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Sound Transmission – Soundproofing and sound absorption 
Noise pollution is a major environmental pollution problem which affects our health. In order to reduce the noise nuisance to the public, the government has implemented “Noise Control Ordinance”. Furthermore, noise barriers are set up for separating residential areas and noise sources in order to block noise.
In terms of noise control aspect, the most common technique is to use appropriate construction materials to “block” and “absorb” sound. The terms “soundproofing” and “sound absorbing” are always confused due to the misconceptions of people.

Examples of common misconceptions:
Why can’t we use sponge as materials for making soundproofing doors?
Sponge and wool are often mistakenly regarded as “soundproofing” materials. In fact, they are materials with good sound absorbing ability but cannot effectively reflect the noise. Therefore, due to poor soundproofing ability (poor sound reflection), sponge cannot be used for making soundproofing doors.

Example:
A. “Soundproofing” materials (Sound reflecting materials)
In the major roads, noise barriers, made of glass or bricks, can be seen next to the highways. Noise (sound wave) produced by cars does not transmit easily through soundproofing materials. Noise barriers can help block the traffic noise so as to reduce the impact to the residents nearby. In general, at least 10dB noise can be diminished if setting 2-meter high noise barriers on the roadside. 
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Arrows represent the direction of sound waves while the thickness of lines represents the sound volume
 Sound wave penetrated


Source: Environmental Protection Department, HKSAR Government http://www.epd.gov.hk/epd/tc_chi/environmentinhk/noise/prob_solutions/highlights03.html
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B. “Sound absorbing” materials (Sound will be absorbed by the materials)
In the major roads, sound absorbing materials (e.g. bitumen) are used for resurfacing. These materials can absorb the noise transmitted from wheels to pavement. In general, at least 4dB noise can be reduced if using sound absorbing materials for paving.
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Photo: Close-up of bitumen made of rubber
Source: Environmental Protection Department, HKSAR Government
http://www.epd.gov.hk/epd/misc/ehk08/b5/noise/topicissue.html#s1_3



















Extended reading materials
What are the differences between “soundproofing” and “sound absorbing” materials?
	Properties & Examples
	Soundproofing materials
	Sound absorbing materials

	Amount of pores
	None
	Many interpenetrating pores

	Texture
	Hard (high density)
	Soft

	Weight
	Heavy
	Light

	Effectiveness of sound reflection
	High
	Low

	Effectiveness of sound absorption
	Low
	High

	Example
	Steel
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Soundproofing materials can effectively reflect the sound. Sound is not able to be absorbed or transmit through the materials. Therefore, the soundproofing effectiveness is high.
	Cotton
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Sound absorbing materials contain numerous interpenetrating pores which have high permeability. Sound waves enter the pores and multiply reflected around. Sound energy is transformed into heat energy which results in sound reduction.



Reference website: http://baike.baidu.com/view/1258326.htm
Extended reading:  http://ncs.epa.gov.tw/noise/DD/DD06/990107_1.pdf
http://www.epd.gov.hk/epd/Innovative/greeny/trad/index.html
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