
Page 1 of 8 
 

Data Center Noise Analysis 

By Dr. David Gilbert, D.Sc. 

As of 06/14/2026 

 

 

Introduction:  

Data Centers and the construction thereof, are causing increased concern on local residences living by or 

near such facilities. These concerns include, but not limited to, power and water usage, heat produced, air 

quality and noise levels produced from such facilities. This synthesis paper looks at the effects of noise, 

specifically low frequency noise, produced by such facilities.  

 

Problem:  The problem is people living near or by a data center perceive low frequency, high decibel 

noise will negatively affect both health and property values. 

 

Argument:  The closer residences are to data center noise sources the greater the negative impact on both 

residency health and property values. 

 

Research Questions:  

1. At what distances and rate do low frequency, high decibel sound waves, like those produced by a 

data center, travel before they become non-impacting to human physiology?   

2. At what distances and rate do low frequency, high decibel sound waves, like those produced by a 

data center, travel before they become non-impacting to property values?  

 

Limitations include the use of secondary data and information from sources that may not be consider as 

authoritative. In such cases, multiple sources have been noted, whenever possible, in order to make the 

facts presented both true and strong. This does not replace the need for primary or more formal research 

to occur.      

 
Disclaimer – The information provided in this paper is for general informational and educational purposes only. 

While every effort has been made to ensure the accuracy of the content, the author makes no representations or 

warranties of any kind, express or implied, regarding the completeness, accuracy, or reliability of the information 

provided. In addition, the views, thoughts, and opinions expressed in this paper are those of the author alone. The 

information provided is for informational purposes only and should not be construed as professional, legal, or 

financial advice. Readers should consult with a qualified professional before making any decisions based on the 

content. 
 

Methodology:  

The methodology of research includes the use of relevant secondary data and information gathered from 

both authoritative and non-authoritative sources through the use of the internet and with the assistance of 

AI for gathering and conformation purposes only and when applicably. The data and information gathered 

was reviewed, sorted, and analyzed using established and accepted academic research methodologies as 

best can be applied given the type data and information. Then organized and presented in a manner also 

consistent with accepted academic research methodologies. AI has not been quoted or cited. 
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Background: 

Sound as a phenomenon is defined as a mechanical 

disturbance that propagates through a medium. A sound 

wave is the measurement of that disturbance in terms of 

frequency, wavelength, and amplitude. [1,2,6] Where 

frequency is the number of times a sound vibrates per 

second and wavelength is the distance between each 

wave height. See Figure 1. As such, there is an inverse 

relationship between frequency and wavelength. 

Meaning the higher the frequency the short the 

wavelength. Therefore, high frequency sounds have shorter wavelengths and low frequency sounds have 

longer wavelengths. See Figure 2.  

  

Frequency, for humans is between 20 and 20,000 Hz [5,7], 

See Figure 3, and is organized into three basic categories 

low, medium and high. Where: 

• Low Frequency 20 – 500 Hz: Have long, wide 

wavelengths carrying immense energy. These 

wavelengths can easily bend around obstacles, 

pass through walls, and travel vast distances 

depending on medium. [3,7] 

• Medium Frequency 500 – 2,000 Hz: Are at the 

core of Human/Animal/ Insects detection. 

Medium frequency sounds can travel up to 2 

miles depending on frequency, amplitude, and 

medium. [3,7]  

• High Frequency 2,000 – 20,000 Hz: Have short, 

closely packed wavelengths that don’t bend easily 

around solid objects, are easily blocked and 

absorb quickly into the air.  High frequency 

sounds don't travel far less than 1000 feet 

depending on medium and volume. [3,7]  

 
Amplitude is the measurement of energy contained within the soundwave, its intensity, i.e. loudness, 

measured in decibels (dB). [8,9,10] Soundwaves with a higher amplitude carry more energy thus create a 

louder sound.  

• 10 dB: Sound of a pin drop.  

• 20 dB: Barely perceptible sound, registering just slightly above the threshold of human hearing 

• 30 dB: A quiet library or whispering. 

• 60 dB: Normal conversation. 

• 85 dB: The threshold for potential hearing damage with prolonged exposure. 

• 120 dB: A live rock concert or a siren, which can cause immediate physical discomfort or pain. 

