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Intensity of Sound

When we feel loud sounds we can feel pain, the 
highest sound a human can hear is called the 
Maximum audibility limit and the lowest sound a 
human can hear is called the minimum audibility 
limit.

The Maximum audibility limit is about 140dB, 
regardless of the frequency. The gap between 
dB is at its widest at 1,000 ~ 5,000Hz which is 
130dB. Which means 1,000 ~ 5,000Hz is the most 
comfortable frequency to hear. The frequency 
is highest in this order warning sound – alarm 
– melody – voice. The warning sound has the 
highest while the voice sound has the lowest.

The frequency of sound that can be heard by people is between 20 ~ 20,000Hz. The frequency people can hear might be 
different depending on gender, age, skill, and listening environment. In addition, the intensity of the sound that an ear can 
feels is different depending on the actual frequency (frequency) of the sound wave. If sound is compared with the same 
intensity, the midrange sound (1Khz inside and outside) is the loudest and then the treble (6 ~ 10Khz or less), and the bass 
(100Hz or fewer) it is the smallest.

The Emotional Frequency and Loudness Characteristic of Sound

Intensity of Sound                                                                                                             

Sound intensity is defined as the sound power per unit area. The usual context is the measurement of sound intensity in 
the air at a listener’s location. The basic units are watts/m2 or watts/cm2 . Many sound intensity measurements are made 
relative to a standard threshold of hearing intensity. The most common approach to sound intensity measurement is to use 
the decibel scale.

For better understanding, here is an example

The value of sound pressure intensity (dB) is typically 1x = 0dB, 2x = 6dB, 3x = 10dB, 5x = 14dB, 10x = 20dB. It is easy to 
calculate the multiplying factor by using these values. For example, to calculate the value of 6x follow as below.

By multiplying the values in the same way above and adding the dB value, the value of 6x is 16dB.
This calculation method is useful when calculating the size of the sound by distance. If the sound pressure is calculated 
according to the distance(1meter) between the sound source, being 1M away gives you a negative(-) multiplying factor, on 
the other hand if being closer than 1M gives a positive (+) multiplying factor. Which means, 100dB in 1M becomes 100dB-
6dB(2x) = 94dB In 2M, and 100dB-16dB = 84dB in 6M.
Sound is noticeable when the sound intensity is 3 ~ 6dB or higher than the ambient noise; however, when you need to alert 
the area the sound intensity should be at least 80dB. For that reason, Qlight product supports volume up to 123dB.

If the voltage, current, or sound pressure becomes 2x higher          dB = 20log10 ( 2x ) => 6dB
If the electric power becomes 2x higher                                      dB = 10log10 ( 2x ) => 3dB

2x = 6dB 

2x × 3x = 6x
6dB + 10dB = 16dB

3x = 10dB 

< Loudness characteristic curve>
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Even with the same sound intensity, the perceived sound may not match the actual intensity value (dB).  For example, sounds 
with different frequencies may sound differently to the ear.  Normally, sounds with higher frequency are expressed as a larger 
and more stressed volume than lower frequency sounds. 
 
Thus, a perceived sound volume is louder at higher frequency and decibels.  For example, when our products utilize the same 
115db sound, the product that has the higher frequency will be perceived as louder compared to the sound of the product with 
a lower frequency. 

Relationship of Sound Intensity and Distance

Sound Intensity Perception 

Sound intensity is inversely proportional to the square of the distance from the sound wave source.

Since sound waves carry its energy though a two-dimensional or three-dimensional medium,
the intensity of the sound wave decreases with increasing distance form the source.
The decrease in intensity with increasing distance is explained by the fact that
the wave is being distributed over a greater surface area. Since energy is conserved
and the area through which energy is transported is increasing,
the intensity must decrease.

The wave intensity (I) formula                       is roughly expressed as the square
of the amplitude (A) multiplied by the square of the frequency (f). The wave

intensity (I) is inversely proportional to the square of the distance,                 .

Therefore, the relationship between amplitude (A) and distance (r) is

The above amplitude is inversely proportional to the distance where sound intensity is
proportional to the squares of the amplitudes of the frequencies.

» Sound Intensity and Frequency

Voice Message ⇒ Melody ⇒ Alarm ⇒ Warning Sounds
Examples of Sound Intensity

frequency of sound(Hz) ⇢

⇡

Sound 

Intensity

(dB)

140 Aircraft carrier deck

130 Military aircraft jet take-off with a 50ft afterburner

125

123

120 Thunder, chain saw, oxygen torch

115

110 Automobile horn at 1 meter, live rock music

100 Jet take-off (at 305 meters), jackhammer, jet flyover at 1000 ft

90 Motorcycle at 25 ft, power mower

80 Food blender, Average Factory, Garbage disposal

70 Department store, commercial area

60 Conversation within 1 meter, phone ringing

50 Office, background music, classroom

40 Quiet suburb

30 Quiet rural area, quite conversation

20 Whisper within 1meter

10 Rustling leaves

0 Breathing
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 When the sound wave frequency is higher and the amplitude is larger the sensed sound volume is louder. 

Intensity of Sound


