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5.1
Assignments assessing students’ ability to identify, formulate, and solve complex engineering problems (CEP) by applying principles of engineering, science, and mathematics.  

 ( Outcome 1*)

Detailed Course  Syllabus

(Distributed to Students at the beginning of the Semester)

ABET Outcomes measured using course should be

explicitly listed in the syllabus

Course Description in ABET Format
CHEG 3013  Heat, Mass, and Momentum Transport
	1.
	Course number and name:
	CHEG 3013  Heat, Mass, and Momentum Transport 

	2.
	Credits and contact hours:
	3 credit hours; 5 contact hours



	3.
	Instructor’s or course 

coordinator’s name:
	Dr. Nabila Shamim



	4.
	Text book: Title:
	Transport Processes and Separation Process Principles 

	
	                  Author:
	Geankoplis, C.J., 

	
	                  Publisher, Year & Edition:
	Prentice Hall, 5th Edition



	 
	a. Other Supplemental material
	Transport Phenomena, 2nd edition, Bird, Stewart and Lightfoot, Wiley, 2007, 

ISBN: 978-0-470-12868-8 (US)

	5.
	Specific course information
	

	
	a. Brief description of the content of the course (catalog description)
	CHEG 3013 Heat, Mass, and Momentum Transport. (3-0) Credit 3 semester hours. Viscosity and the mechanisms of momentum transport, shell momentum balances and velocity distributions in laminar flow, equations of change for isothermal systems, equation of motion, continuity, and energy, thermal conductivity and the mechanisms of energy transport, shell energy balances and temperature distributions in solids and laminar flow, diffusivity and the mechanisms of mass transport.



	
	b. Prerequisites or 

     Co-requisites
	CHEG 2053 Materials and Energy Balances

MATH 2043 
Differential Equations I



	
	c. *Indicate whether a required, elective, or selected elective (as per definition provided) course in the program.


	Required

	6.
	a. Specific goals for the course specific outcomes of instruction (e.g. The student will be able to explain the significance of current research about a particular topic.)  

Students will be able to :


	b. Explicitly indicate which of the student outcomes listed in Criterion 3 or any other outcomes are addressed by the course. 

The specific goals for the course specific outcomes listed on the left column will address the following student learning outcomes:

	
	1. Perform analysis of momentum balances in fluid flow and heat transfer in falling film and circular pipes


	Outcome 1*
An ability to identify, formulate, and solve engineering problems by applying principles of engineering, science, and mathematics. 

	
	2. Understand and be able to apply the fundamental conservation (mass, momentum, energy) equations in fluid flow and heat transfer to solve practical problems in engineering. 


	

	
	3. Be proficient in the methodology for solving momentum and heat transfer equations using their knowledge in mathematics, science, and the conservation laws. 


	


	
	Introduction to Engineering Principles 

and Units                                                             (4 hours)

Newton’s Law of Viscosity                                 (6 Hours)

The Principles of Momentum Transfer 

and Applications                                                 (7 hours)

Shell Momentum Balances                                 (9 hours)

Navier Stoke’s Equation                                     (6 hours)

Principles of Steady-State Heat Transfer            (8 hours)

Heat Transfer in Circular pipe                            (6 hours)

Heat Exchangers                                                  (9 Hours)  

Mass Transfer                                                      (6 Hours)
	


Additional Course Syllabus Information

COURSE

Meeting Time: 
TR 12:30 – 1:50 p.m.

Location: 
S.R. Collins 331

Prerequisites: 
CHEG 2053 and MATH 2043 with minimum grades of C

Required Text: 
Geankoplis, C.J., Transport Processes and Separation Process Principles. 5th Edition,

ISBN: 0-13-101367-X

References: 
Transport Phenomena, 2nd edition, Bird, Stewart and Lightfoot, Wiley, 2007, 

ISBN: 978-0-470-12868-8 (US)

Fundamentals of Momentum, Heat, and Mass Transfer, 5th edition, Welty, Wicks, Rorrer, and Wilson, Wiley, 2008, ISBN: 978-0-470-11539 (US)

Evaluation: 
This course will utilize the following instruments to determine student grades and proficiency of the learning outcomes for the course. The course has been designed to ensure that students acquire a solid grounding in ABET Outcomes 1.

Description: 
Viscosity and the mechanisms of momentum transport, shell momentum balances and velocity distributions in laminar flow, equations of change for isothermal systems, equation of motion, continuity, and energy, thermal conductivity and the mechanisms of energy transport, shell energy balances and temperature distributions in solids and laminar flow, diffusivity and the mechanisms of mass transport.

