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INTRODUCTION  
The audio quality is impacted by a number of factors, such as the quality of the speaker and its components 
and the placement of the speaker. Also, the size and shape of the room, furniture, and other objects inside 
it, the materials used from the walls to the couches, they all affect how sound travels and causing sound 
reflection, absorption, and refraction. 
 
This article provides a general overview of basic audio, how sound is measured. It also introduces the 
different types of speakers, calculates the number of speakers needed for a project, and optimal placement 
for an audio installation. 

 

MEASURES OF SOUND 
Speakers are rated at a specific sound level measured in dB or decibels, at a specific power level 1 Watt, 
and at a specific distance 1M away from the speaker. Decibel is a relative measurement that starts at 0 dB, 
the lowest sound level that a healthy ear can discern. For example, 60dB is the sound level of normal 
conversation, 100dB is the sound level of factory noise, 190dB is the loudest possible sound. Watt is the 
electric power that comes from the power supply like an amplifier. Sound travels through a medium such 
as air or water to be heard; that’s why we can’t hear anything in a vacuum.  

To increase the volume, it increases the audio power to the speaker. The rule of thumb is that every time 
you double the power, it gets an additional 3 dB of sound out. For example, you have the ZYCOO SC15 
Network Ceiling Speaker, which has a specification of 85dB/1m/1W, and you double the power to 2 watts, 
it increases the sound level to 88dB. If you double the power again to 4 watts, it gets another 3dB or 91dB 
of sound out. 

 

TYPE OF SPEAKERS 
There are many kinds of loudspeaker, some are designed for music playing, and some are for general 
paging purposes. In certain cases, you need a louder speaker, for instance, in a warehouse with a high 
ceiling or in a noisy environment with a loud ambient dB SPL. Each loudspeaker combines a set of 
complex parts, the speaker driver unit is one of them. In order to maintain sound quality, each speaker 
driver is specialized within the frequency band so that it does not need to reproduce too many sounds at the 
same time, causing sound distortion.  

At the present moment, ZYCOO has four different models of speakers, two indoor speakers: SW15 and 
SC15, and two outdoor speakers: SH30 and SL50.  

 

1. INDOOR BACKGROUND MUSIC SPEAKER 

The indoor music speaker type is often designed to play background music with high-fidelity performance. 
To achieve that, this type of speaker is usually designed in a 2-way loudspeaker, which means it contains 
two speakers in it, each of them is intended to provide a separate frequency selection, usually one woofer 
and one tweeter. A woofer is typically working within the 40 Hz to 500 Hz range for providing the low 
range frequency. A tweeter is designed to reproduce the upper limit of the audible frequency range, and it 
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typically delivers ranges from 2,000 Hz to 20,000 Hz. For example, ZYCOO SC15 Network Ceiling 
Speaker uses one 5.25-inch woofer unit and one 1-inch tweeter unit, while the SW15 Network Cabinet 
Speaker uses a 5.25-inch woofer unit and one 1.5-inch tweeter unit. Both SC15 and SW15 support Power 
over Ethernet (PoE) for their relatively low power consumption, suitable to use for all indoor environment 
such as office building, classroom, etc.  

Figure 1. ZYCOO SC15 Network Ceiling Speaker. Figure 2. ZYCOO SW15 Network Cabinet Speaker. 

 

2. OUTDOOR ANNOUNCEMENT SPEAKER 

Outdoor Speaker type is commonly designed to play announcement or broadcasting. Opposite to an indoor 
speaker, instead of covering an extensive frequency range, its purpose is to convey a message as clearly as 
possible. Therefore, you can use the outdoor speaker with only one mid-range driver to achieve it. A mid-
range speaker is also known as a squawker, and it is designed to deliver sound from 500 to 8000 Hz 
frequency range which covers most of the sounds that humans hear day-to-day. ZCYOO SH30 Network 
Horn Speaker is an example of this type of speaker, using one 2-inch mid-range driver unit to direct all 
sound in one direction, further enhancing its sound pressure.  

Figure 3. ZYCOO SL50 Network Column Speaker.  Figure 4. ZYCOO SH30 Network Horn Speaker. 
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On the other hand, unlike the ZYCOO SH30 Network Horn Speaker, the SL50 Column Speaker is 
perfectly designed for indoor and outdoor dual use. The SL50 has four woofer units and one tweeter unit, 
in addition to achieving the clear announcement purpose, it can also play high-definition music in outdoor 
environment.  

Moreover, another factor that needs to be considered along with the outdoor speaker is 
waterproof/dustproof since it’s installed in the outdoor environment. Both ZYCOO SH30 and SL50 are 
with the IP65 Enclosure is ideally deployed in outdoor and other open spaces for public notifications and 
safety purposes. 

  

 

PLACEMENT OF SPEAKERS 
There are many possible speaker placement methods, such as placed on the ceiling or the wall in a 
classroom, or you may install the speakers in clusters in an outdoor parking lot. The speaker coverage is 
calculated using the height of speakers placed, the distance to the person's ears, and the speaker's angle.  

For example, let's assume we have a ceiling speaker with an angle of 100-degree, and the height of the 
room is 5m, the person is 2m in height, which makes the distance to the ear is 3m. Now we can use the 
Law of Sines rule to calculate the side of a is equals to 3.58m, and the whole coverage distance is 7.16m. 
Since the sound reflects off the floor and walls, we get more coverage than the speaker angle predictions. 

