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Reference: Planning Condition 17 Discharge 

Introduction 

This technical note is prepared to discharge Planning Condition 17 imposed on the Weldale Street 

scheme. This relates to controlling noise emissions of mechanical plant serving the overall scheme. 

This Technical Note relates to noise emissions from the Phase 2 building only. 

Design Criteria 

Planning Condition 17 

Plant noise limits relative to the existing background sound level have been included in Planning 

Condition 17: 

“No mechanical plant shall be installed until a noise assessment of the proposed mechanical plant has been 
submitted and approved by this council. The assessment shall be carried out for in accordance with BS4141:2014 
methodology. The predicted specific sound level (LAeq, Tr) as measured at point 1 metre external to sensitive 
facades shall be at least 10dB below the existing background sound level, LA90,T when all plant/ equipment (or any 
part of it) is in operation. The predicted rating level LAr,Tr (specific sound level plus any adjustment for the 
characteristic features of the sound) as measured as a point 1 metre external to sensitive facades shall not exceed 
the existing background level, LA90,T when all plant/equipment (or any part of it) is in operation. The plant shall 
thereafter only be installed in accordance with the assessment.” 

The condition requires that a plant noise assessment is submitted prior to installation of any plant and 

that plant noise specific levels (LAeq,Tr) are controlled to 10 dB below the existing background sound 

level, while the plant noise rating levels (LAr,Tr) are controlled to parity with background sound levels or 

below. Background sound levels were measured and reported in the Planning Noise Assessment 

(WDS-HYD-ZZ-XX-RP-Y-0000).  However, the approach taken in the planning condition differs from the 

approach used in the planning report. Therefore, further analysis has been carried out on the measured 

background sound data. 

BS 4142:2014+A1:2019 

The standard method for assessing noise from commercial and industrial premises is British Standard 

BS 4142 “Method for rating and assessing industrial and commercial sound”. The standard is applicable 

for assessing noise affecting “dwellings or premises used for residential purposes”. 

A BS 4142 assessment is made by determining the difference between the specific noise under 

consideration and the background sound level, as represented by the LA90 parameter, determined in the 

absence of the commercial sound. The LA90 parameter is defined as the level exceeded for 90% of the 
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measurement time. This parameter therefore excludes short duration noise events, such as individual 

vehicle movements, and represents the underlying continuous noise. 

The commercial or industrial sound is assessed in terms of the equivalent continuous noise level, LAeq. 

The equivalent continuous noise level (LAeq) of the commercial or industrial sound, over the applicable 

assessment period, is known as the specific sound level. 

A character correction penalty can be applied to the specific sound level where the commercial noise 

exhibits distinguishable tones, impulsiveness, intermittency or other characteristics which “are otherwise 

readily distinctive against the residual acoustic environment”. 

The specific noise level with the character correction (if necessary) is known as rating level (LAr) and 

the difference between the background noise and the rating level is determined to make the BS 4142 

assessment.  The following is then considered: 

“a) Typically, the greater this difference, the greater the magnitude of the impact. 
  b) A difference of around +10 dB or more is likely to be an indication of a significant adverse impact, 
depending on the context. 
  c) A difference of around +5 dB is likely to be an indication of an adverse impact, depending on the context. 
  d) The lower the rating level is relative to the measured background sound level, the less likely it is that the 
specific sound source will have an adverse impact or a significant adverse impact.  Where the rating level does not 
exceed the background sound level, this is an indication of the specific sound source having a low impact, 
depending on the context.” 

The standard highlights the importance of considering the context in which a sound occurs.  Factors 

including the absolute sound level, the character of the sound, the sensitivity of the receptor and the 

existing acoustic character of the area should be considered when assessing the noise impact. The use 

of the proposed premises for short term holiday rentals is also pertinent to the consideration of context. 

The standard notes the need to consider absolute sound levels where background sound levels are low: 

"For a given difference between the rating level and the background sound level, the magnitude of the overall 
impact might be greater for an acoustic environment where the residual sound level is high than for an acoustic 
environment where the residual sound level is low. 
Where the background sound levels and rating level are low, absolute levels might be as, or more, relevant than 
margin by which the rating level exceeds the background. This is especially true at night." 

