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1 INTRODUCTION 

HGC Engineering was retained by Windlectric Inc. to complete acoustic measurements of the 
Amherst Island Wind Energy Project substation transformer, to satisfy Condition E3 of the 
Renewable Energy Approval (“REA”) Number 7123-9W9NH2, issued to the site by the Ontario 
Ministry of Environment, Conservation and Parks (“MECP”) dated August 24, 2015. 
 
The audit condition in the REA requires the determination of the sound power levels of the 
substation for comparison with the specification included in the Noise Assessment Report for the 
project, dated May 4, 2015 [1], completed by others, and Schedule B of the REA. The sound power 
levels of the transformer were measured on December 11, 2018, utilizing IEEE Standard 
C57.12.90-2015, titled IEEE Standard Test Code for Liquide-Immersed Distribution, Power and 
Regulating Transformers – Part 13: Audible Sound Emission [2]. 
 
2 SOUND SOURCE UNDER TEST 

The acoustically significant components of the substation include a power transformer and the 
associated cooling fans, manufactured by Virginia Transformer Corporation. The station is situated 
on Amherst Island, approximately 1.5 km southwest of the town of Stella, Ontario. The substation 
transformer is nominally rated at 50/66.5/83 MVA. The overall dimensions of the transformer, 
including the affixed cooling fans and radiators, are approximately 6.0 metres wide, 6.9 metres in 
length and 4.2 metres in height. The transformer is surrounded by an acoustic barrier 6.0 metres in 
height, on the east, south and west sides. Photos of the transformer are provided below, as Figures 1 
and 2.  
 
Acoustically, the sound of the transformer core was found to be tonal in the nearfield, whereas the 
transformer fans emitted broadband sound. A tonal sound is defined as one which has a 
“pronounced audible tonal quality such as a whine, screech, buzz or hum”.  A/C transformers 
typically exhibit a humming character at twice the line frequency (120 Hz) and harmonics thereof 
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(240 Hz, 360 Hz, 480 Hz, etc.), as a result of magnetostrictive forces in the windings and 
semiconductors. The sound level measurements indicated tones at 120 Hz and the associated 
harmonics. The unit was operating normally during the test period.  

3    ACOUSTIC ENVIRONMENT 

The measurements were conducted outdoors at the Amherst Island Wind Project substation, on 
Amherst Island, Ontario. The sound of the substation was steady, with little background sound in 
the vicinity. The weather conditions during the test period remained relatively constant with cloudy 
skies, an air temperature of approximately 2° Celsius, and negligible wind at the measurement 
location due to shielding provided by the surrounding acoustic barriers. Accordingly, the 
environment was suitable to conduct acoustical measurements. 
 
4    INSTRUMENTATION 

The sound level measurements were conducted using a Brüel & Kjær Hand-held Analyzer Type 
2270, equipped with Sound Intensity software BZ-7233, a Brüel & Kjær model 3654 Sound 
Intensity Probe and a pair of phase-matched model 4197 microphones. The calibration of 
instrumentation was field verified before and after the measurements using a Brüel & Kjær model 
4231 sound level calibrator with a dual microphone coupler. Laboratory calibration certificates for 
the equipment are included as Appendix A. 
 
5    MEASUREMENT PROCEDURE 

A sketch of the measurement setup is appended as Figure 3. As per the IEEE C57.12.90-2015, 
measurements of sound intensity were conducted at 1/3 height and 2/3 height of the transformer, 
at 1-meter intervals around all four sides of the units. Measurements were conducted at an offset 
distance of 0.3 meters from the tank and radiator surfaces without the cooling fans operating. With 
the fans operating, the measurements were conducted 2 metres from the tank, fans and radiator 
surfaces. Note that recent study into methods of measuring sound levels from electrical 
transformers indicates that measurements completed utilizing sound intensity methods provide 
results which are more accurate than measurements of sound pressure [3]. Unlike a simple sound 
level meter with an omni-directional microphone, sound intensity instrumentation utilizes a highly 
directional probe and sophisticated analyzer to measure both the magnitude and direction of sound. 
This approach therefore has excellent immunity to background noise, acoustical reflections, near-
field reactivity and cross-interference from sources located close together. 
 