 

      
Figure 5. Calculation of the coverage example. 
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1. WALL PLACEMENT 

Placing speakers on the wall is one of the most common placements. Remember that walls reflect sound, 
too. Speakers should be at least 3 meters away from the nearest wall. It is never recommended to place a 
speaker in the corner.  ZYCOO SW15 Network Cabinet Speaker, SL50 Network Column Speaker, and 
SH30 Network Horn Speaker can put on the wall. The optimal suggested distance between each SW15 is 
10m, while for SH30 is 70m, and SL50 is 50m.   

Figure 6. Wall placement of speakers. 

 

2. CEILING PLACEMENT 

Ceiling placement is more than likely to apply to ceiling speakers, such as ZYCOO SC15 Network Ceiling 
Speaker. The minimum suggested distance between each SC15 is also 10m. However, we need to be aware 
that the lower the ceiling, the more speakers will be required. As the calculation we have done above, 
when the distance between the ceiling and the person decreases, the triangle diameter decreases, requiring 
more speakers to cover the area. 

Figure 7. Ceiling placement of speakers. 
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3. CLUSTER PLACEMENT 

The cluster placement is more often using in outdoor environments such as outdoor parking lots, national 
parks, or playgrounds. Both ZYCOO SL50 Network Column Speaker and SH30 Network Horn Speaker 
are water & dustproof outdoor speakers and installed on a pillar/column. Since the SH30 is using one mid-
range speaker unit and directs all sound in one direction, in some cases, you would like to cluster multiple 
(1-4) horn speakers facing different directions on one pillar. For weight consumption, it is suggested to 
place only 1-2 SL50 on each pillar.  

 

Figure 8. Cluster placement of speakers. 

 
 

SPEAKER COVERAGE CALCULATION 
The calculation on the number of speakers would depend on several factors, such as area size, ceiling 
height, surrounding environment (noises level), wall materials, etc. As speakers are opposed to cameras, 
they don't have sharp angles, so the number of speakers in a particular project can vary depending on how 
uniform you need the audio experience. 

We have provided you two tables based on both Economy and Optimal situations systems for suggestions. 
The Economy system will give you the minimum number of speakers needed to cover a specific area; 
speaker numbers below the suggested number are never recommended. For businesses that would choose 
Economy system could be a supermarket, factory, park, etc. The Optimal system gives you the number of 
speakers which can provide the best solution; you may go above the suggest number. For businesses that 
would choose the Optimal system could be a school, high-end fashion store, office, etc.  

Note: All data is for reference only, actual calculation may vary.  
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1. COVERAGE CALCULATION TABLE OF SC15 & SW15 

Mounting 
Height dB SPL @ 1.5m from floor Optimal System Coverage 

per speaker 
Economy System 
Coverage per speaker 

2.5m 80 28.3 m² 56.5 m² 

3.0m 78.5 38.5 m² 56.5 m² 

3.5m 77 50.2 m² 76.9 m² 

4.0m 76 63.6 m² 100.5 m² 

4.5m 75 78.5 m² 127.2 m² 

5.0m 74 95.0 m² 157.0 m² 

5.5m 73.2 113.0 m² 190.0 m² 

6.0m 72.5 132.7 m² 226.1 m² 

6.5m 71.8 153.9 m² 265.3 m² 

7.0m 71 201.0 m² 307.7 m² 

8.0m 70 254.3 m² 401.9 m² 

9.0m 69 314.0 m² 508.7 m² 

10.0m 68 446 m² 892 m² 

2. COVERAGE CALCULATION TABLE OF SH30 

Mounting Height dB SPL @ 1.5m from 
floor 

Optimal System 
Coverage per speaker  

Economy System 
Coverage per speaker 

2.5m 96 19.6 m² 39.3 m² 

3.0m 93 28.3 m² 56.5 m² 

3.5m 90 38.5 m² 76.9 m² 

4.0m 88 50.2 m² 100.5 m² 

4.5m 86 63.6 m² 127.2 m² 

5.0m 110 78.5 m² 157.0 m² 

5.5m 109 95.0 m² 190.0 m² 

6.0m 108 113.0 m² 226.1 m² 

6.5m 107 132.7 m² 265.3 m² 

7.0m 106 153.9 m² 307.7 m² 

8.0m 105 201.0 m² 401.9 m² 

9.0m 104 254.3 m² 508.7 m² 
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10.0m 103 314.0 m² 628.0 m² 

 

 

3. COVERAGE CALCULATION TABLE OF SL50 

Mounting Height dB SPL @ 1.5m from 
floor 

Optimal System 
Coverage per speaker  

Economy System 
Coverage per speaker 

2.5m 90.0 28.3 m² 56.5 m² 

3.0m 88.5 38.5 m² 56.5 m² 

3.5m 87.1 50.2 m² 76.9 m² 

4.0m 86.0 63.6 m² 100.5 m² 

4.5m 85 78.5 m² 127.2 m² 

5.0m 84.0 95.0 m² 157.0 m² 

5.5m 83.2 113.0 m² 190.0 m² 

6.0m 82.4 132.7 m² 226.1 m² 

6.5m 81.7 153.9 m² 265.3 m² 

7.0m 81.1 201.0 m² 307.7 m² 

8.0m 80.0 254.3 m² 401.9 m² 

9.0m 78.9 314.0 m² 508.7 m² 

10.0m 78.0 446 m² 892 m² 

 

 



 

 

 