Data re-analysis 

Re-analysis Methodology 

Data recorded for the original survey in 2016 has been re-processed to allow for plant noise limits to be 

derived in line with BS 4142:2014 guidance. This comprises deriving the “typical” background sound 

level based on frequency distribution analysis of the measured integer background sound levels. This is 

in contrast to the lowest background sound levels used in the original Planning Noise Assessment for 

plant noise limit derivation. 

The original assessment used the logging data measured at the long-term Position 1, while deriving a 

transfer function between concurrent measurements at Position 1 and short-term Position 2. Position 2 

was deemed more representative of the noise climate experienced by the nearest sensitive receptors, 

but it was not possible to carry out long-term logging measurements there. The calculated transfer 
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function between the two positions was -13 dB; the same is applied to the re-analysed results to ensure 

that the noise climate at the nearest sensitive receptors is considered. 

In context of BS 4142:2014, “typical” means most frequently occurring, unless another value may be 

considered more representative. In line with the guidance, typical values have been derived for various 

periods of the day, ie daytime (07.00 – 19.00 hours), evening (19.00 – 23.00 hours) and night time 

(23.00 – 07.00 hours). 

Re-analysis Results 

Table 1 shows the derived typical background sound levels for the three-day periods. Note that the data 

presented already includes the -13 dB transfer function. The originally identified sensitive receptors, as 

listed below, are still assumed to apply: 

• Residential properties located on Stratheden Place to the West 

• Existing apartments located on the northeast corner of the development site 

• Residential properties located on Chatham Street to the South. 

Table 1.  Derived Plant Noise Limits 

Receptor Day period 
Typical background 

sound level (dB LA90) 

Therefore plant 

noise specific level 

limit, 10 dB below 

background (dB 

LAeq) 

Therefore plant 

noise rating level 

limit, parity with 

background (dB LAr) 

Nearest sensitive 

receptors 

Day  

(07:00 to 19:00) 
53 43 53 

Evening 

(19:00 to 23:00) 
51 41 51 

Night  

(23:00 to 07:00) 
39 30 39 

Where the 10 dB below background requirement would have put the plant noise specific level limit 

below 30 dB LAeq, an absolute limit of 30 dB LAeq has instead been set. This follows BS 4142:2014 

guidance regarding low sound level, which states that “Where background sound levels and rating 

levels are low, absolute levels might be as, or more, relevant than the margin by which the rating level 

exceeds the background. This is especially true at night.” 

The proposed absolute limit of 30 dB LAeq is considered to still protect amenity while not placing undue 

restrictions on the scheme developer. For reference, an external rating level of 30 dB LAeq at a 

building’s façade would translate to roughly 21 dB LAeq internal level assuming 9 dB sound reduction 

provided by an open window. Noise levels of this magnitude are well within the internal guidance limits 

described in BS 8233:2014, and are in fact unlikely to be audible. The use of absolute limits in this 

instance is therefore considered appropriate. 

The noise limits above are ‘free-field’ levels at any height above ground and 1.0m from the nearest 

noise sensitive property façade. They apply to the overall cumulative operation of building services plant 

without any specific tone or character. 
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Assessment Methodology 

Calculations of plant noise emissions have been carried out following the methodology set out in 

BS 4142:2014, CIBSE Guide B4 and SRL Noise Control in Building Services. These take the 

apartments northeast of the site as the nearest sensitive receptor due to proximity and exposure to 

plant. Ductborne noise calculations were carried out based on the final MEP engineer’s drawings, while 

distances to the receptor were taken from scaled architect’s drawings. 

The plant featured on the scheme comprises MVHR units to apartments and some amenity areas, 

extract fans to BOH areas, and VRF condensers serving amenity areas. Source noise data for each unit 

is set out in the following section. Note that only plant units thought to affect the apartments to the 

northeast of the building are considered. As such, not considered are any units on the west or outer 

south façade of the building. 

Plant Noise Source Data 

All datasheets are provided in Appendix A. Note that the MVHR unit data provided on the 

manufacturer’s datasheets is for open duct rather than in-duct; therefore, all the data include a spectral 

correction for the difference between the two. This has been advised by the manufacturer and is show 

in Table 2’s first row. 