Goals: 

The goal of this course is to prepare the students in the following:

1. Apply conservation and phenomenological laws.

2. Present, calculate, and report information regarding transport phenomena.

3. Write, simplify, and solve the appropriate equation of change.

4. Ability to analyze, formulate, and solve shell balances.

GRADING POLICY

	Items
	Weight %

	Quizzes/ Participation/Assignments
	15 %

	Tests (2)
	45 %

	Homework
	5 %

	Project 
	10 %

	Final
	25 %


Grade Scale: 
A = 100 - 90

B = 89 - 80

C = 79 - 70

D = 69 - 50

F = 50 or below

• Students have two weeks to contest any grade. Matters unresolved between the student and instructor must be brought before the department head within 2 weeks of the student meeting with the instructor.

TESTS & TESTING POLICY

• Tests will occur in class and will consist of closed and open book portions.

• One Make up test! The lowest test grade will be deducted

• No electronic device will be allowed including iPads and eReaders.

• No graphing calculators are allowed for any test or quiz. Students must purchase a small scientific

calculator to use on exams. A cell phone cannot be use as a replacement for a graphing calculator on an

exam.

• No bathroom breaks are allowed during a test or a quiz. If a student leaves the room during this time,

their exam/quiz will be collected and considered finished by the student.

• Any sightings of a cellular phone during an exam or a quiz will automatically result in a grade of zero for that student, and the student will be referred to the department head. Such meetings must take place within a week of the violation.

QUIZZES

• Quizzes will be given throughout the semester. Quizzes will be based on material covered in class and homework assignments.

HOMEWORK POLICY & GUIDELINES

• Practice problems have been provided for students on the tentative lecture schedule. These problems are for your independent practice and not for weekly submission.

• Specific homework assignments will be given throughout the semester as the instructor examines the specific need of the class.

• These assignments may be computer based or involve the textbook.

• Students must submit these assignments during a given time frame. NO late submission, 5 points penalty for not submitting.

• If a student chooses to disobey the university’s honor code and copy the solution manual instead of submitting the student’s own independent work, the student will receive a grade of zero on the assignment and will be referred to the department head. Such meetings must take place within a week of the infraction.

• All homework assignments must be submitted on engineering paper.

• Write only on the front of the paper 

• Staple assignment if it is more than one page.

• Write your name, date, and assignment number on the front page.

• Number your pages! From time-to-time, students staple the pages out of order.

• Homework is due at the beginning of the class period. Late homework assignments will NOT be accepted!

CLASS ACTIVITIES AND PARTICIPATION GRADES

· Class activities will often occur each week.

· No late or replacement assignments will be accepted.

· These activities may be computer based or involve the textbook.

· Students must submit these assignments during a given time frame. 

· Cellular phones must remain turned off at all times during the class. Laptop use is prohibited in class. No exceptions, zero tolerance. Penalty of up to 10 points for using electronics in class.

BOOK POLICY

• The textbook for this course is REQUIRED. Students without textbooks will eventually fail the course;

therefore, all students without a hard copy (or special cases) of the textbook will be dropped from the course on the 7th class day based on the policy of the College of Engineering.

• Books can be purchased through the bookstore or online.

FINAL EXAM PROCEDURES

• The comprehensive final exam will have a closed book and open book section.

• All students are required to take the final exam. No exemptions are given.

• It is the student’s responsibility to arrive on time for the exam with all of the needed materials.

DISABILITY REQUIREMENTS:

Do you have any special needs in this class related to a disability?  If yes, please contact your instructor as soon as possible. (Undergraduate Catalog, 2005-2007, p. 61) Any student who has, or believes they may have a disability that requires accommodations is advised to contact the Office of Students with Disabilities at 936-857-2610 in Evans Hall Room 315.)
TENTATIVE LECTURE SCHEDULE Fall 2019
	Week
	Lecture Topics
	No. of