6 MEASUREMENT RESULTS 

Table I provides the average octave band sound intensity levels of the transformer measured 
utilizing IEEE C57.12.90-2015. Note that, without the cooling fans operating, measurements were 
conducted at 23 unique locations around the transformer, and with the cooling fans operating, the 
transformer was measured at 32 unique locations, as described in the previous section.  
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Table I:  Sound Intensity Levels [dB]  

Octave Band Centre 
Frequency [Hz] 

63 125 250 500 1k 2k 4k 8k 
Overall
[dBA] 

Transformer Core  53.6 57.2 56.1 52.0 44.9 27.2 21.8 17.3 52.5 

Transformer Core & Fans 66.1 63.9 65.9 65.2 63.5 58.5 50.4 45.3 67.4 

 
Appendix B contains the detailed one-third octave band sound intensity level results. 
 
The conversion from sound intensity level to sound power level is based on the area of the 
imaginary surface enclosing the source, at the specified reference distance from the equipment. In 
this case, the enclosing surface areas for the transformer without and with the fans operating are 
152 m2 and 281 m2, respectively. 
 
The overall octave band sound power level calculated from the measured sound intensity levels of 
the substation are presented in Table II, below. 
 

Table II:  Measured Sound Power Levels [dB re 10-12 Watts],  
Calculated Using Sound Intensity Measurements  

Octave Band Centre Frequency 
[Hz] 

63 125 250 500 1k 2k 4k 8k 
Overall
[dBA] 

Transformer Core* 80.4 84.0 82.9 78.8 71.8 54.1 48.7 44.1 79.3 

Transformer Fans (core 
subtracted) 

90.5 87.8 90.2 89.6 88.0 83.0 74.9 69.8 91.8 

Transformer Substation* 
(Transformer & Cooling Fans) 

90.9 89.4 90.9 89.9 88.1 83.0 74.9 69.8 92.1 

*Sound power levels include the +5 dBA tonal adjustment applied to transformer core 

 
Table III shows the sound power levels utilized in the assessment of the transformer substation, as 
outlined in [1] and Schedule B of the REA.  
 
 

Table III:  Specified Sound Power Level [dB re 10-12 Watts] 

Octave Band Centre 
Frequency [Hz] 

63 125 250 500 1k 2k 4k 8k 
Overall
[dBA] 

Transformer Substation 104.0 107.0 105.0 105.0 99.0 94.0 89.0 81.0 105.2 

*Sound power levels include the +5 dBA tonal adjustment  

 
The sound level measurements indicate that the octave band and overall A-weighted sound power 
levels of the substation meet the specified sound power levels outlined in [1] and Schedule B of the 
REA. 
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7 CONCLUSIONS 

HGC Engineering completed an Acoustic Audit of Windlectric’s Amherst Island Wind Project 
substation, located on Amherst Island, Ontario. Sound power level measurements were completed 
on December 11, 2018 utilizing IEEE Standard C57.12.90-2015. The sound level measurements 
and subsequent calculations indicate the octave band and overall A-weighted sound power levels of 
the substation are significantly less than the specified sound levels in the Noise Assessment 
Report [1] and Schedule B of the REA.  
 
We trust that this information satisfies your current requirements.  If you have any questions or 
require further assistance, please do not hesitate to call. 
 
Howe Gastmeier Chapnik Limited Reviewed by 
 
 
 
   
Andrew Dobson, BSc, INCE Ian Bonsma, PEng 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

14-Dec-18 
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Figure 1: Transformer 
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Figure 2: Sketch of Measurement Surface 
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FRAME COORDINATES ARE UTM IN METRES

 Microphone Positions Around Transformer (fans not operating) 
Microphone Height = 1.4 Metres & 2.8 Metres, Offset = 0.3 Metre



