INDH 4133: Industrial Ventilation

Course Description: The student will learn principles and applications of industrial ventilation. This will enable the student to solve ventilation problems; do simple designs; evaluate and troubleshoot ventilation systems; and effectively communicate with workers and design engineers.

Course Objectives: The knowledge gained should assist the selection and evaluation of ventilation systems to control hazards in the workplace and the environment.

Course Format: Lectures, discussion, problem solving, student presentations.

Prerequisites: Basic requirements for the Environmental Science program.

Text: Anna, Daniel H. (Ed.): The Occupational Environment - Its Evaluation, Control and Management, 3rd Edition,  AIHA (2011).

References:
Fundamentals of Industrial Hygiene, 4th Ed. (1996) NSC.

Industrial Ventilation: A Manual of Recommended Practice. 25th Edition (2004) ACGIH.

Industrial Ventilation Workbook, (1994). D. J. Burton. 

Engineering Field Reference Manual, 2nd Edition (1999). AIHA.

ABIH Equation Sheet http://www.abih.org/sites/default/files/downloads/WebUSEFULEQUATIONSFORTHE2007ABIHEXAMINATIONS.pdf
Tests: A midterm and a comprehensive final exam will be given, each worth 40% of the final grade. 

Presentation/Paper: Each student will give a twenty minute oral presentation on a selected control technique or strategy. Provide handout material (@ 5 pages) with references from the scientific literature. The presentation and handout will be worth 20% of the final grade.
Attendance: Students are expected to attend class and are held responsible for lecture, handout material, and assignments. Attendance will be recorded. 

Grading: 10 point scale, ± grading system. 

	Week
	Class Topic
	Assignment

	1
	Recognition and Evaluation Principles
	7

	2
	General Control Methods
	35

	3
	OSHA ventilation standards

Principles of ventilation

Ideal gas law
Standard and normal conditions

Density corrections

Pressure relationships

Conservation of mass

Properties of aerosols and vapors
	

	4
	Dilution ventilation

Fire/explosion control
Comfort ventilation
	36

	5
	Problem session
	

	6
	Review
	

	7
	Midterm
	

	8
	Local exhaust ventilation systems
	37

	9
	Duct/branch/elbow friction losses 

Hoods

Flanging

Ducts

Reynolds Number
	

	10
	Air moving devices and selection

Fan laws

Horsepower, BHP

Design: VP, and SP methods

Makeup air
	

	11
	Emission control

Air cleaning devices 
ASHRAE guidelines   
	

	12
	Evaluating ventilation systems

Instruments and techniques

	38

	13
	Problem session
	

	14
	Review
	

	15
	Final Exam
	


Presentation Topics:
· OSHA Ventilation Standards for:

· Welding and Cutting

· Spray Finishing Operations

· Abrasive Blasting

· Grinding

· Open Surface Tanks

· Confined Spaces

· Portable Ventilation Systems

· Laboratory Hoods

· Air Cleaning Devices

· Tight Building Syndrome

· Ventilation for Indoor Radon

· Ventilation for Indoor Firing Ranges

· Home Ventilation Systems

· Evaluation of Hood Performance

· Clean Room Ventilation

· Dilution Ventilation

· Biological Safety Cabinets

· Ventilation for Gas Compressor Buildings

· Indoor Air
· Comfort ventilation
· Rules of Thumb

· Control of radiation

· Control Technique for any Industrial Process, Trade or Occupation