lectures
	Grading



	1
	Chapter 1: Introduction to Engineering Principles and Units
	2
	

	2
	Chapter 2: Principles of Momentum Transfer and Overall Balances

Labor day holiday 9/2


	2
	

	3
	Chapter 2: Principles of Momentum Transfer and Overall Balances


	2
	

	4
	Chapter 3: The Principles of Momentum Transfer and Applications
	2
	

	5
	Chapter 3: The Principles of Momentum Transfer and Applications
	1
	Test 1 09/24

	6
	Chapter 4: Principles of Steady-State Heat Transfer
	3
	

	7
	Chapter 4: Principles of Steady-State Heat Transfer
	3
	

	8
	Chapter 4: Principles of Steady-State Heat Transfer
	2
	

	9
	Chapter 4: Principles of Steady-State Heat Transfer

Chapter 5: Principles of Unsteady State Heat Transfer
	2
	

	10
	Chapter 5: Principles of Unsteady State Heat Transfer
	1
	Test 2 10/29

	11
	Chapter 5: Principles of Unsteady State Heat Transfer


	1
	

	12
	Chapter 6: Principles of Mass Transfer
	1
	Project due  11/14

	13
	Chapter 7: Principles of Unsteady-State and Convective Mass Transfer

Thanksgiving Holiday Nov 21-25
	1
	

	14
	Chapter 7: Principles of Unsteady-State and Convective Mass Transfer.

 
	2
	

	15
	Review for Final December 3, 2019
	1
	

	
	Final Exam
	
	


NOTE:

1.
Please read the UNIVERSITY CLASS ATTENDANCE POLICY (undergraduate


catalog, 2005-2007, pp. 111).

2.
Please read the University Policy on Academic Honesty (undergraduate catalog, 


2005-2007, pp. 111-116).

End of Semester

Course Assessment Report

This summary contains the following Information

1.  Performance Statistics

· Total number of students in class

· The class average performance (stated as %) in each course outcome assessed in this class and the two previous times course was assessed. 
· The acceptable class average for the class in each outcome area as set by your Department. You cannot use any number of your choice
· Percentage of students who scored below the expected average in each outcome.

2.  Implementation Summary

· Brief summary of plans implemented during the semester based on last assessment report

3.  Perceived Problems

· Instructor’s  critical evaluation of perceived problems that affected students’ performance. Realistic problems should be identified throughout the semester and summarized in this section of the report.

4.  New Plans for Addressing Problems

· Instructor’s plans for addressing the perceived problems the next time the class is taught. These should be specific enough for another instructor to implement. Most of these should be things that, you, the instructor can implement to help students to improve. Be creative.
5.  Overall Trend over last three assessment periods
· Instructors summary of overall performance trend for each outcome measured over the last three periods.
5.  Were Expectations Met?
· Answer YES if the class average was above the expected average and the stated percentage of students scored at or above the expected average, else answer NO.
END OF SEMESTER COURSE  OUTCOME ASSESSMENT REPORT

CHEG 3023 UNIT OPERATIONS
FALL 2019 SEMESTER



Report Prepared by: Dr. Nabila Shamim


Report Date:
May 20, 2018


	Semester
	Analysis Type
	Number of Students
	Outcome 1
An ability to identify, formulate, and solve engineering problems by applying principles of engineering, science, and mathematics
	Outcome a

Knowledge and Application of  named prerequisite engineering courses
	Outcome e

Ability to identify, formulate, and solve engineering problems

	
	
	
	Expected Class Average/
	Expected Percent of students at or above average
	Class Average
	% Students meeting Expected Average
	Expected Class Average/
	Expected Percent of students at or above average
	Class Average
	% Students meeting Expected Average
	Expected Class Average/
	Expected Percent of students at or above average
	Class Average
	% Students meeting Expected Average

	FALL 2019
	Direct
	22
	75
	70
	75
	77
	
	
	
	
	
	
	
	

	FALL 2018
	Direct
	25
	
	
	
	
	75
	70
	70
	60
	75
	70
	69
	56

	FALL 2017
	Direct
	37
	
	
	
	
	75
	70
	65
	64
	75
	70
	76
	68

	FALL 2016
	Direct
	45
	
	
	
	
	75
	70
	72
	50
	75
	70
	84
	92

	Implementation Summary
	Items implemented from previous report or after meeting previous instructor
	Class notes were prepared from the Text book and made available through e-course. 

• Review sheets for differential and integral calculus were handed out in the beginning of the semester.
	
	

	Perceived Problems
	Perceived problems are directly related to the PC and the sub items under them
	Students are not good in simple Differentiation and Integration (D&I) needed for Fluid Mechanics
	
	

	Plans for Addressing Problems
	Plans for address specific measures to address PC and their sub areas
	The following is recommended for implementation:

Review Problems on Momentum and Heat transfer will be given to the student throughout the semester. Problems were solved in class
	
	

	Overall Trend over Periods
	Ascertain if there were improvements over previous semesters
	Students performed well

	
	

	Were Expectations Met?
	