Table 2.  Plant Source Noise Data 

Unit type Location Source 
Sound Power Level in Octave Band Centre Frequency, Hz (dB Lw) 

63 125 250 500 1000 2000 4000 

MVHR 

 correction 20 15 9 5 2 1 0 

1B J1 intake 63 55 45 33 26 18 16 

exhaust 69 61 50 41 33 27 18 

2B K1 intake 66 59 49 37 31 22 16 

exhaust 73 65 55 47 39 33 23 

3B B1 intake 65 58 47 36 29 20 16 

exhaust 71 64 53 45 37 31 21 

1B F1M intake 62 54 43 32 25 17 16 

exhaust 68 60 49 40 32 25 16 

1B G1 intake 61 54 43 32 25 17 16 

exhaust 68 60 48 39 31 24 16 

1B D1 intake 61 54 43 32 25 17 16 

exhaust 68 60 48 39 31 24 16 

1B J1M intake 62 54 43 32 25 17 16 

exhaust 68 60 48 40 31 25 16 

1B K1 intake 62 55 44 33 26 17 16 

exhaust 69 61 49 40 32 26 17 

2B H1 intake 65 58 47 36 29 20 16 

exhaust 72 64 53 45 37 31 21 
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Unit type Location Source 
Sound Power Level in Octave Band Centre Frequency, Hz (dB Lw) 

63 125 250 500 1000 2000 4000 

2B J1 intake 64 56 46 35 28 19 16 

exhaust 70 63 52 43 35 29 20 

1B E1 intake 62 54 43 32 25 17 16 

exhaust 68 60 48 40 31 25 16 

2B L1 intake 63 56 46 34 27 19 16 

exhaust 70 62 51 43 35 28 19 

2B L1M intake 64 57 47 35 28 20 16 

exhaust 71 63 52 44 36 30 20 

2B L1V intake 64 57 47 35 29 20 16 

exhaust 71 63 53 44 36 30 21 

2B M1 intake 65 58 48 37 30 21 16 

exhaust 72 64 54 46 38 32 22 

2B N1 intake 65 58 47 36 29 21 16 

exhaust 72 64 53 45 37 31 21 

1B F1 intake 63 55 45 33 26 18 16 

exhaust 69 61 50 41 33 27 18 

3B C1 intake 65 58 48 36 30 21 16 

exhaust 72 64 54 46 38 32 22 

1B G1M intake 62 55 44 33 26 17 16 

exhaust 69 61 50 41 33 26 18 

Games Room intake 57 49 46 43 47 43 35 

 exhaust 64 59 63 62 65 68 63 

Media Room intake 59 65 61 61 57 62 57 

exhaust 64 75 71 71 70 68 65 

Garden Room intake 42 46 48 50 47 40 34 

exhaust 47 43 41 43 39 31 28 

Extract fan LGF bin store exhaust 86 86 68 65 59 57 52 

VRF LFG car park exhaust * 66 60 59 57 52 51 

The datasheet for the VRF units did not include a Sound Power Level value at 63Hz. However, the path 

to the receptor from these units’ locations is long and complicated and their contribution is therefore 

negligible. 

Table 3 lists the in-duct attenuators provisioned within the MEP design. 
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Table 3.  Attenuator Specifications 

Unit type Location Path 
Insertion Loss in Octave Band Centre Frequency, Hz (dB Lw) 

63 125 250 500 1000 2000 4000 

MVHR 

All residential units all paths 3 4 12 16 17 18 19 

Games Room intake 0 3 7 16 22 20 13 

exhaust 0 3 7 16 22 20 13 

Media Room intake 0 1 4 10 12 7 4 

exhaust 3 9 14 22 30 30 27 

Garden Room all paths N/A 

Extract fan LGF bin store exhaust 5 15 24 35 39 39 37 

Assessment Results 

The calculated specific noise level at the nearest sensitive receptor is given in Table 4. A summary of 

the calculations is presented in Appendix B.  

Table 4.  Cumulative Noise Level at Nearest Sensitive Receptor 

Location 
Specific Noise Level in Octave Band Centre Frequency, Hz (dB Lp) 

63 125 250 500 1000 2000 4000 dB(A) 

Apartments northeast of site 49 32 20 18 16 11 10 26 

Adopting the worst-case, nighttime noise limit, the BS 4142 assessment is presented in Table 5. 

Table 5.  BS 4142 Plant Noise Assessment Table 

Results Noise Level Commentary 

Measured Background Sound 

Level (LA90) 

39 dB Nighttime typical LA90 levels at 

measurement location 

Planning Condition 17 Plant Noise 

Rating Limit (LAr) 

30 dB As per Table 1 

Planning Condition 17 Plant Noise 

Specific Level Limit (LAeq) 

39 dB As per Table 1 

Specific Sound Level (LAeq) 26 dB Levels predicted at the worst-case 

receptor. 

