LESSON SIX: ACOUSTICS
INTRODUCTION:

Q1:
What are acoustics?
A1: 

Q2:
What is sound?
A2:
 

BASIC PHYSICS
Q1:
How is sound similar to light?  How do they differ?
A1: 

Q2:
What is the inverse square law?
A2:
Q3:
What does the velocity of sound depend on?

A3:
 
Q4:
What are some characteristics of sound?

A4:


Q5:
What is pitch?

A5:


Q6:
What is a cycle?

A6:


Q7:
 What is CPS or Hertz?

A7:


Q8:
 What is a sine wave?

A8:


Q9:
What are the characteristics of a square wave?

A9:
Q10:
What sounds can the human ear hear and which range is it most sensitive to?

A10:


Q11:
 What is the height of the wave form related to?

A11:


Q12:
 What is the amount of energy stored in a wave measured in?

A12:


Q13:
What is the ratio between the quietest and loudest sounds the ear can hear without being damaged?

A13:
LOGARITHMIC SCALES
Q1:
What is a logarithmic scale?
A1: 

Q2:
What is the decimal logarithm of a number?
A2:
 

Q3:
What are the five basic rules of logarithms?
A3:
 
SOUND INTENSITY LEVEL:

Q1:
What is a decibel and how is it expressed??

A1: 

Q2:
What is the intensity of sound measured in?

A2:
 

Q3:
What is intensity level measured in?

A3:
 
Q4:
How do you solve for the intensity level of a sound?

A4:


SOUND POWER LEVEL:
Q1:
What is the sound power level?
A1: 

Q2:
How is the sound power level determined?
A2:
 

SOUND PRESSURE LEVEL:

Q1:
What is sound pressure level?  What is it similar to?
A1: 
 
Q2:
How is sound pressure level calculated using a logarithmic 
A2:
 

Q3:
Which type of sound measurement is most widely used?
A3:
 
Q4:
What can be assumed about IL and SPL?
A4:


Q5:
What is the problem with using a logarithmic scale?
A5:


WEIGHTED SCALES FOR THE HUMAN EAR:

Q1:
Why have weighted measuring scales for sound been developed?
A1: 

Q2:
What is the A scale?  What are measurements converted from the A scale too decibels called?
A2:
 

Q3:
What is the OSHA and what developments have they made in reference to noise levels?
A3:
 
Q4:
When does the ear have trouble determining the direction of sound?
A4:


TRANSMISSION AND REFLECTION:

Q1:
What dominates in the way sound is heard as you move further away from the source?
A1: 

Q2:
What is one of the concerns in building as it relates to sound?
A2:
 

SOUND ABSORPTION:

Q1:
What does the reflection of sound cause?
A1: 

Q2:
What is reverberation?
A2:
 

Q3:
What is an echo?

A3:
 
Q4:
What is a Sabin?

A4:
Q5:
What method did Wallace Sabin use to reduce reverberation in the halls where he lectured?

A5:

Q6:
What is the absorbtivity of a room and how is it determined?

A6:


Q7:
 What is the noise reduction coefficient?

A7:


REVERBERATION:

Q1:
What is reverberation?
A1: 

Q2:
What is reverberation time and how is it expressed?
A2:
 

Q3:
What relationship does reverberation have to the size of a space and the absoptivity and how is it expressed in a formula?

A3:
 
Q4:
Why should speech have a short TR ?

A4:


Q5:
How does the architect obtain the desired reverberation time?

A5:


Q6:
What is a “live” space?  What is a “dead “ space?

A6:


ROOM ACOUSTICS:

Q1:
What is a good rule of thumb to make the average ceiling height?
A1: 

Q2:
What should the volume of a hall (auditorium) be?
A2:
 

Q3:
What are the two basic design goals in auditorium acoustic design?
A3:
 
Q4:
What is almost always a characteristic of the back of an auditorium?


A4:


Q5:
What are the benefits of sloping the seating and floor away from the stage?


A5:

Q6:
What distance is appropriate for reflected sound off the ceiling where speech intelligibility is important?

A6:


SOUND TRANSMISSION AND ISOLATION:

Q1:
What is the 1957 Noise Criteria or NC curves?
A1: 

Q2:
How is he curve satisfied? 
A2:
 

Q3:
What is the 1971 PCN? 

A3:
NOISE REDUCTION THROUGH A WALL:

Q1:
What is transmission loss?
A1: 

Q2:
What is Noise Reduction and how is it related to ideal TR?
A2:
 

Q3:
What can acoustical tile do that concrete can not, and vice versa?
A3:
 
SOUND TRANMISSION CLASS:

Q1:
What is the sound transmission class?
A1: 

Q2:
How is the STC rating established?
A2:
 

IMPACT NOISE:

Q1:
How is an impact isolation class determined?
A1: 

Q2:
How can IIC ratings be improved?
A2:
 

Q3:
What are the general guidelines set forth in the UBC about STC levels in residential occupancies?
A3:
 
SPEECH PRIVACY:  What is white noise?

A1: 
OUTDOOR SOUND BARRIERS:

Q1:
What are the characteristics of a good sound barrier?
A1: 

Q2:
What are the characteristics of the sound attenuation of a sound barrier?
A2:
 

Q3:
How can vegetation help in outdoor sound barriers?
A3:
 
MECHANICAL SYSTEMS:

Q1:
What is white noise used to mask?
A1: 

Q2:
What tools can be utilized to reduce the sound of mechanical equipment in a building?
A2:
 

Q3:
What can be used on short and long duct work to reduce sound transmission?
A3:
 
Q4:
What do shock arrestors on water pipes do to control sound?
A4:


REVIEW:

SKETCHES- Sound Waves (6-3), Auditorium Design (6-14), Methods of Improving the TL Ratings (6-18), STC Determination of a Panel (6-19), Method of improving IIC (6-20), Outdoor sound Barriers (6-21), Design Features to Control Mech. Equip. Noise (6-22)
FORMULAS- Logarithms (6-4),Intensity Level (6-4), Sound Pressure Level (6-5), Inverse Square Law (6-8), Absorptivity (6-10), Noise Reduction (6-11), Reverberation (6-11), Reverberation Time (6-11), Room Height (6-13),  Transmission Loss (6-17) 
TABLE 6.1- Typical IL Levels (6-6), 

TABLE 6.2- Adding Two dB Levels (6-7) 

TABLE 6.3- OSHA Exposure (6-8)
TABLE 6.4- Typical Sound Absorption (6-9)

TABLE 6.5- Reverberation Times (6-12)

TABLE 6.6- Suggested NC Curves (6-13)

TABLE 6.7- 1957 NRC (6-16)
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