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
25 nil nil nil nil nil nil nil nil nil nil 62 nil nil nil nil nil nil nil nil nil nil nil nil
32 nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil
40 44 nil 50 nil nil 58 nil nil nil nil 66 nil 57 nil nil nil nil 60 nil nil nil nil nil
50 nil nil 50 nil nil nil nil nil nil 50 nil nil nil nil nil nil 54 52 52 nil nil 61 nil
63 nil 42 nil nil 48 nil nil nil nil nil 55 nil 48 nil 54 54 nil 31 57 nil nil nil nil
80 36 34 41 nil 46 nil nil nil nil nil nil nil 35 42 36 nil 45 nil nil nil nil nil nil
100 nil nil 46 38 49 48 45 43 nil nil nil nil nil nil nil nil nil nil nil nil 49 nil nil
125 nil nil 60 58 64 63 61 60 56 nil 53 nil nil nil 52 nil 54 53 nil nil nil 56 nil
160 nil 30 36 30 36 23 nil nil nil nil 36 nil nil 27 nil nil nil nil nil nil nil nil nil
200 nil nil 39 nil 44 40 34 25 32 36 40 39 nil 22 nil 32 nil 42 40 nil nil 31 42
250 nil nil 54 nil 58 55 51 44 49 49 54 54 40 40 nil 47 44 57 53 nil nil 53 53
315 38 45 48 50 45 43 38 28 36 35 46 41 43 42 40 nil 36 40 39 nil 43 nil 39
400 42 49 52 54 49 47 42 37 41 40 51 45 48 46 44 nil 41 44 43 nil 47 nil 43
500 36 46 36 41 42 45 46 45 45 42 60 50 39 43 44 48 42 51 49 nil 21 45 36
630 46 47 49 46 53 48 37 45 46 nil 43 54 46 33 45 52 43 50 53 nil nil 36 40
800 27 42 41 nil 47 46 37 36 44 45 45 51 43 35 39 41 42 44 42 28 29 39 33
1000 21 36 14 38 37 34 24 23 24 29 33 35 nil nil 32 26 nil 37 30 nil 31 nil 23
1250 25 25 20 33 34 30 18 nil nil nil 27 28 nil 22 20 21 nil 29 21 20 nil nil 12
1600 20 17 20 25 23 24 nil nil nil nil 27 nil 23 24 13 18 nil 12 nil 13 nil nil nil
2000 14 nil 20 19 19 10 14 7 14 16 17 nil 15 21 nil 19 nil 15 nil 12 17 20 16
2500 17 nil 12 14 16 nil 11 14 13 18 2 nil nil 21 nil 20 14 nil nil 18 9 19 17
3150 nil 10 9 10 14 nil 12 16 13 19 nil 16 15 16 9 17 nil nil 16 21 18 18 15
4000 nil nil nil 9 4 6 nil 17 12 19 17 17 nil 18 14 16 12 nil nil 19 17 19 15
5000 nil 9 17 11 nil nil 17 18 13 17 18 nil nil 12 1 10 nil nil nil nil 8 15 15
6300 11 nil 16 7 6 10 nil 18 3 nil 2 nil nil 16 14 15 nil nil 8 16 nil 15 14
8000 nil nil 15 1 nil 16 8 20 nil 4 nil nil 11 15 nil 16 8 nil 10 nil 9 nil 3
10000 nil 16 12 nil 13 nil 6 18 nil 16 nil 4 nil 14 nil 14 14 nil nil 12 nil 15 2

A‐Weighted 45 50 53 52 55 53 49 48 49 47 58 56 49 45 47 52 47 54 53 30 44 48 47

One‐Third Octave Frequency 
[Hz]

