Anthony Ball
Group: Bladeless Turbine
Research Question: What models exist to investigate the performance of Tesla Turbines, specifically in the context of an expander in a solar Rankine cycle?
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	Purpose
	· To investigate the parametric trends in Tesla turbine efficiencies using an analytical model of the turbine performance.
· To use experimental data to evaluate the accuracy of trends predicted by the analytical model.
· To use these results to optimize the design.
	· To develop a 1D model analysis for flow and momentum transport in Tesla turbines that can be solved to obtain closed form relations among dimensionless performance parameters.
· To apply this model to evaluate a Tesla turbine operating in a solar Rankine combined heat and power system.
	· To review the principles of Tesla-type turbomachinery
· To discuss the problems with nozzles and diffusers
	· To design and build a Tesla turbine
· To design and build a flexible test rig for the Tesla turbine
· To systematically study the performance of Tesla turbines 
	· To design a system that utilizes solar hot water collectors and a tesla turbine to generate heat and power in a Rankine cycle

	Justification
	· Tesla turbines are reliable and inexpensive, however they are not yet able to achieve the efficiency required to make distributed Rankine cycle systems commercially viable.
	· Tesla turbines are reliable and inexpensive making them an attractive option for solar Rankine combined heat and power systems if an efficient design can be realized.
	· Belief that Tesla turbines will find applications in the future 
	· The construction of Tesla turbines is easy, and they can be built in a simple workshop.
	· [bookmark: _GoBack]This system has a greater efficiency than PV systems

	Methods
	· 
	· 
	· Literature review
	· Several methods of torque and power measurement are implemented  and cross-checked
	· 

	Results
	· The efficiency increases at lower torque and higher speed
· Low Reynolds numbers are desirable 
· The rotor tip Mach number should be as high as possible

	· The model predictions agree well with the given data.
	· Nozzles are long and inefficient

	· The flow at the exhaust is complex
· It is difficult to accurately measure the temperature and the pressure at the outlet
	· 

	Discussion/ Conclusion
	· The analytical model accurately predicts performance and design changes for a variety of operating conditions and turbine designs
· The performance predicted by the model improves along with: decreasing torque on the rotor, increasing number of disks, and decreased spacing between disks.
	· This model analysis provides a framework for determining how to best design a Tesla turbine to function as an expander in a Rankine cycle for small-scale solar thermal combined heat and power systems
	· Tesla-type turbomachinery should be considered for use in applications in which conventional turbines are inadequate, such as when very viscous or non-Newtonian fluids are the working fluid.
	· Because of the low torque at high rpms the torque and power are difficult to measure
· The output flow is complex
	· 

	How can this help my senior project:
	· A summary of the desired ranges of dimensionless variables for turbines operating at both near choked, and sonically choked flow conditions are provided
· Experimental data from several studies was provided
	· Provides a framework that can be used to design a more efficient disk turbine for like applications
	· Numerous experimental results are provided in the references.
	· An eddy-current brake was found to be the best method for measuring the torque under steady state conditions
	· 
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