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1. SUMMARY 

An initial report was carried out in the early design stages of the project by Hanns Tucker that 
is provided in Section 2 of this updated acoustic report with calculations.  What follows in this 
report is a reference drawing for principal comfort cooling plant in external plant rooms, the 
calculations and manufacture’s literature showing noise levels used for calculation. 

 
The supplementary information and calculations provided replaces the information in sub-
clause 9.1 of Section 9 -   DISCUSSION OF PLANT NOISE IMPACT in the Hanns Tucker 
Report.  For other sub-clauses we would note: 

9.2 Air ventilation – we agree with the report the attenuation has been provided and 
atmospheric noise impact will be negligible. 

9.3 Attenuation of boiler flues was deemed not to be required as noise negligible and the 
discharge is at roof level. 

9.4 Where specialist plant have been provided acoustic attenuation has been provided 
where deemed necessary.  The Spa air handling unit uses highly efficient fans.  

  

The calculation demonstrate the plant noise emissions have been designed in order to comply 
with the plant noise emission criteria. 
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2. Environmental Noise Survey report 18996/ES81 by 
Hanns Tucker – 13 Sheets 
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3. Technical Areas Layout Reference Drawing 
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4. Noise calculations from EEC – 5 Sheets 
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Noise control calculations 41-42 Chester Terrace

FRONT VAULT, ASSESSED TO 40, CHESTER TERRACE

Front Vault (Condenser 1) Fresh Air Inlet

Front Vault Condenser 1

Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Cumulative Plant Sound Power Level*

76 72 68 61 58 53 50 47

Reverberant Sound Pressure Level †

71 68 64 58 55 51 47 45

Facade Sound Insulation

AS50/06 lined plenum chamber 2 2 7 10 11 9 8 7

Distance between Source and Facade 4 m

Distance between Facade and Receiver Location 9 m

w h

Facade/Enclosure Dimensions (facing facade) 1.2 1.1 m

�ŝƌĞĐƟǀ ŝƚǇ�;Y Ϳ�ŽĨ��̂ ƵƌƌŽƵŶĚŝŶŐƐ�ΐ 2

Calculations:

Reverberant to Direct Noise

Reverberant Level 71 68 64 58 55 51 47 45

AS50/06 lined plenum chamber 2 2 7 10 11 9 8 7

-6 -6 -6 -6 -6 -6 -6 -6 -6

Distance = Rathes (w x h correct for facing facade) -28 -28 -28 -28 -28 -28 -28 -28

Directivity 3 3 3 3 3 3 3 3

Resultant @ Receiver 39 36 26 17 13 11 8 7

Direct to Direct Noise

Sound Power Level 76 72 68 61 58 53 50 47

Total Distance Correction 22 22 22 22 22 22 22 22

-11 -11 -11 -11 -11 -11 -11 -11 -11

AS50/06 lined plenum chamber 2 2 7 10 11 9 8 7

Resultant @ Receiver 41 37 28 18 14 11 9 7

Cumulative Sound Pressure Level @ Receiver Location

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

43 39 30 20 17 14 11 10

dBA Spectrum 17 23 21 17 17 15 12 9

27 dB(A)

No line of sight screening 5 5 5 5 5 5 5 5

SPL screened 38 34 25 15 12 9 6 5

dBA 12 18 16 12 12 10 7 4

Notes:

22 dB(A)
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Front Vault (Condenser 1) Exhaust Air

EC13636-011 41 - 42 Chester Terrace

Quentrall Services Ltd

ATT01: Condenser 1 (PURY-P300-YJM-A) Exhaust

29/06/16 63 125 250 500 1k 2k 4k 8k
SWL 81 79 77 72 69 64 61 58

outlet dims W or (dia) H

1200 1100

area 1.32

surfaces 0-3 1

System Losses length/no. off

Duct 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

Bend m/r/mtv/lb

mtv 1000 1 0 0 1 2 3 3 3 3

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

Split % to outlet

100 % 0 0 0 0 0 0 0 0

Additional attenuation + screening+ screening ES 40/18 13 21 30 40 42 39 28 19

Other: filter-bag/abs,coil,coils 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

End Reflection 3 1 0 0 0 0 0 0

Total System attenuation -16 -22 -31 -42 -45 -42 -31 -22

SWL at outlet 65 57 46 30 24 22 30 36

Direct Contribution

dist. to ear 9 m -30 -30 -30 -30 -30 -30 -30 -30

directivity 0 degrees 5 7 8 8 9 9 9 9

SPLdir 40 34 24 8 3 1 9 15

Criteria 28 dBA 49 37 28 21 17 14 11 10

Required DIL 0 0 0 0 0 0 0 6

22 dBA 14 18 15 5 3 2 10 14

Attenuator Calculation Sheet
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TECHNICAL AREA, ASSESSED TO 2, CUMBERLAND PLACE

