ME 318, Spring 2016
Instructor: Damm

Notes on the Final Exam

1. The exam is Tuesday from 8-10 am in KH 212.
2. The exam will be designed to take about 80 minutes.

3. The final exam is worth 35% of your grade so prepare accordingly.

4. You will be allowed to use two sides of an 8.5”x11” sheet of paper for formulas and notes (make up the sheets yourself, you will turn in the sheet with your exam). You will be provided with copies of Table 3.4, 3.5, and/or appendix C if needed as well as any relevant fluid properties. You are also allowed to use the learning objectives handouts, the handout on internal flow empirical Nusselt number correlations, or any other equation sheet handouts that I gave you including the LMTD method graphs.
5. As discussed in class, I will have a “virtual” Q&A via Skype on Monday at 8:30 pm. Students should assemble in S341 and then initiate the Skype call on one of their computers projected on the screen. My Skype username is dr.chris.damm  .
6. If you cannot make it to S341 on Monday for questions, you are welcome to call me with questions beforehand (414-870-2424). I will also accept Skype calls until 10 pm on Monday.

Format

The questions will be a mix of multiple choice and short answer. On all questions (including multiple choice) you must show work (if appropriate) to receive full credit. A graphing calculator is allowed. The exam is closed book, closed notes. 

What was covered?

Use lecture notes to determine what material was covered. 

A rough outline of sections covered:

1.1 What and how?

1.2 Physical origins and rate equations

1.3 Relationship to Thermodynamics
1.4 Units and dimensions
1.5 Methodology

1.6 Relevance of Heat Transfer

2.1 Conduction rate equation

2.3 The heat diffusion equation

2.4 Boundary and initial conditions

3.1 SS conduction, plane wall

3.3 Radial systems

3.5 Conduction with thermal energy generation

3.6 Extended surfaces

5.1 The Lumped capacitance method

5.2 Validity of lumped capacitance method

5.3 General lumped capacitance analysis

6.1 Convection boundary layers

6.2 Local and average heat transfer coefficients

6.3 Laminar and turbulent flow

6.6 Physical interpretation of dimensionless parameters

6.9 The convection coefficients

7.1 Empirical method 

7.2 Flat plate in parallel flow

7.3 Methodology for convection calculation

7.4 Cylinder in cross flow

8.1 Internal Flow—hydrodynamic considerations

8.2 Thermal considerations

8.3 The energy balance

8.4 Laminar flow in circular tubes

8.5 Convection correlations: Turbulent flow in circular tubes

8.6 Convection correlations: Noncircular tubes 

8.7 Heat transfer enhancement (Please read this 1 page qualitative discussion of heat transfer enhancement as part of your preparation for the exam.)

9.1 Free convection—Physical considerations

9.4 Laminar free convection on a vertical surface

9.5 The effects of turbulence

9.6.1 Empirical correlations: the vertical plate

11.1 Heat exchanger types

11.2 The Overall Heat Transfer coefficient

Heat exchanger analysis: LMTD method (not in textbook)
Test Preparation Strategy

1. Look over lecture notes. Work through all examples and in-class exercises. 

2. Review the midquarter exam. Rework problems that you had trouble on.
3. Review quizzes. Rework quiz problems.

4. Review suggested textbook problems. Rework problems that you find difficult.

5. Review and work through pertinent examples in textbook.

6. Come see me with questions, call me, and/or come to “virtual” Q&A session mentioned above. 
7. Form study groups.