2/3 Height Microphone Position (Height = 2.8 Metres Above Grade)
Measured Transformer Sound Intensity Levels [dB] ‐ Core Only (fans off)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
25 nil nil nil nil nil 50 nil nil nil nil nil nil nil nil nil 78 nil nil 56 nil nil nil nil
32 nil nil nil nil nil 53 nil nil nil nil nil 63 nil nil nil 74 nil nil 54 nil nil nil nil
40 35 nil nil 53 59 nil nil nil 60 nil nil 60 nil nil nil 68 nil nil 47 nil nil nil nil
50 nil 48 nil 55 52 nil nil nil 51 nil nil nil 57 nil 40 61 47 56 42 nil nil nil nil
63 nil 52 49 nil 53 48 45 nil 53 58 nil 54 nil nil nil 61 nil 48 35 nil 57 nil 52
80 39 40 nil 38 nil 46 45 44 52 nil nil 45 nil nil nil 54 39 nil 35 nil nil nil nil
100 nil nil 48 47 41 nil nil 38 46 45 nil 38 nil 49 45 37 nil 49 45 44 37 43 43
125 nil 45 62 60 nil nil 50 56 63 57 nil 55 54 63 59 45 nil 63 59 nil nil 58 56
160 21 nil 35 34 43 25 nil 8 nil 33 nil nil nil 39 38 nil 19 46 38 37 nil nil nil
200 25 42 42 50 41 39 37 36 32 36 46 40 41 51 48 nil 46 51 nil 44 40 40 nil
250 35 56 58 64 51 52 51 51 48 49 60 50 57 66 62 nil 60 59 nil 59 45 54 49
315 38 46 nil 45 52 41 37 36 29 nil 45 44 46 nil nil 33 43 42 47 45 38 nil 43
400 42 49 nil 48 56 45 40 41 24 nil 49 48 49 nil nil 40 44 45 50 49 43 nil 47
500 nil 44 41 51 51 45 41 45 45 45 53 50 47 49 46 52 42 50 44 43 nil 34 nil
630 42 45 37 42 49 44 46 43 45 32 47 46 39 47 41 nil 49 nil 54 46 nil 42 32
800 43 47 42 47 52 47 43 38 34 nil 50 51 44 48 47 39 49 42 45 39 nil 27 30
1000 32 34 38 31 37 22 24 25 26 30 41 nil nil 30 31 22 33 34 42 30 nil 26 28
1250 22 27 33 28 33 21 19 20 22 24 26 25 nil 21 23 25 26 33 33 31 nil 25 nil
1600 20 21 25 22 35 21 13 20 19 nil nil 24 nil 23 26 7 24 18 21 20 nil 20 35
2000 nil 14 17 18 38 8 16 11 9 15 nil 19 nil nil nil 13 17 16 18 14 18 19 21
2500 nil 7 17 nil 36 nil nil nil nil 20 nil nil nil 6 nil 11 15 nil 20 nil 20 18 nil
3150 nil nil 10 nil 35 8 13 nil 15 15 nil nil nil 4 nil nil 15 16 17 11 23 19 nil
4000 10 nil 12 nil 29 10 6 7 13 18 nil nil nil nil nil nil 14 nil nil nil 22 14 nil
5000 nil nil nil 11 21 14 11 16 14 20 nil nil nil 7 nil 11 16 nil 5 13 24 nil 15
6300 nil nil nil nil 17 nil nil 11 13 20 nil 9 nil 10 nil nil 15 11 11 18 26 nil nil
8000 0 nil 9 nil 19 11 nil 12 9 nil nil 11 nil 4 nil nil nil nil 14 0 22 10 16
10000 nil nil nil nil nil 11 16 nil nil 18 nil 10 nil nil nil 7 17 15 15 13 20 13 nil

A‐Weighted 45 53 52 57 57 50 49 48 50 46 56 54 52 58 55 50 55 54 55 53 42 48 47

One‐Third Octave Frequency 
[Hz]

Measured Transformer Sound Intensity Levels [dB] ‐ Core Only (fans off)
1/3 Height Microphone Position (Height = 1.4 Metres Above Grade)
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FRAME COORDINATES ARE UTM IN METRES

Microphone Positions Around Transformer (fans operating)
Microphone Height = 1.4 Metres & 2.8 Metres, Offset = 2 Metres (1 metre around south radiator)



