PIN FIN EXPERIMENT:

THEORY:
Extended surfaces are used for enhancing the overall heat transfer rate in convection as well as in radiation heat transfer. Applications of the former include heat sinks for μ-processors, heat exchangers, and air-cooled engine cylinders. Some other devices can also be modeled as a fin, e.g. kettle handle and thermowell. The pin-fin of simple geometry can be analyzed for closed form solutions. The task is one of maximizing heat transfer rate within the smallest volume or at lowest cost by altering fin shape and size; in air-cooled motorcycles stress analysis and air flow are also important considerations. 

In this experiment, measure the temperature profile and heat input to the fin and compare these with analytical results.

Background reading and advance preparation:
· Study fin heat transfer basics from texts, in particular, the boundary conditions and their solutions, and fin parameters (efficiency and effectiveness). 
· Derive expressions for temperature variations where the base temperature is not known but the temperature at some points away from the base is known.
· Identify correlations for average heat transfer coefficient over a cylinder in cross flow. Estimate the changes in temperature profile due to uncertainties in heat transfer coefficient.
· Estimate the optimum heater power supply that will minimize uncertainties. 
OBJECTIVE:
Under forced convection conditions measure the steady state temperature profiles – for two air velocities. 
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REPORT PREPARATION:
(a) Compare the experimental results with predictions from correlations. Give a   quantitative assessment, i.e. correlation coefficient. 

(b) Plot temperature profiles and mark the error bands. 

(c) Calculate fin effectiveness and efficiency. 

(d) Estimate radiation effects and their impact on part (a). 

(e) Comment on using rods of same dimension but of copper, or stainless steel or ceramic. 

(f) For same air velocity, if heater power were reduced by half what will be the impact on measured temperatures and their uncertainty? 

