Heat Transfer

Exam II

Review

Objectives

Extended Surfaces

You should be able to:

1. Identify the appropriate tip boundary condition for a fin

2. Write the boundary conditions that correspond to a particular fin condition.

3. Determine temperature profiles in fins

4. Calculate heat transfer rates from fins

5. Determine the effectiveness of a fin

6. Calculate the efficiency of a fin

7. Use the adiabatic tip approximation (with corresponding graphs and/or tables) to determine the efficiency of a fin

8. Use the adiabatic tip approximation (with corresponding graphs and/or tables) to determine the heat transfer rate from a fin

9. Determine the overall surface efficiency of a fin array

10. Determine the total heat transfer rate from a fin array

11. Explain the meaning of fin efficiency and fin effectiveness

12. Explain the physical situation pertaining to heat transfer in an extended surface

13. Decide when a fin is justified

14. Identify important design factors for fins, and explain their effects on fin performance.  (material properties, geometry, etc.)

Convection in systems with external flow

You should be able to:

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

2. Use the correlation to determine the average Nusselt number for a particular external flow system

3. Determine the average convective heat transfer coefficient for a particular external flow system

4. Determine the rate of heat transfer in a system with external flow

5. Explain why the local heat transfer coefficient varies in a system with external flow, and why an average value is useful

6. Design experiments to develop a correlation for Nu in an external flow system

7. Analyze experimental data to develop a correlation for Nu in an external flow system.

Equation for fin effectiveness
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Equation for fin efficiency
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Definition of overall fin efficiency in an array
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Equation for calculation of overall efficiency of an array of fins
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Definitions of Dimensionless Groups

NuL = hL/k


NuD = hD/k

ReL = vL/( = (vL/(
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