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
25 nil 72 nil nil 55 nil nil nil nil 63 nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil
32 nil nil nil nil nil nil nil nil 58 nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil nil
40 58 63 72 68 nil 66 63 nil nil 66 nil 74 76 nil nil nil nil nil nil nil nil 58 63 56 nil 71 75 nil 78 nil nil 78
50 65 nil nil 69 nil nil nil 61 57 nil 58 59 68 nil 52 nil nil nil nil nil 64 53 nil nil nil 54 66 69 nil nil 66 nil
63 nil nil nil nil 54 nil nil nil nil nil nil 68 nil 69 nil nil nil nil nil nil 53 nil 60 nil 63 62 44 65 61 nil 62 nil
80 nil nil 67 nil 67 nil nil nil nil 59 nil 70 55 67 nil nil nil nil nil 54 nil 55 68 68 56 63 69 63 nil nil 71 59
100 60 nil nil nil 59 nil 53 48 53 59 57 63 63 56 nil nil 54 nil nil 45 56 57 59 55 nil 59 62 58 58 55 57 nil
125 64 62 66 63 58 59 nil 54 nil nil 53 66 64 63 nil nil 47 nil nil 64 62 nil 48 49 60 62 64 62 54 62 nil 43
160 64 65 66 64 63 57 62 63 61 55 56 nil 56 58 58 62 55 54 63 59 48 59 58 58 51 60 64 62 60 56 59 62
200 61 64 64 64 62 59 57 58 61 56 50 58 58 55 58 58 nil 53 58 57 51 58 55 58 59 60 62 61 60 60 61 63
250 63 66 66 66 64 62 58 61 63 63 64 64 62 64 64 62 58 58 58 56 57 59 57 60 62 63 64 62 63 62 64 64
315 62 65 66 65 62 59 58 59 60 61 56 64 63 60 61 60 59 57 58 56 54 56 58 59 61 60 58 59 59 61 60 62
400 62 65 65 64 61 60 59 60 59 59 58 58 59 61 61 60 59 59 59 56 54 56 57 60 61 62 56 57 56 59 58 63
500 63 65 66 65 62 59 60 60 60 61 62 60 59 63 62 62 59 59 59 56 52 53 56 59 61 61 57 59 59 59 61 63
630 62 64 65 64 63 59 60 60 60 60 59 58 60 63 62 62 59 58 59 55 51 54 56 59 60 59 54 55 56 57 60 62
800 60 63 64 64 61 59 58 59 60 60 58 57 58 61 62 62 59 58 58 54 50 53 55 58 59 58 54 54 54 55 59 61
1000 60 63 64 63 61 58 59 60 60 60 57 53 59 61 62 61 59 59 58 54 49 53 55 58 59 58 53 53 54 57 58 61
1250 59 62 63 63 60 57 57 58 59 59 55 52 58 60 62 61 58 58 58 54 47 51 53 56 57 58 52 52 53 56 58 60
1600 57 60 61 60 59 56 55 56 57 57 52 53 57 58 61 60 57 57 56 52 43 47 51 54 55 55 50 49 52 55 56 58
2000 54 57 58 57 55 53 51 52 53 53 49 50 54 55 57 56 53 52 52 49 41 44 47 50 51 51 46 48 48 51 53 55
2500 52 54 55 54 53 49 48 48 49 48 45 46 51 52 54 53 50 49 49 46 37 41 44 46 47 46 42 44 44 48 50 52
3150 50 51 52 52 49 46 46 47 47 47 42 43 48 50 51 51 47 47 46 43 33 40 42 45 46 45 40 42 42 46 48 50
4000 48 49 50 49 47 44 44 44 45 45 40 42 47 49 50 49 46 45 44 41 31 36 39 41 43 42 37 38 39 44 46 48
5000 47 48 48 48 45 42 40 41 39 38 36 38 46 48 48 48 44 43 43 39 30 30 34 36 35 34 33 35 37 43 45 47
6300 45 46 46 46 44 40 38 38 37 35 34 36 44 46 47 46 42 41 40 37 28 26 30 33 32 31 31 33 35 42 44 46
8000 44 44 45 44 42 38 35 35 32 32 30 34 43 45 46 47 40 39 38 35 24 19 23 26 27 26 28 30 33 41 44 45
10000 43 43 43 43 41 38 34 33 31 30 30 34 42 43 44 45 39 37 36 34 24 21 20 25 25 25 29 31 34 40 42 43

A‐Weighted 69 71 72 72 70 67 66 67 68 68 66 66 67 69 70 70 67 66 66 63 59 61 63 66 67 67 63 64 64 66 67 69

One‐Third Octave 
Frequency [Hz]

2/3 Height Microphone Position (Height = 2.8 Metres Above Grade)
Measured Transformer Sound Intensity Levels [dB] ‐ Core & Fans

 

 
 

 

 

 

 

 

 

  



