AE 380: Control Systems for HVAC

Syllabus for Spring 2005
(Tuesday/ Thursday: 9:30 – 11:00)

Room: TBD
Instructor:

Dr. Jin Wen

Department of Civil, Architectural & 


Environmental Engineering

Alum Engineering 270-H

Phone: 215.895.4911

Email: jinwen@drexel.edu

Office Hours: 
Instructor: Tue/Thur 11:00 – 12:00 or by appointment

Purpose:

Introduce basic control concepts with application to HVAC system.  Covers concepts of direct digital control system; control loop; system modeling for control purpose; transfer function; selecting and locating sensors and actuators; design and tuning control algorithms; design and program control sequences for HVAC systems.
Objectives: To familiarize students with the following:

1. Understand the basic control loop concepts 


2. Understand the basic direct digital control system structure


3. Understand the most commonly used sensor, actuator, and control algorithms in HVAC systems


4. Ability to design a simple control algorithm


5. Ability to select, locate, and size most commonly used sensor and actuator in HVAC systems


6. Ability to design control sequences for a HVAC system 

Prerequisites: 1) AE 220 or 2) MEM 413 or 3) Approval by Instructor
Textbooks:

“Control Systems and Applications for HVAC/R”, Thomas Horan, Prentice Hall, 1997

Additional handouts as required
Reference:
“Electromechanical and Electronic Controls for HVAC/R”, Billy C. Langley, Prentice Hall, 1999
Grading Policy: (A final grade of less than 50 % will be a F)


Homework:
20 %


Project I
20 %


Project II
20 %


Comprehensive exam
30 %


Class attendance
10 % (on class quiz and question)
Homework: Assignments will consist of a number of problems handed out each day of class.  These will be due at the beginning of each class on Tuesday.  Late submissions will be penalized.  I will place the solved problems (if applicable) of the assignments on the course homepage (WebCT), and homework after that is done will not be accepted.  Please do NOT use WebCT to submit homework.  Use the office hours to clarify doubts.  Your assignments can be handwritten but they must be neat and clear (otherwise I will not accept them).
Handouts: Copies of class note and all pertinent material will be available from the course homepage (WebCT).  Copyright of the material needs to be respected.
Exams: There will be no final exam but a midterm exam (100 min).  The midterm exam will consist of open book and closed notes.  Final exam will count for 30 % of the total grades.  I will deduct marks if the solutions are not clearly worked out or if the handwriting is illegible.
Class attendance: I will take attendance on a random basis, and for each absence 2 % points will be deducted (till a maximum of 10 % points).
Note: Exam questions will be from reading assignment, class notes, and homework.
WebCT: I will use WebCT environment to distribute class related information including syllabus, homework assignments, homework solutions, class notes and other material.  I will also use WebCT to broadcast important class announcements.  Students who are not familiar with the WebCT environment are strongly encouraged to learn and be familiar with it.  For WebCT related questions, please check the student WebCT manual: 
http://webct.drexel.edu/web-ct/help/en/mywebct/StudentManual/index.html

or Contact the WebCT Support Group at webct@drexel.edu 
To access your WebCT courses, log on to Drexelone, click Student Service tab, then click My Course, click the course that you want to access from the list.

Once you are in the WebCT environment, select the course that you want to access.  
Email: I will respond to the course related emails at least every Tuesday and Thursday.  Questions that involve elaborate explanation should be asked personally during the office hours.  Every student is required to check their Drexel email accounts on a regular basis for class updates. 
Schedule: 

	Week
	Date
	Topic
	Reading

	1
	3/29
	Introduction to Control System
	Chap. 1,2

	
	3/31
	Basic Control Concepts
	Chap 3,4

	2
	4/5
	Building Intelligent System I
	Handout

	
	4/7
	Building Intelligent System II
	Chap 13

	3
	4/12
	Sensor and Actuator Transfer Function
	Chap 5, 6, handout

	
	4/14
	Building and HVAC Modeling
	

	4
	4/19
	Control algorithm I
	Chap 8

	
	4/21
	Control algorithm II
	Chap 11,12

	5
	4/26
	Project I
	

	
	4/28
	Design of Control Sequence
	Chap 14

	6
	5/3
	AHU Control Strategies I
	Chap 15

	
	5/5
	AHU Control Strategies II
	Chap 16, 17,19

	7
	5/10
	Zone Terminal Device Control I
	Chap 20

	
	5/12
	Zone Terminal Device Control II
	Chap 20

	8
	5/17
	Project II
	

	
	5/19
	Project II
	

	9
	5/24
	Sensors
	Chap 7

	
	5/26
	Actuators
	Chap 9

	10
	5/31
	Cooling Plant Control
	Handout

	
	6/2
	Comprehensive Exam 
	