  
Figure 1: Amplitude, Wavelength. [1] 

 

 
Figure 2: Long and Short Wavelengths. [2]  

 
Figure 3: Human Low to High Frequency Range.  
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Normal back ground noise range between 

30 dB in the wilderness to 85 dB in cities 

and other urban areas. With a normal 

conversation ranging between 60 – 70 

decibels. [10,11] Continued exposure of 

over 80 dB will cause hearing loss. [11,12] 

The volume (dB) and the length of 

exposure gives indication as to how 

harmful the noise is. “In general, the 

louder the noise, the less time required 

before hearing loss will occur.” [13] See 

Table 1. OSHA requires hearing 

protection for 8-hour exposure above 85 

dBA [17] 

 
Data Center: A data center is a centralized 

physical facility, generally operating 24/7, that 

securely houses vast amounts of computing 

equipment and infrastructure support systems` 

used to facilitate Cloud Computing, Web 

Hosting, and Artificial Intelligence. [14, 15] See 

Figure 4. 

 

There are 4 basic types of data centers:  

Enterprise Data Centers – owned  and 

operated by a single organization strictly for 

their own use and generally located in or near 

a company headquarters [43,44,45]; Colocation 

(Colo) Data Centers – shared buildings where multiple organizations rent space, power, and cooling 

systems housing their own servers and networking systems [48,49,50]; Hyperscale Data Centers – large scale 

facilities typically located in or near a major city occupying thousands of square feet containing thousands 

of severs and miles of connecting equipment. Some these hyperscale data centers can be as large as 60,000 

square feet [41,43,44,45] housing as many as 10,000 server racks with a capacity in excess of 80 megawatts 

(MW) [51]; and Edge Data Centers – smaller data centers ranging from a single server rack to as many as a 

100 generally operating in the 500 kilowatts (kW) to 2 megawatts (MW) range. [51] Within each of these 

data centers are a large number of servers, storage systems, and networking equipment all configured within 

server racks. [40,41,42] 

 

There are two basic types of server racks. The standard 42U server rack containing about 35 individual 

servers and the 48U server rack typically housing about 43 servers. Each individual server within a server 

rack can produce 1000 to 3,000 BTUs of heat per hour, with an average of 1600 BTUs per hour. Each server 

rack can produce up to 70,000 BTUs per hour. [47,48]  

 

1600 BTUs per Server per Hour x 43 Servers per Server Rack = 68,800 BTUs/Hour (70,000 rounded) 

 

Each server rack on average occupies a space of approximately 6 sq. ft. on a foot print of 3 by 2ft. Meaning, 

a 60,000 sq. ft. Hyperscale Data Center may contain as many as 10,000 server racks each producing up to 

70,000 BTUs/Hour resulting in temperatures over 200°F without an effective cooling system.   

 

 
Table 1: Noise Exposure [13] 

 
Figure 4: Data Center [15] 



Page 4 of 8 
 

In order to maintain proper cooling temperatures most data centers use backward-curved centrifugal cooling 

fans.  The average output for one of these fans, in terms of airflow, is approximately 3000 CFMs. Using a 

rule of thumb for data center cooling of 1 to 1.5 CFMs per square foot. This equates to needing one cooling 

fan for every 2000 sq. ft. of data center space. When in operation each these cooling fans can produce an 

overall noise level of approximately 85 decibels at an average frequency between 80 and 100 Hz. [18,21,23] 

Thus, a 60,000 sq. ft. data center will require at least 30 backward-curved centrifugal cooling fans to 

maintain an ASHRAE-recommended temperature between 64 – 81°F. 

 

A Data Center, when in operation, produces sound frequencies between 20 – 20,000 Hz but generally in the 

range of 60 to 250 Hz with an approximate average of 80 to 100 Hz. These low frequencies are the 

“dominant characteristic of data center” [19] putting out significant amounts of low frequency sounds [22] 

ranging from 60 decibels to as high 100 decibels or more [21,24] depending the number of cooling fans and/or 

HVAC units. Most of which are located on the data center’s roof, allowing for low-frequency sound waves 

to travel greater distances unrestricted; impacting nearby communities [20] including those at much as 3 

miles away particularly at night when overall ambient noise decreases and cooler temperatures [24] provide 

a more favorable medium in which to transmit. [32,33,34] 

 

Discussion: 

Data Center: As noted above a Data Center’s most dominant characteristic is the generation of low 

frequency sound waves, 80 to 100 Hz, at high decibel levels; 85 dBs or greater. This frequency places data 

center noise directly in line within a human beings’ low frequency hear range as shown in table 2. 

 

 
Table 2: Data Center, Human Low Frequency Range 

 

With additional cooling fans decibel levels can increase to over 100 dBs on a logarithmic scale. Meaning 

that for each doubling of a data center cooling fan the number of decibels increases by 3. [26,27,28] Therefore, 

there is little difference between having one fan or 100. See Figure 5.  

