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Teaching Objectives:

Student-centered teaching approach will be promoted in this course with the
objectives of stimulating students’ interests and training students’ capabilities.
Stimulating interests. We believe that understanding of interesting physics and
beautiful math is far more important than reciting equation to do calculations. There
are two major parts for this course: the theoretical part (i.e., transport theory) and the
application part (i.e., unit operations). After learning this course, students will be
familiar with the basic transport theories for mass, momentum and heat transfer. At
the same time, they will be able to use these theories to analyze unit operation systems,
such as fluid transport systems with pipes, pumps and valves, heat exchangers, drying
towers, gas absorption tower, and distillation columns, etc. Furthermore, the students
should be able to apply the transport theory to the analysis of the phenomenon in our
daily life. In this way, they can realize how important and interesting of the theories
offered in this course. At the same time, applications of the transport theories to
high-level advanced research will be demonstrated, which will let students know how
powerful the theories are. Hopefully, they can later use the theory to explain
experimental observations in their research projects that in most cases involve mass,




momentum and heat transfer.
Capability development. The students will be trained to (1) do critical review of the

literature, (2) solve problems by using what have been learned from the class, (3)
write a report and present their work by carrying out one challenging and interesting
Students’  capability =~ of  critical  thinking,  problem-solving,
effective-communication will be our focus.

project.

Contents to be covered in this course:

Week | Contents Hours

1 1.Concepts of chemical engineering and unit operations 4
Unit systems and conversion of units. 2.Dimensional analysis.
1.Fluid statics and its applications. 2.Newton's law of viscosity;

2 . : 4
Basic rheology; Reynolds experiment
1.Basic equations of fluid flow: measures of flow, continuity, energy

3 balance 2.Basic equations of fluid flow: momentum balance 4
Laminar flow in a pipe  metering of fluids

4 Fluid friction, the friction factor chart; Laminar flow of a 4
non-Newtonian fluid in a circular tube Pipe flow systems

5 Flow past immersed objects; Introduction to heat transfer 4

6 Heat transfer by conduction; Principles of heat flow in fluids; Quiz 4
1

7 Convective heat transfer 4

8 Heat transfer by radiation 4

9 Heat exchangers 4

10 Summary of heat transfer; Mid-term Exam 4

11 Theory of diffusion 4

12 Mass-transfer theories 4

13 Equilibrium relations; Equilibrium-stage operations 4

14 Equilibrium-stage operations; Gas absorption 4

15 Gas absorption; Quiz II (Project) 4

16 Simple and equilibrium distillations, continuous distillation 4

17 Continuous distillation with reflux; Distillation 4

18 Review 4
Total course hours 72

Exams and Grading:
Midterm exam and Final exam are mandatory. They will account for 60% of the total
score. The other 40% will include be evaluated based on your class attendance,
after-class interactions with instructors, homework, in-class quiz, and project
performance.
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