Technical Area (Condenser 2 & Chiller unit) Fresh Air Inlet

Tech Area FAI

Frequency 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

Cumulative Plant Sound Power Level*

82 75 71 65 63 58 54 48

Reverberant Sound Pressure Level †

79 73 70 67 66 61 56 50

Facade Sound Insulation

AS40/10 4 7 13 19 23 23 16 13

Distance between Source and Facade 2 m

Distance between Facade and Receiver Location 35 m

w h

Facade/Enclosure Dimensions (facing facade) 1.3 1.8 m

�ŝƌĞĐƟǀ ŝƚǇ�;Y Ϳ�ŽĨ��̂ ƵƌƌŽƵŶĚŝŶŐƐ�ΐ 2

Calculations:

Reverberant to Direct Noise

Reverberant Level 79 73 70 67 66 61 56 50

Enclosure SRI 4 7 13 19 23 23 16 13

-6 -6 -6 -6 -6 -6 -6 -6 -6

Distance = Rathes (w x h correct for facing facade) -37 -37 -37 -37 -37 -37 -37 -37

Directivity 3 3 3 3 3 3 3 3

Resultant @ Receiver 35 26 17 8 3 -2 0 -3

Direct to Direct Noise

Sound Power Level 82 75 71 65 63 58 54 48

Total Distance Correction 31 31 31 31 31 31 31 31

-11 -11 -11 -11 -11 -11 -11 -11 -11

Enclosure SRI 4 7 13 19 23 23 16 13

Resultant @ Receiver 36 26 16 4 -2 -7 -5 -8

Cumulative Sound Pressure Level @ Receiver Location

63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

38 29 19 9 4 -1 1 -2

dBA Spectrum 12 13 10 6 4 0 2 -3

18 dB(A)

Screening/ directivity 5 5 5 5 5 5 5 5

SPL screened 33 24 14 4 -1 -6 -4 -7

dBA 7 8 5 1 -1 -5 -3 -8

Notes:

resultant SPL at our windows at 3m 37 dBA 13 dB(A)

Min L90 mH tucker 38 dBA



q
uie

tly m
o

vin
g

 fo
rw

a
rd

Technical Area (Condenser 2) Exhaust Air

EC13636-011 41 - 42 Chester Terrace

Quentrall Services Ltd

ATT03: Condenser 2 (PURY-P200-YJM-A) Exhaust

29/06/16 63 125 250 500 1k 2k 4k 8k
SWL 79 77 75 69 66 61 55 52

outlet dims W or (dia) H

1300 1300

area 1.69

surfaces 0-3 1

System Losses length/no. off

Duct 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

Bend m/r/mtv/lb

mtv 800 1 0 0 0 1 2 3 3 3

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

Split % to outlet

100 % 0 0 0 0 0 0 0 0

Additional attenuation+ screening AS 40/10 9 12 18 24 28 28 21 18

Other: filter-bag/abs,coil,coils 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

End Reflection 2 0 0 0 0 0 0 0

Total System attenuation -11 -12 -18 -25 -30 -31 -24 -21

SWL at outlet 68 65 57 44 36 30 31 31

Direct Contribution

dist. to ear 35 m -42 -42 -42 -42 -42 -42 -42 -42

directivity 0 degrees 5 7 8 8 9 9 9 9

SPLdir 31 30 23 10 3 -2 -2 -2

Criteria 28 dBA 49 37 28 21 17 14 11 10

Required DIL 0 0 0 0 0 0 0 0

18 dBA 5 14 14 7 3 -1 -1 -3

Attenuator Calculation Sheet
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Technical Area (Chiller unit) Exhaust Air

EC13636-011 41 - 42 Chester Terrace

Quentrall Services Ltd

ATT04: Chiller unit Exhaust

29/06/16 63 125 250 500 1k 2k 4k 8k
SWL 84 75 69 68 67 61 58 49

outlet dims W or (dia) H

1000 1000

area 1

surfaces 0-3 2

System Losses length/no. off

Duct 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

Bend m/r/mtv/lb

r 500 1 0 0 0 1 2 3 3 3

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0

Split % to outlet

100 % 0 0 0 0 0 0 0 0

Additional attenuation+ screeningES 33/10 11 15 20 27 31 29 24 19

Other: filter-bag/abs,coil,coils 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0

End Reflection 4 1 0 0 0 0 0 0

Total System attenuation -15 -16 -20 -28 -33 -32 -27 -22

SWL at outlet 69 59 49 40 34 29 31 27

Direct Contribution

dist. to ear 35 m -42 -42 -42 -42 -42 -42 -42 -42

directivity 0 degrees 7 8 8 9 9 9 9 9

SPLdir 34 25 15 7 1 -4 -2 -6

Criteria 28 dBA 49 37 28 21 17 14 11 10

Required DIL 0 0 0 0 0 0 0 0

14 dBA 8 9 6 4 1 -3 -1 -7

Attenuator Calculation Sheet
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5. Manufacturers Noise Data 