	YES
	
	


Table1 END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT

CHEG 3013 P02 HEAT MASS AND MOMENTUM TRANSPORT: FALL 2018 SEMESTER

Report Prepared by: Dr. NABILA SHAMIM

Report Date:

DECEMBER 18, 2018
	Semester
	Analysis Type
	Number of Students
	Outcome a

Knowledge and Application of  named prerequisite engineering courses
	Outcome e
Ability to identify, formulate, and solve engineering problems

	
	
	
	Expected Class Average
	Expected Percent of students at or above average
	Class Average
	% Students meeting Expected Average
	Expected Class Average
	Expected Percent of students at or above average
	Class Average
	% Students meeting Expected Average

	FALL 2018
	Direct
	25
	75
	70
	70
	60
	75
	70
	69
	56

	FALL 2017
	Direct
	37
	75
	70
	65
	64
	75
	70
	76
	68

	FALL 2016
	Direct
	45
	75
	70
	72
	50
	75
	70
	84
	92

	FALL 2015
	Direct
	30
	75
	70
	63
	56
	75
	70
	77
	73

	FALL 2014
	Direct
	27
	75
	70
	81
	60
	75
	70
	74
	52

	Implementation Summary
	Items implemented from previous report or after meeting previous instructor
	Review Problems on Momentum and Heat transfer were given to the student throughout the semester. Problems were solved in class. 

quizzes were taken throughout the semester to review the problems
	The importance of understanding, formulating and solving engineering problems were focused. Problems were broke down in several parts. In Class and group activities were given. 

JOVE online resource was used to provide clear visual about heat exchangers A group project was given to the students related to transport process so that they can correlate the transport equations with practical cases and learn about group work. 



	Perceived Problems
	Perceived problems are directly related to the PC and the sub items under them
	Although students retrieved information on engineering prerequisite, some were unable to effectively apply the information. Students had trouble calculating viscosity, log mean temperature, calculating length of a heat exchanger. Student had issues understanding conduction and convection in energy balances. Issues with basic Heat, mass and momentum equations. 
	Some students were not able to identify and formulate the basic concepts. They are poor at identifying the information given in the problem statement. Student faced problem finding parameters from back of the book. 



	Plans for Addressing Problems
	Plans for address specific measures to address PC and their sub areas
	The following is recommended for implementation.   1. Group discussion and group work will be given in class and instructor to consult with each group about their concerns. 
	Tutor and grader help is suggested

One hour and 20 min class period is suggested

Give more problem statement so student can get familiar with complicated problem statement and information. 

	Overall Trend over Periods
	Ascertain if there were improvements over previous semesters
	Students’ performance was expected class average. 
	The performance of students was below expected class average. 

	Were Expectations Met?
	Class Average ≥75% and ≥70% of Students Performed at or Above Expected Average. 



	NO
	NO



Grade Sheet Showing

Student and Class Performance in Outcomes

The computed semester average in each outcome 

as stated in the Assessment report are 

highlighted in boldface 

Grade Sheet Showing Student and Class Performance in Course Outcomes
CHEG 3013 HEAT MASS AND MOMENTUM TRANSPORT FALL 2019 SEMESTER
[image: image1.emf]Exam 1 Exam 2 Final

100 100 100 100

83 70 84 79

69 18 56 47.66667

39 54 70 54.33333

84 81 66 77

80 73 91 81.33333

92 91 85 89.33333

63 85 81 76.33333

82 78 85 81.66667

89 78 79 82

74 93 69 78.66667

78 78 89 81.66667

68 65 76 69.66667

78 81 71 76.66667

79 55 77 70.33333

26 43 61 43.33333

53 70 71 64.66667

76 83 81 80

74 63 81 72.66667

73 75 66 71.33333

100 83 89 90.66667

80 88 82 83.33333

94 90 90 91.33333

AVERAGE 74.68182

SDEV 12.6844

EXPECTED AVERAGE 70

% OF STUDENT ABOVE EXPECTED AVERAGE 77




OUTCOME SPECIFIC ASSIGNMENTS 

USED TO ASSESS OUTCOMES

(Provide at least two assignments used to specifically measure each outcome and justify the suitability of the assignments for the outcome being measured)



CHEMICAL ENGINEERING DEPARTMENT
OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

