted 03/20/2019 

Project Title Analysis of Thermosiphon Hole 
Geometry 
SIEM_HOLE 

Planned Starting 
Semester 

Fall 2019 

 
Personnel 
Typical teams will have 4-6 students, with engineering disciplines assigned based on the 
anticipated Scope of the Project.   
 

Please provide your estimate of staffing in the below table. The Senior Design Committee will 
adjust as appropriate based on scope and discipline skills: 
Discipline Number Discipline Number 
Mechanical 4 Electrical  
Computer  Systems  
Other (                                  )    

 
Company and Project Overview: 
 
The Siemens Charlotte Energy Hub is the company’s worldwide hub for 60 Hz power generating 
equipment. Opened in 1969, the facility has manufactured and serviced generators and steam 
turbines for the power generation market for decades. In November 2011, the facility celebrated the 
opening of a new expansion, adding gas turbine production and service capabilities. The new Gas 
Turbine facility was designed based on LEAN manufacturing principles and certified for U.S. 
LEED Gold green building standards, making it the most advanced gas turbine production plant in 
operation. The expansion represents a $350 million total investment in Charlotte, adding 1,000 
jobs. With its current workforce of 1,500 and more than one million square feet of space under 
roof, Siemens Energy in Charlotte has become the largest manufacturer in the city and the second 
largest among the 250+ Energy companies based in Charlotte. 
 

      



 

 

 
The project is sponsored by the Siemens Generator Manufacturing department in Charlotte NC.  
The project will analyze different geometries for thermosiphon holes to determine which has 
better cooling efficiency. 
 
Project Requirements: 
 
This project will analyze two different configurations for thermosiphon holes found inside a gas 
turbine generator.  Cooling gases (air or hydrogen) are moved through these holes to remove heat 
from the metal which heats up during generator operation.  See below pictures  
 

  

  
 
 
The cooling gas enters the tooth axially and exit radially. The end holes are drilled longitudinally 
into each tooth.  The radial discharge holes are drilled diagonally or perpendicular and intersect 
the axial holes.  See picture below: 
 



 

 

 
 
The team will be given two different geometries for the thermosiphon holes.  The team will analyze 
each configuration and using computational fluid dynamics, determine what the respective cooling 
efficiencies are. The team will build representative cross sections of each hold configuration and 
then validate the CFD analysis by testing the models. 
 
Expected Deliverables/Results: 
 

• Results of the CFD analysis comparing the performance of each configuration. 
• Physical models built and tested to verify CFD calculations 
• Economic analysis of the hole configuration cost/performance tradeoff 

 
Disposition of Deliverables at the End of the Project: 
 
Models and report to be given to the Supporter after the conclusion of the Expo 
 
List here any specific skills, requirements, specific courses, knowledge needed or suggested 
(If none please state none): 

• Energy concentration 
• Interest in Computational Fluid Dynamics 

Cooling Gas 