 

 
See Figure 5: Additional Cooling Fan Effects 

 

Low frequent sound dissipation, in normal atmospheric conditions, is also logarithmic dropping 

approximately 6 decibels for each doubling of feet traveled (See Inverse Square Law). [4,29,31]   

Frequency Hz 0 50 100 150 200 250 300 350

Data Center

Human

Low Frequency Medium Frequency
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Figure 6: Low Frequency Sound Travel 

 

As shown figure 6, a low frequency 100 Hz sound beginning at 85 decibels, equivalent to a data center with 

1 cooling fan, would most likely dissipate to the very faint level (barely perceptible 30 dBs or lower) after 

traveling approximately 1,680 ft or about ⅓ of a mile. A low frequency 100 Hz sound beginning at 101 

decibels, equivalent to a data center with 30 or more cooling fans or units, would most likely dissipate to 

the very faint level (30 dBs or lower) after traveling approximately 6,719 ft or about 1¼ miles.  

 

Human Effects: Low frequency, high decibel sound waves can cause serious health issues, especially to 

those closer to the sound source. Health issue reported include, but not limited to: increased level of anxiety 

and depression, increased stress levels, hypertension, headaches & migraines, reduced memory, 

concentration, sleep deprivation, and reduced ability to work or exercise. [16,34,35,36,37] 

 

Land Value Effects: Low frequency, high decibel sound waves, like those produced by data centers, may 

have a negative impact on established neighboring residential land and property values especially those 

living in close proximity, a mile or less, although there is little published data to support it.  

 

In fact, one such study that actual refutes that proposition conducted by George Mason University’s Schar 

School of Policy and Government found homes, whether single-family residences, townhomes, or condos, 

closer to a data centers actually sold for more. Reason; data centers are typically built in areas with strong 

infrastructure, including good roads, reliable utilities, and easy access to jobs and airports, all of which are 

features that make nearby neighborhoods more desirable. [38]  

 

Although, according to documentation published by Own Luxury Homes ® [39] any resident within a mile 

of a data center may experience as much as an 18% discount. Those between 1 and 2 miles of a data center 

may actually see a 1 to 4% increase in property value. Those between 2 and 5 miles may see a 2% increase 

in value and residencies greater than five miles are unaffected with home values set at current market value. 

See Table 3. 
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Table 3: Residential Home Value Impact. [39] 

 

When above information is plotted in relationship to low frequency sound travel it appears that homes that 

within a mile of the data center may experience negative home values and the closer to the data center the 

more negative the value becomes. See Figure 7. 

 

 
Figure 7: Home Values vs. Low Frequency Sound Travel 
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Homes between one and two miles away from a data center may see a positive increase in home values, as 

much a 4% the closer the home is to the two-mile mark benefitting from a what is called the employment 

catchment area defined as a geographic area from which the data center draws its workforce. After the two-

mile mark and before the five-mile mark, home values may increase in value only about 2% due to the 

home being in what is known as the corridor catchment area. Past the five-mile mark local market rates 

apply. 

 

Conclusion:  

From the data and information provided a data center when in operation can generate a significant amount 

of low frequency sound waves ranging between 60 and 250 Hz [18,21,23] with an average of approximately 

80 – 100 Hz [21,25] at decibel levels of 85 dB or greater depending on number of cooling fans or units applied.  

 

Unlike high frequency sound waves that generally travel short distances and are easily blocked by barriers 

such as walls or other structures. [3,7] Low frequency sound waves can travel great distances and cannot be 

easily by the blocked by walls or other structures. [3,7] Low frequency, high decibel sound waves, like those 

produced by data centers, can travel up to 1½ miles before sound dissipation falls below the 30 dB level 

depending on the environmental medium. 

 

Those living within 1¼ miles and moving towards a data center, consisting of 30 or more cooling fans 

producing low-frequency 100 Hz sound waves at 100 dB will most likely experience ever increasing 

hearing loss, increased health issues, along with decreasing property values as much as an 18% or more.  

 

Those living greater than 1¼ miles and moving outwards from a data center, consisting of 30 or more 

cooling fans producing low-frequency 100 Hz sound waves at 100 dB will most likely not experience the 

same health effects as those living within 1¼ miles and may find property values increase.  

 

Therefore, for those residing within 1¼ miles of a data center the argument “the closer residences are to 

data center noise sources the greater the negative impact on both residency health and property values” is 

true and the problem statement “people living near or by a data center perceive low frequency, high decibel 

noise will negatively affect both health and property values” is verified. 
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