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Most of chemical process consists of processing units dealing with fluid,
such as liquid and gas. Therefore understanding such materials properties
and flow behaviors are extremely important in chemical engineering. In
this class, we will cover principles for analyzing fluid flow. Based on
such principles, we will examine several important case studies.
Especially, this course will be basis for heat, mass and energy transport
and phenomena. There are four main goals of this class:

# 1. 2oz g [l. Understand mass, momentum and energy conservation principle.
2. Learn how to analyze processing units, such as pipe or pump, in
which fluid flows are important.
3. Learn two important methodology in flow analysis : lumped parameter
method, differential equation method .
4. Learn mathematical tools for flow analysis : vector and tensor
calculus

* o mxj 2@ |An Introduction to Fluid Dynamics: Principles of Analysis and Design,

B12d  Stanley Middleman, 1998, John Wiley & Sons ,inc
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Tweek: Introduction

2week: Analysis of flow (dimension, definition of fluids and flows)
3week: Fluid statistics

4week: Surface tension of fluid/fluid interface

S5week: Free surface (gas/liquid interface)

6week: Pipe flows (fundamentals of fluid flows inside channels)
7week: Turbulent drag reductions (fundamentals of turbulent flows)

"4 BeAE 8week: Midterm exam

9week: Laminar flow in pipe (the beginning of differential equation based analysis)
10week: Differential balance (mass and momentum balances)
11week: Differential balance (vector and tensor based analysis)
12week: Boundary conditions for balance equations.
13week: Parallel channel flows (simplifications of mass and momentum balance equations)_
14week: Lubrication analysis (slightly deviations from idealized situations)
15week: Transient flows & Boundary layer theory
16week: Final exam
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