INDH 4131: Noise and Hearing Conservation
Course Description: Anatomy and physiology of the human ear; physics of noise, sound propagation and the mechanism of hearing loss; ACGIH and NIOSH noise guidelines; federal and state noise regulations; noise measurement and analysis; hearing conservation programs; and noise control. 

Course Objectives: The knowledge gained should allow the student to recognize, evaluate and control noise in industry and the community.

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

Attendance: All students are expected to attend class and all students are responsible for lecture, handout material, and assignments. Attendance will be recorded.
Prerequisites: Completion of foundation courses.

Text: AIHA: The Noise Manual, 5th Edition (2000).

References:

ACGIH: 2012 Threshold Limit Values for Chemical Substances and Physical Agents and Biological Exposure Indices (2012).

Aearo Company: EARLOG (2012).

http://www.e-a-r.com/hearingconservation/earlog_main.cfm
 Anna, Daniel H. (Ed): The Occupational Environment Its Evaluation, Control and Management, 3rd Edition, AIHA (2011).
NIOSH: Criteria for a Recommended Standard...Noise (1998).
http://www.cdc.gov/niosh/docs/98-126/
NIOSH: Industrial Noise Control Manual (1978). http://www.cdc.gov/niosh/docs/1970/79-117pd.html
NIOSH: Hearing Protector Compendium.
http://www.cdc.gov/niosh/topics/noise/hpcomp.html
OSHA Technical Manual, Section III, Chapter 5: Noise Measurement.
http://www.osha.gov/dts/osta/otm/noise/index.html
National Hearing Conservation Association: www.hearingconservation.org.

Presentations: Each student will give a 15-minute oral presentation on an approved topic. A summary handout (@ 5 pages with references from the scientific literature) will be provided as handout material. The presentation and handout will be worth 20% of the final grade.

Tests: A midterm and a comprehensive final exam will be given, each worth 40% of the final grade.

Grading: 10-point scale, ± grading system.

CLASS SCHEDULE
	WEEK
	TOPIC

	CHAPTER

	1
	Introduction
	1

	2
	Anatomy and physiology of the ear

Effects of noise on man
	4

5

	3
	OSHA law
Noise reduction ratings

Presbycusis 
ACGIH guidelines
	16
Appendix I



	4
	Audiometry

Legal aspects
Hearing compensation
	11

18

	5
	Physics of noise and sound propagation


Sound power
Sound pressure
Sound intensity

Adding sound pressures
Frequency weightings

Octave bands
A‑scale corrections

W, P, L and the inverse square law
	2

	6
	Physics continued and review for test
	

	7
	Midterm Exam
	

	8
	Personal protective equipment
	10

	9
	Hearing conservation programs

	6
12

	10
	Noise measurement

Dosimetry

Noise surveys
	3
7



	11
	Noise control

Attenuation calculations

Room constant

Sound absorption coefficients

Transmission loss

Rules of thumb
	9

	12
	Noise control continued
Problems
	

	13
	Other topics:
· Community noise
· Vibration
· Ultrasound
· Anti-noise devices
· Ototoxins
· Occupations at risk
· Firearms

· Agricultural workers noise exposure

· Fire fighters noise exposure
	

	14
	Review
	

	15
	Final Exam


	


PRESENTATION TOPICS

· Noise TLV Documentation
· 85 vs 90 dBA; 3 vs 5 dBA exchange rate

· Personal radios

· Firearms

· Vibration; effects and criteria

· Vibration; measurement and control

· Vehicle noise

· Aircraft noise

· Assessing community noise 

· Farm equipment/agricultural workers

· Impulse noise

· Explosive activated tools

· Non-auditory effects of noise

· Construction equipment

· Noise in landscaping and lawn maintenance 

· Active noise control, anti-noise, noise cancellation

· Effects of hearing protectors on communication

· Motivating people to wear HPDs

· Noise control techniques

· Attenuation characteristics of materials

· Infrasound

· Ototoxins

· Ultrasound

· New OSHA Regulations

· Office Nuisance Noise

