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COURSE INFORMATION

LECTURES

Mondays, Wednesdays: 5:00-6:20 PM

10 CAPEN
OFFICE HOURS

Mondays: 6:30-8:00 PM 
also by appointment or open-door policy

904 Furnas Hall

TEXTBOOKS

Process Dynamics and Control
Second Edition

D. E. Seborg
T. F. Edgar

D. A. Mellichamp

Wiley, 2004
ISBN: 0-471-00077-9
COURSE WEBSITE

http://www.eng.buffalo.edu/Courses/ce307

COURSE GRADE



Homework Assignments



30%



Class Tests





40%



Final Examination




30%

CE307 - CHEMICAL ENGINEERING DESIGN I

FALL 2007
COURSE SYLLABUS

LECTURES

August

27  -  Introduction – History, Safety, Environmental Protection, Profit



29  -  Representative process control problems and examples- Balances (HMW 1)
September
  3  -  Labor Day- no class
5  -  Theoretical Models, Balances
10  -  Theoretical Models, Balances
12  -  Theoretical Models, Balances (HMW 2) (The class will feature examples; due to the holiday, class will end by 5:45 pm)
17  -  Laplace Transforms
19  -  Laplace Transforms (HMW 3)
24 -   Partial Fractions
26  -  Partial Fractions / Transfer Functions
October
  1  -  Transfer Functions
3  -  Transfer Functions (HMW 4)
  8 -   Block Diagrams
10 -   Block Diagrams (HMW 5)
15  -  Dynamic Behavior of Typical Process Systems
17  -  Dynamic Behavior of Typical Process Systems 
22  -  Class Test 1- everything until (and including) Block Diagrams
24  -  Dynamic Behavior of Typical Process Systems (HMW 6)
29 -   Feedback Control
31  -  Feedback Control (HMW 7)
November
  5  -  Feedback Control
7  -  Control System Design (HMW 8)


12  -  Control System Design (HMW 9)


14  -  Control System Design
19  -  Class Test 2- everything until (and including)Control System Design
21  -  No Class (Fall Recess)
26  -  Dynamic Stability of Closed- Loop Control Systems
28  -  Dynamic Stability of Closed- Loop Control Systems (HMW 10)
December
  3  -  Dynamic Stability of Closed- Loop Control Systems


  5  -  Class Review
CE307 - CHEMICAL ENGINEERING DESIGN I

FALL 2007
COURSE OUTLINE

Introduction


History

Safety, Environmental Protection, Profit


Chemical Process Design


Reaction Path Selection

Flowsheets

Process Synthesis

Process Integration

Chemical Process Simulation


Steady-State Simulation


Dynamic Simulation

Process Dynamics

Mathematical Modeling


Conservation Principles


Constitutive Relationships


Boundary Conditions


Examples

Linearization

Process Control

Laplace Transform

Definitions

Properties

Theorems

Example Problems

Partial Fractions

Transfer Functions

Poles and Zeroes

Block Diagrams


Block Diagram Algebra


Block Diagram Operations

Dynamic Behavior of Typical Process Systems


First-Order Systems


Second-Order Systems


Higher-Order Systems

Open Loop Response


Disturbances

Capacitance


Dead Time

Feedback Control


On-off Control


Proportional Control


Integral Control


Derivative Mode


PI Control


PD Control

PID Control

Stability Analysis 
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FALL 2007
GENERAL INFORMATION

COURSE OBJECTIVES

The objectives of the course are to provide the student with the ability to recognize and analyze problems related to the safe operation of chemical processes, the transient behavior of chemical manufacturing operations, and the automatic control of dynamic processes. The course will introduce the student to the basic principles and concepts of chemical process design and the use of chemical process simulators for the design and analysis of chemical processes. In addition, the course will introduce the student to the basic principles of engineering economics, profitability analysis, and cost estimation.

STATEMENT ON ACADEMIC INTEGRITY

In the tradition of the academic enterprise, the primary objective of an academic program is focused on the discovery, discussion, understanding, clarification, and dissemination of knowledge. The development of intelligence and strengthening of moral responsibility are two of the most important aims of education. The intent of this course is to provide students with an ability to analyze problems related to the dynamic operation and control of a chemical process. The environment of instruction is intended to be open, challenging, respectful, and fair.

The University community of scholars (administration, faculty, and students) shares the responsibility for intellectual honesty and academic integrity in the pursuit of truth and knowledge. The University has a responsibility to promote academic honesty and integrity and to develop procedures to deal effectively with instances of academic dishonesty. Students are responsible for the honest completion and representation of their work, for the appropriate citation of sources, and for respect for others' academic endeavors. Fundamental to the accomplishment of these purposes is the duty of the student to perform all of his or her required work without illegal help. By placing their name on academic work, students certify the originality of all work not otherwise identified by appropriate acknowledgments.

Breaches of academic honesty include cheating, plagiarism, and the unauthorized possession of exams, papers, or other materials. The following actions constitute major forms, but not exclusively all forms, of academic dishonesty:

· submission: submitting academically required material that has been previously submitted in whole or in substantial part in another course, without prior and expressed consent of the instructor.

