Heat Transfer Processes
Review for Final Exam

This will be a comprehensive final exam.  You are responsible for all the material that was covered this semester.   There will be an emphasis on the material from the latter part of the course (on which you have not yet been tested), but you will be expected to integrate material from the entire course.  

Please refer to the reviews for exams I and II for a summary of the important concepts covered previously.  Below is a list of objectives for the new material that will be covered on the final exam.

Convection in systems with internal flow

You should be able to:

 Identify a valid correlation for the Nusselt number based on geometry, fluid properties and flow properties.  

 Use the correlation to determine the  Nusselt number for a fully developed internal flow system, for both turbulent and laminar flow.

 Determine the convective heat transfer coefficient for a particular internal flow system

 Use energy balances and Newton’s Law of Cooling to determine the rate of heat transfer in a system with internal flow.  You should be able to apply this to systems with constant Ts, constant surface flux, and constant external fluid temperature.

 Determine the tube length or area necessary to achieve a desired rate of cooling

Heat Exchanger Analysis

You should be able to:

· Explain the different types of heat exchangers

· Demonstrate the relationship between the overall HT resistance and an overall heat transfer coefficient

· Determine the effect of fouling on the overall HT coefficient and the rate of HT in a heat exchanger

· Use fouling coefficients and fouling factors to determine contribution of fouling to the HT resistance

· Use correlations to determine the contribution of internal or external convection to the overall HT resistance or U

· Determine a value of the overall HT coefficient (U) in a heat exchanger

· Define the appropriate log mean temperature difference for a particular heat exchanger configuration (parallel or countercurrent)

· Use correction factors to determine a log mean temperature difference for a crossflow or multipass configuration

· Explain temperature profiles in parallel and counterflow heat exchangers

· Determine the rate of HT, necessary area, or unknown  temperatures or flow rates in a heat exchanger

