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1. Introduction 
 

Our project was about sound and intensity levels. Together with students and teachers we tried to 

find a way how to model sound intensity and intensity level (in dB) coming from one or two 

loudspeakers in an open area without echoes and in school hall with major echo present. Another 

aim was to explore different freewaresoftwares to visualize the distributions in 3D.  

1stMeasurements 

Students and teachers gathered in school one Saturday morning to start our project. First we 

downloaded decibel meter apps to our school iPads and tried how they worked. We began with one 

loudspeaker and made a coordinate system in our school lobby. 

 

Picture 1: Our loudspeaker, which we used in our test. 

 

 The results we got were hard to explain because the measures were distracted because echoes. We 

collected the data we got and wrote it in Excel. 

Then we went outside to our school’s parking lot which was covered in snow so the echo was 

smaller. We did the same measuring as we did inside with the same distances. Still the decibel values 

weren’t as good as they should have been due to the noise coming from the traffic nearby.  

 

2nd Measurement 

Again we decided to meet at Saturday with some of the students and teachers to continue our 

project and testings. Now we wanted to repeat our measurements with two loudspeakers instead of 

only one. First we did the measuring inside in our school lobby. The values were again pretty odd 



because our schools acoustic isn’t really good for measuring decibel levels. Anyway, we collected the 

data we got and wrote them to Excel and counted the arithmetic means.  

 

Picture 2: This is the white board where we have the plan for the measurement. There is the coordinate system, some 

distances, intensity calculation and formulas. 

 

 

Picture 3: Students testing the decibel meters with iPads in our school lobby. In this image you can also see the coordinate 

system marked on the floor. 

 

 

We repeated the test again with two loudspeakers, but now outside with no echo. This measuring 

was very successful and we all were happy with the results we got.  



 

 

Picture 4: We placed the loudspeakers and the coordinate system just in front of our school to get the results almost 

without echo.  

 

The results of the measurements: 

Distance (meters) Line A (dB) Line B Line C Line D Line E 

2 76 75 74 74 77 

4 70 72 66 74 75 

6 74 77 70 74 69 

8 72 75 69 72 66 
 

 

 

 

 

 

 

 

 

 

 



2. Mathematical models and graphs 
 

 

 



 

 

 

The graphs above show examples of total intensity and intensity levels distributions of two 

identical isotropic loudspeakers. 

 

 

 

 

 



The Measurements and the Graphs by the Turkish Team 

We did our measurements in our school  building from three different spots from a source at the 

same decibel level. Having the source as the center we measured the decibel level from the distances 

of 3, 5 and 7 meters ina circle. 

The measurements were as follows. 

 
 Line A Line B Line C 
3 meter 67 74 70 
5 meter 65 68 69 
7 meter 59 61 63 

    
    
    
    After taking the measures we realized that the intensity level decreased according to the distances. 

Having placed the values in a formula we formed a graph. Having only one sound source we had one 

peak point in our graph.  The graph has been showed both in Geogebra and Goole graphs .  The 

operation and the graph was defined as “unknown” since GeoGebra took  (10-12) as (0) so we decided 

to ignore this value in order to reach the graph. 

 

 



 

 

In the graph formed in GeoGebra we ignored I0 = 10-12 value in L1 = 10log10(I1/I0) formula  

In order to find I1 in Ir = Pac / 4πr2 formula we assumed the power of the loudspeaker as 100 watts. We 

used (x2+y2) instead of r2 

 

3. Results of the cooperation 
 

There are nowadays many freeware softwares in internet to succesfully visualize 3D graphics. They 

are easy to use and they provide graphs in many different formats that can be easily inserted in the 

documents.   

Measuring intensity levels with iPad’s or computer microphones is far from easy task. The 

measurement requires high quality microphones and for example the orientation of the device itself 

affects to the recording. 

 

 



 

Picture 6: Hard work on our cooperation with the Turkish 

 

Picture 7: Cooperation group 

 

 

 

 



4. Attachments 
 

Examples of the exercises we did with our teacher to understand decibel scale. 

 

Warming up… Some exercises on the concepts of intensity  

I (in watts per square meter) and intensity level L (in  

Decibels)  

 

1. At a busy street corner, the sound intensity level is 70 dB. What is 

the intensity of the sound there?  

 

2. The sound intensity level measured 30 from a jet plane is 140 dB. 

You may ignore sound reflection from the ground.  

a) What is the sound intensity level at 300 m?  

b) At which power, in watts, the jet plane emits sound?  

 

3. Another similar jet plane is located 200 m apart emitting sound at  

twice smaller power.  

a) What is the sound intensity level in the middle between the jets?  

b) Would it be possible to find a place on the open airport where  

the sound intensity levels of the two jets are equal. 