· plagiarism: copying or receiving material from a source or sources and submitting this material as one's own without authorization, consent, or appropriate acknowledgement to the source (quotations, paraphrases, basic ideas), or otherwise representing the work of another as one's own.

· cheating: receiving information, or soliciting information, from another student or other unauthorized source, or giving information to another student, with the intent to deceive while completing an examination, quiz, class test, individual assignment, or other academic exercise. Cheating includes copying the work of another individual or the unauthorized collaboration between two or more students during an academic exercise such as a homework assignment, quiz, class test, or examination.

· falsification of academic materials: fabricating laboratory materials, notes, reports, or any forms of computer data; forging an instructor's name or initials; or submitting a report, paper, materials, computer data, or examination (or any considerable part thereof) prepared by any person other than the student responsible for the assignment. Falsification also includes unauthorized modification of returned homework assignments, class tests, reports, or examinations for reconsideration or regrading by the instructor or teaching assistant.

· procurement: acquisition, distribution or acceptance of examinations, laboratory results, or confidential academic materials without prior and expressed consent of the instructor.

· improper or illegal computer usage.

Breaches of academic integrity will result in disciplinary measures that may include:

•
A failing grade or grade adjustment for a particular assignment, quiz, class test, or examination.

•
A failing grade or grade adjustment for the course.

•
Other sanctions according to the "University Standards & Administrative Regulations" of the State University of New York at Buffalo.


For details, see http://www.student-affairs.buffalo.edu/judicial/rulereg.shtml

All alleged cases of academic dishonesty are adjudicated in accordance with the Disciplinary Procedures for Academic Infractions, which are administered by the Vice Provost for Undergraduate Education. The policy is printed in the Undergraduate Catalog and copies of the procedure are available from the Office of the Vice President for Student Affairs, Room 542 Capen Hall, North Campus.

STUDENTS WITH DISABILITIES

A student with a disability that makes it difficult to conduct the course work and assignments as outlined, or requires special considerations, such as recruiting note takers or readers, or requiring extended time on assignments, should contact me and the Office of Disability Services, 25 Capen Hall (645-2608), during the first two weeks of class in order to review appropriate arrangements for reasonable accommodations. The Office of Disability Services can provide additional information.

.


For details, see http://www.student-affairs.buffalo.edu/ods/

GRADING POLICY

Assessment of learning and performance is a critical component of the instruction/learning process. Evaluation will be done in accordance with stated policy based on academic and professional achievement in the course. The evaluation and grading will be done in a fair, equitable, and timely manner. Grading will be done on an appropriate numerical basis. The various course activities will contribute to the course grade according to the percentages indicated below:

Homework Assignments


30%

Class Tests




40%

Final Examination



30%

Evaluation of performance in the course will be based upon and reported according to the current letter grading system of the University as follows:

	Letter Grade


	Interpretation


	Quality Points



	
	
	

	A
	High Distinction
	4.00

	A-
	High Distinction
	3.67

	B+
	Superior
	3.33

	B
	Superior
	3.00

	B-
	Superior
	2.67

	C+
	Average
	2.33

	C
	Average
	2.00

	C-
	Average
	1.67

	D+
	Minimum Passing Grade
	1.33

	D
	Minimum Passing Grade
	1.00

	F
	Failure
	0.00
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FALL 2007
PREREQUISITES AND OUTCOMES

Prerequisite knowledge

· Mathematics

· Ability to solve simple ordinary differential equations

· Understanding of complex numbers

· Chemical Engineering

· Ability to conduct material and energy balances over various unit operations and chemical processes

· Knowledge of first-order chemical reaction kinetics

· Understand basic physical and operational principles of stirred tanks and shell-and-tube heat exchangers

Skills outcomes

· Flowsheets

· Understand the differences between process flowsheets and piping and instrumentation diagrams

· Process Dynamics

· Ability to formulate unsteady material and energy balances over various unit operations and processes

· Understand the need to model the dynamic behavior of chemical processes

· Ability to linearize mathematical models of simple processes

· Flowsheet Simulator

· Ability to use HYSYS simulator to generate process flow diagrams, perform thermodynamic computations, calculate material and energy balances, and simulate the steady-state operation of chemical processes

· Laplace Transforms

· Ability to determine Laplace transforms of simple functions from basic definition or tables

· Ability to solve ordinary differential equations using Laplace transforms

· Ability to apply the initial value and final value theorems

· Ability to invert Laplace transforms using the method of partial fractions

· Transfer Functions

· Ability to determine the zeroes and poles associated with the transfer function of a system

· Understand the dynamic response and stability of typical process systems from an analysis of the poles of a transfer function

· Block Diagrams

· Ability to represent a process control system in terms of a block diagram

· Ability to determine an overall transfer function of a process from individual transfer functions of the constituent components by means of block diagram algebra

· Understand the application of the overall transfer function to a determination of the final value of an output variable

· Understand the application of the overall transfer function to the stability of the process response

· Understand the nature of overdamped, critically damped, and underdamped responses of second-order systems

· Feedback Control

· Definition of feedback system

· Understand operation of control valves

· Definition of control performance measures

· Understand the block diagram of a feedback control loop

