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This course focuses on a complete start to finish process of physics—based
modeling, data driven methods, and controller design, Although some
knowledge of computer programming is required, students are led through
several introductory topics that develop an understanding of numerical
methods in process control,
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1 Students will be able to identify, formulate, and
solve complex engineering problems by applying
principles of engineering, science, and mathematics,
Students will be able to applying engineering design
to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as
well as global, cultural, social, environmental, and
economic factors, Students will be able to acquire
and apply new knowledge as needed,
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1 Course Introduction & Simulate Dynamics with
111/09/11
Python
111/09/12~ ) ) . .
2 " Physics—based Dynamic Modeling & Transient
/09/18 -
Balance Equations
111/09/19~]| _ . ) ) . . §
3| 1110095 | Linearize Balance Equations & First-Order Linear BYERITHZ
Dynamics with Dead Time using Graphical Fitting
Methods




111/09/26~
4 111/10/02 Optimize Model Parameter Fit & Control Design
111/10/03~ ) .
5 111/10/09 Proportional-only (P-only) Control & Proportional
Integral (PI) Control
111/10/10~ ) ..
6 /10716 Proportional Integral Derivative (PID) Control & Case
Study: Level Control
111/10/17~ )
7 111/10/23 Case Study: Nonlinear System Control & Case
Study: Disturbances
111/10/24~ ) ..
8 Valve Design Principles & Sensors and Data
111/10/30 . .
Acquisition
111/10/31~ . .
9 /11706 Temperature Modeling & Temperature Regression
11/11/07~
10 HU/11/13 Temperature Control & Laplace Transforms
111/11/14~ )
11 /11720 Transfer Functions & State Space Models
11/11/21~ . . o
12 H/11/27 Second Order Systems with Graphical Fitting &
Second Order Optimization
111/11/28~
13 11/19/04 Simulation of FOPDT, SOPDT, and Higher Order
Systems & Stability Analysis
111/12/05~
14 Cascade Control and Feedforward Control & Control
111/12/11 . X
Project Introduction
111/12/12~ e . . . .
15 11/19/18 Optimization Introduction & Linear Programming
111/12/19~ : e . . s
16| 111 /19/95 Scheduling Optimization & Nonlinear Programming BEERFTHZS
111/12/26~ .. . .
17 112/01/01 Model Predictive Control & Machine Learning
8 112/01/02~ D L .
112/01/08 | C€CP Learmng
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gl 4 e There will be no official textbook. Reading material will be provided on
?’ﬁ LRa occasion and students are encouraged to explore related material.
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4 # 5 x| DM, Himmeblblau and K.B. Bischoff, "Process Analysis and Simulation'
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