5.1 Mitsubishi City Multi Databook 

5.2 CSA 08 Chiller noise data 
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5. SOUND LEVELS DATA G8

OUTDOOR UNITS

R
2

5. SOUND LEVELS

Measurement condition

PURY-P200,250,300YJM-A(-BS)

Measurement 

location

1m

1m

63 125 250 500 1k 2k 4k 8k dB(A)

Standard 50/60Hz 65.0 63.5 61.0 56.0 53.0 48.5 45.0 42.5 59.0

Low noise mode 50/60Hz 61.0 59.5 49.0 44.5 41.5 38.5 39.5 37.5 50.0
When Low noise mode is set, the A/C system's capacity is limited. The system could return to normal operation
from Low noise mode automatically in the case that the operation condition is severe.
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63 125 250 500 1k 2k 4k 8k

NC-40
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Octave band central frequency (Hz)
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Approximate minimum

audible limit on

continuous noise

Stand 50/60Hz

Low 50/60Hz

Sound level of PURY-P300YJM-A(-BS)

63 125 250 500 1k 2k 4k 8k dB(A)

Standard 50/60Hz 62.5 61.0 58.5 53.0 50.0 45.5 39.0 36.0 56.0

Low noise mode 50/60Hz 56.5 48.5 46.0 39.0 38.5 32.5 33.0 25.5 44.0
When Low noise mode is set, the A/C system's capacity is limited. The system could return to normal operation
from Low noise mode automatically in the case that the operation condition is severe.
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63 125 250 500 1k 2k 4k 8k

NC-40

NC-30

NC-20

NC-60

NC-50

NC-70

Octave band central frequency (Hz)
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e
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(d

B
)

Approximate minimum

audible limit on

continuous noise

Stand 50/60Hz

Low 50/60Hz

Sound level of PURY-P200YJM-A(-BS)

63 125 250 500 1k 2k 4k 8k dB(A)

Standard 50/60Hz 59.0 62.0 60.0 54.0 50.5 46.0 41.0 35.0 57.0

Low noise mode 50/60Hz 58.0 53.5 44.0 39.0 36.5 32.5 31.0 24.5 44.0
When Low noise mode is set, the A/C system's capacity is limited. The system could return to normal operation
from Low noise mode automatically in the case that the operation condition is severe.
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63 125 250 500 1k 2k 4k 8k

NC-40

NC-30

NC-20

NC-60

NC-50

NC-70

Octave band central frequency (Hz)
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Approximate minimum

audible limit on

continuous noise

Stand 50/60Hz

Low 50/60Hz

Sound level of PURY-P250YJM-A(-BS)
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Modd.

Lw Lp

63 125 250 500 1K 2K 4K 8K
dB dB(A) dB(A)

dB dB dB dB dB dB dB dB

06 84,1 75,3 69,2 67,7 66,6 61,2 57,8 48,7 84,9 71 43

08 84,1 75,3 69,2 67,7 66,6 61,2 57,8 48,7 84,9 71 43

10 84,1 75,3 69,2 67,7 66,6 61,2 57,8 48,7 84,9 71 43

14 86,1 77,3 71,2 69,7 68,6 63,2 59,8 50,7 86,9 73 45

16 86,1 77,3 71,2 69,7 68,6 63,2 59,8 50,7 86,9 73 45

21 90,1 81,3 75,2 73,7 72,6 67,2 63,8 54,7 90,9 77 49

26 90,1 81,3 75,2 73,7 72,6 67,2 63,8 54,7 90,9 77 49

31 95,1 86,3 80,2 78,7 77,6 72,2 68,8 59,7 95,9 82 54

36 95,1 86,3 80,2 78,7 77,6 72,2 68,8 59,7 95,9 82 54

41 95,1 86,3 80,2 78,7 77,6 72,2 68,8 59,7 95,9 82 54

MTEC.3610.GB-B-1 Operation and maintenance manual CSA series English

CSA Air to water chillers with centrifugal fans

LOW NOISE VERSION (LS)

Octave bands (Hz)

Lw: Sound power level according to ISO 9614.

Lp: Sound pressure level measured at 10 mt from the unit in free field conditions direction factor Q=2 according to ISO 9614.

Before undertaking any task the operator must be fully trained in the operation of the machines to be used and 

their controls. They must also have read and be fully conversant with all operating instructions.

All maintenance must be performed by TRAINED personnel and be in accordance with all national and local regu-

lations.

The installation and maintenance of the unit must comply with the local regulations in force at the time of the installa-

tion.

Avoid contact and do not insert any objects into moving parts.

The sound pressure level of the STANDARD VERSIONS without compressor jackets and compressor vane insula-

tion is approx. 1,5 dB(A) higher than the equivalent low noise versions LS.

4. INSTALLATION

4.1 General safety guidelines and and use of symbols

3.7 Sound data




