Chemical Engineering 3213
Heat Transfer Operations
Spring 2017
Course Syllabus

Instructor:
Dr. Larry E. Pearson


360 Swalm Chemical Engineering Building

Phone: 325-2480 (main office); 417-4333 (voice mail)


Email:  pearson@che.msstate.edu (preferred communication mode)

Office Hours: (by appointment)
Course Info:
3 Credit hours (Three hours lecture) - MWF 8:00-8:50  Swalm 001






 M 6:00-8:50  Swalm 001

Course Desc:
Fundamentals of heat transfer in chemical engineering processes and process equipment. Special emphasis given to the economics of heat exchanger design and heat recovery.
Text:
McCabe, W.L., Smith, J.C., Harriott, Peter, Unit Operations of Chemical Engineering,7th Edition, McGraw-Hill, New York, NY, 2005.

ISBN - 0-07-284823-5
Prerequisites:
CHE 3203 (C or better)

MA 2743


CHE 3113 (credit or registration)

MA 3253 (credit or registration)

Grading:
Assignments




10 %

Tests





60 %

Final Exam





30 %

Total




           100 %

> 90
A


80-89
B


70-79
C


60-69
D


< 60
F

Class attendance: 

“Upon registration, the student accepts the responsibility of attending all classes 
and doing any work the instructor may prescribe” (MSU AOP 12.09).  Professors 
are expected to record students’ absences.  Frequent absences will affect 
adversely the student’s final grade, and may even result in total loss of credits.  
Arranging to make up missed work after a legitimate class absence is the 
student’s responsibility (MSU AOP 12.09). 

Attendance Checking Scanners:
This semester, the ChE 3213 class will be using the attendance checking scanners installed in Swalm 001 to record attendance.  To use the scanners, you must bring your most recent student ID card to class.  To learn how to use the scanner, please watch the brief video at:

http://www.ctl.msstate.edu/technologies/attendance/
Key things you need to know.

1. The scanner will only work correctly from 10 minutes before class is scheduled to start until 10 minutes after class is scheduled to start.  

2. The scanner is ready when it shows only a single red light.  When the scanner shows two red lights, it is not ready to scan.

3. To scan, hold your student ID card up to the scanner.

4. If the scan is successful, the light will turn green.  

5. There are four scanners in Swalm 001 – two in the front and two in the back.  

6. If you forget your ID or the scanner doesn’t work, you can sign the attendance sheet at the front of the room.  

7. Scanning another person’s ID card for an absent student is academic misconduct and will not be allowed.

8. Scanning your own ID card and then leaving the room is also academic misconduct.  In the case where you have to leave the room early, please inform the instructor.  

Absence from examinations: 

Students are required to attend all examinations.  Students who are absent from an 
examination for a justifiable reason acceptable to the professor, will be given a 
make-up examination.  MSU AOP 12.09 provides examples of absences 
considered excuse by the university.  If the exam is not taken, the student will 
receive an "F" on the missed examination.  

Academic Honor Code:

All students will adhere to the Mississippi State University Honor Code.


Homework is to be completed by the individual student unless the 
instructor authorizes group work.  Although students may discuss 
homework problems and methods for solution, each student should submit 
their own solutions.  Copying of homework assignments will not be 
tolerated.  Please review the University Academic Honor Code for 
possible responses to violations (http://students.msstate.edu/honorcode/).
MSU is committed to complying with Title IX, a federal law that prohibits discrimination, including violence and harassment, based on sex.  This means that MSU’s educational programs and activities must be free from sex discrimination, sexual harassment, and other forms of sexual misconduct.  If you or someone you know has experienced sex discrimination, sexual violence and/or harassment by any member of the University community, you are encouraged to report the conduct to MSU’s Director of Title IX/EEO Programs at 325-8124 or by e-mail to titleix@msstate.edu.  Additional resources are available athttp://www.msstate.edu/web/security/title9-12.pdf, or at http://students.msstate.edu/sexualmisconduct/ .

Heat Transfer Topics To Be Covered
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Conduction


Fourier's Law



Heat Conduction Through a Slab



Heat Conduction Through a Cylinder




Log Mean Area / Diameter


Thermal Resistance


Shell Energy Balance

Convection


Boundary Layers


Newton's Law of Cooling


Overall Heat Transfer Coefficient, U


Individual Heat Transfer Coefficient, h


Fouling Factors


Nusselt Number

Heat Exchanger Solution Methods


Tube wall estimation


LMTD Method


NTU Method


Non-circular duct calculations

Exchangers


Simple Exchangers



Parallel Flow



Counter-current Flow


Complex Exchangers



LMTD Correction



Cross-flow Exchanger

Individual Heat Transfer Calculations, h


Prandtl , Graetz Number


Laminar Flow on Plate


Laminar Flow in Pipe


Turbulent Flow in Tubes



Sieder-Tate Equation


Shell-side Heat Tranfer Coefficients


Cross-Flow Exchangers


Shell and Tube Exchangers



Donohue Equation


Heat Transfer with Phase Change



Dropwise/Filmwise Condensation




Vertical/Horizontal tubes




Horizontal tube stacking



Boiling




Leidenfrost Point




Maximum Flux


Extended Surface Exchangers



Longitudinal/radial Fins



Air-cooled Exchangers


Radiation Heat Transfer


Heat Exchanger Design



Typical Design Order



Student Design Problem