1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
25 nil nil 67 nil nil nil nil nil nil nil nil nil 67 68 72 nil nil nil nil nil nil nil nil nil nil nil 70 nil nil nil nil nil
32 60 nil nil nil nil nil 71 65 65 nil 67 68 nil nil nil nil nil 69 nil nil nil nil nil nil 61 nil nil nil nil nil nil nil
40 nil nil 73 68 63 59 69 nil nil nil nil 60 71 nil nil nil 70 nil nil 65 59 63 nil 66 68 73 nil nil 73 63 nil nil
50 nil nil 61 nil 66 59 63 nil 44 nil 69 65 nil nil 66 64 nil nil nil 59 nil nil nil 51 nil 70 nil 65 66 nil nil 61
63 64 62 59 nil 65 nil 59 nil 60 nil 60 61 nil nil 52 nil 48 50 nil 58 nil 57 nil nil 57 63 60 66 62 59 nil 61
80 55 62 nil 53 54 61 nil 65 62 nil 53 66 59 63 nil nil nil nil 53 nil 53 66 68 68 71 67 69 nil nil nil 61 68
100 54 59 55 nil nil nil 54 60 nil nil 57 64 58 57 nil nil nil nil 57 59 nil 58 54 49 54 nil 58 43 61 nil nil nil
125 53 65 66 55 61 nil 60 59 nil nil 64 66 62 61 nil 60 58 nil 53 61 55 58 50 54 57 66 62 59 57 56 61 59
160 62 64 64 64 60 53 nil 60 48 53 58 60 61 56 58 57 58 nil 55 nil 57 58 56 57 60 63 61 59 59 62 57 53
200 61 65 65 63 60 62 58 59 60 59 61 57 58 61 58 56 57 57 56 56 56 54 57 59 62 64 61 61 60 60 60 60
250 63 65 66 65 62 61 59 61 64 64 65 62 60 62 62 61 60 55 58 59 55 56 60 60 63 64 64 63 63 62 62 62
315 60 64 64 63 60 59 59 59 60 61 59 62 61 59 61 60 60 59 59 58 53 57 58 60 60 59 59 60 62 60 60 62
400 61 64 64 62 59 58 58 59 61 62 59 58 59 61 61 60 59 58 55 56 56 57 58 59 62 61 55 56 56 58 60 63
500 62 65 65 64 60 60 59 60 62 63 62 61 60 62 62 62 59 59 51 56 55 56 59 59 61 61 58 58 57 59 61 63
630 61 63 64 63 59 58 58 59 60 61 60 60 60 62 62 60 60 58 51 54 51 55 57 59 60 59 54 56 55 57 60 62
800 60 63 64 62 59 58 58 59 60 60 58 57 58 61 61 61 59 58 53 53 50 54 56 57 59 58 53 55 54 55 59 61
1000 60 62 63 62 58 57 59 59 59 60 56 53 59 61 61 60 58 58 54 55 49 54 56 58 59 56 52 54 54 56 58 60
1250 59 62 62 61 57 57 57 57 59 58 54 56 58 60 61 60 58 57 54 53 48 52 55 56 57 54 51 52 55 56 58 60
1600 57 60 60 60 56 55 54 56 57 56 52 55 56 58 60 59 57 56 52 51 46 49 52 54 55 51 49 51 53 53 56 58
2000 54 57 57 56 52 51 50 51 53 53 50 53 55 55 56 55 53 52 49 47 41 45 48 50 51 49 46 49 49 51 53 55
2500 51 54 54 53 49 47 47 47 49 48 45 47 51 52 53 52 50 48 46 44 38 42 45 46 47 45 42 45 46 48 50 52
3150 49 51 52 50 46 46 45 46 48 48 43 46 49 50 50 49 47 46 43 42 35 41 44 44 46 43 41 42 44 46 48 50
4000 47 49 49 48 43 44 43 43 45 45 41 43 47 49 48 47 45 44 41 39 32 38 41 42 43 40 37 40 42 44 47 48
5000 46 47 48 46 42 40 39 39 36 39 38 41 46 48 47 46 44 43 40 38 31 34 36 36 35 33 33 36 39 43 46 47
6300 45 45 46 44 39 37 35 36 33 37 35 39 45 46 45 43 42 40 38 37 29 31 33 33 32 30 31 34 38 42 45 46
8000 44 44 44 43 38 35 30 32 nil 35 32 38 44 45 44 42 41 38 37 36 27 26 27 25 26 25 28 32 35 40 44 44
10000 43 43 43 41 39 35 29 30 nil 32 30 37 43 43 42 41 40 37 37 35 27 24 22 22 24 21 29 31 34 39 42 43

A‐Weighted 68 71 72 70 67 66 66 67 68 68 66 66 67 69 69 69 67 66 62 63 59 62 65 66 67 66 63 64 64 65 67 69

One‐Third Octave 
Frequency [Hz]

Measured Transformer Sound Intensity Levels [dB] ‐ Core & Fans
1/3 Height Microphone Position (Height = 1.4 Metres Above Grade)

 

 
 

 

 

 

 

 

 

  