HEAT MASS AND MOMENTUM TRANSPORT
FALL 2019
Instructor:  Nabila Shamim
Title of Assignment


Outcome Measured Using this Assignment


    Check the complex engineering problem characteristics related to this assignment

	Assignment problem

	
	involves wide-ranging or conflicting technical issues,

	X
	includes many component parts or sub-problems

	
	involves multiple disciplines

	
	has significant consequences in a range of contexts

	Assignment problem involves the application of the principles of 

	X
	engineering

	
	science

	X
	mathematics


Brief  justification of why this assignment is suitable for this outcome


Sample of graded student’s solution

Heat, Mass and Momentum Transport CHEG 3013

Final Exam December 10, 2019

Total Mark: 100 Points Total Time: 10:30 – 12:30 PM

CLOSED BOOK – NO SHARING OF BOOKS OR CALCULATORS NO CELL PHONE USE (PUT THEM AWAY), NO RESTROOM BREAKS NO COLLABORATION……..

Knowledge and application of Intermediate Mathematics

Ability  to apply  and solve problems involving  (i) differential   calculus, (ii) Integral calculus, and (iii) Probability and Statistics

Any sightings of a cellular phone or any electronics during an exam will automatically result in a grade of zero.

Name: 




Signature and Date:

Problem 1 ( 15 Points)  ) Ammonia gas (A) is diffusing through a uniform tube 0.1 m long containing N2 gas (B) at 298 K. The partial pressure of ammonia gas at point 1 is 1.013 × 104 Pa and at point 2 is 0.507 × 104 Pa. the diffusivity DAB is 0.230 × 10 -4 m2/s. 

Calculate the flux at steady state? 

Problem 2 (10 Points): An electric current is passed through a wire 1 mm in diameter and 10 cm long. The wire is submerged in liquid water at atmospheric pressure, and the current is increased until the water boils. For this situation h=5000W/m2 · ◦C, and the water temperature will be 100◦C. How much electric power must be supplied to the wire to maintain the wire surface at 114◦C?

Problem 3 (40 Points). An incompressible fluid confined between two parallel, vertical surfaces. One surface, to the left, is stationary, whereas the other is moving upward at a constant velocity vo. The distance between the two surfaces is L. Consider the fluid is Newtonian fluid and the flow laminar. The governing equation of motion is the Navier–Stokes equation.  

1. Draw a schematic diagram of the system




 ( 10 Points) 
2. Clearly write down all the assumptions and boundary conditions. 

( 5 Points) 
3. Step by step develop the expression for the velocity profile.


( 10 Points)
4. Clearly sketch the velocity profile for your developed expression  

( 5 Points)
5. Is the equation valid when the surface is moving downward or stationary? ( 4 Points)

6. Clearly sketch the velocity profile when the surface is moving downward and stationary. 

(6 points) 

[image: image2.emf]
Problem 4 (35 Points) Saturated steam at 0.27 MPa flows inside a steel pipe having an inside diameter of 2.00 cm and an outside diameter of 2.7 cm. The convective coefficients on the inner and outer pipe surfaces may be taken as 5680 and 22.7 W/m2 oK, respectively. A 3.8 cm thickness of  magnesia insulation is added on its outer surface. The surrounding air is at 294 K. The thermal conductivity of steel and magnesia are 42.9 W/m K and .0675 W/m K respectively.

a. Draw the schematic diagram 
and label it clearly.



(5 Points)

b. Calculate all the resistances to heat flow in this process and which one is the controlling resistance for the total heat transfer process.
Calculate the overall heat-transfer coefficient?








( 15 Points)

c. Find the heat loss per unit length of the pipe without insulation and with magnesia insulation








( 10 Points)

d. What is the percentage of reduction in heat loss do you observer after using the insulation?  








(5 Points)
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Outcome 1


 An ability to identify, formulate, and solve engineering problems.”


1.1:  Ability to identify engineering problems


1.2:   Ability to formulate & analyze engineering problems


1.3:  Solve complex engineering problems





ASSIGNMENTS FOR OUTCOME 1*





An ability to identify, formulate, and solve engineering problems by applying principles of engineering, science, and mathematics.  











Final Exam











Outcome 1*


An ability to identify, formulate, and solve engineering problems  by applying principles of engineering, science, and mathematic.








The questions on this section of the Test  tests the students ability to identify relevant laws and equations, formulate the solution methodology, and solve the resulting engineering equations in HEAT MASS AND MOMENTUM TRANSPORT. 
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April 16, 2018





Spring 2018