Rating Level (LAr) 26 dB No character correction is deemed 

to apply as noise from the ASHPs 

is expected to be relatively steady 

and broadband. 

Excess of Rating Level over 

Background Sound level (dB) 

-13 dB The assessment indicates a low 

impact. 

Excess of Rating Level over Plant 

Noise Rating limit 

-4 dB The plant meets the planning 

condition criteria. 
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Conclusion 

Calculations indicate that the current design, including the specified mitigation measures, meet 

both of the requirements of Planning Condition 17. Therefore, the Condition may be discharged. 

Best regards, 

Stantec Hydrock Limited 

 

 

Patryk Rowinski  
Principal Acoustic Consultant 
Phone: +44 117 4869345 
Mobile: +44 7467 193 337 
patryk.rowinski@stantec.com 
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Appendix A Plant Datasheets 
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Appendix B Calculation Results 

 

TOTAL AT RECEPTOR: 49.4 31.7 19.9 17.8 15.5 11.2 9.8 25.5

2.0 3.0 4.0 5.0 6.0 7.0 8.0

29 July 2025

flat type duct f loor
horizontal 

distance (m)

vertical 

distance (m)

total 

distance (m)

distance 

correction
line of sight? 63 125 250 500 1000 2000 4000 dB(A)

2B L1M intake -1 13 15 19.85 26.0 n -1.4 -3.7 -15.8 -25.6 -32.1 -41.2 -46.9 -17.4

2B L1M exhaust -1 15.5 15 21.57 26.7 n 4.4 1.0 -12.0 -17.6 -24.1 -30.2 -40.9 -12.3

2B L1M intake 0 13 12 17.69 25.0 n -0.4 -2.7 -14.8 -24.6 -31.1 -40.2 -45.9 -16.4

2B L1M exhaust 0 15.5 12 19.60 25.8 n 5.3 1.9 -11.1 -16.7 -23.2 -29.3 -40.0 -11.4

2B M1 intake 0 25.4 12 28.09 29.0 n -4.4 -6.9 -18.8 -27.2 -32.7 -41.8 -47.5 -20.3

2B M1 exhaust 0 29 12 31.38 29.9 n 1.5 -2.0 -13.9 -19.2 -25.7 -31.8 -42.5 -14.7

2B L1M intake 0 31.6 12 33.80 30.6 y 4.0 -8.3 -20.4 -30.2 -36.7 -45.8 -51.5 -19.3

2B L1M exhaust 0 32.3 12 34.46 30.7 y 10.4 -3.0 -16.0 -21.6 -28.1 -34.2 -44.9 -13.3

1B E1 intake 0 34.1 12 36.15 31.2 y 0.5 -13.0 -25.9 -34.4 -39.9 -48.0 -49.7 -23.4

1B E1 exhaust 0 36.1 12 38.04 31.6 y 6.8 -6.6 -20.7 -26.4 -34.9 -42.0 -52.7 -17.1

1B F1 intake 0 42.6 12 44.26 32.9 y 0.7 -12.6 -24.7 -34.5 -40.0 -48.1 -50.8 -23.0

1B F1 exhaust 0 39.7 12 41.47 32.4 y 17.2 7.9 -2.2 -10.0 -14.5 -23.6 -36.3 -3.4

2B L1M intake 1 13 9 15.81 24.0 n 0.6 -1.7 -13.8 -23.6 -30.1 -39.2 -44.9 -15.4

2B L1M exhaust 1 15.5 9 17.92 25.1 n 6.0 2.6 -10.4 -16.0 -22.5 -28.6 -39.3 -10.7

2B M1 intake 1 25.4 9 26.95 28.6 n -4.0 -6.5 -18.4 -26.8 -32.3 -41.4 -47.1 -19.9

2B M1 exhaust 1 29 9 30.36 29.6 n 1.8 -1.7 -13.6 -18.9 -25.4 -31.5 -42.2 -14.4

2B L1M intake 1 31.6 9 32.86 30.3 y 4.3 -8.0 -20.1 -29.9 -36.4 -45.5 -51.2 -19.0

2B L1M exhaust 1 32.3 9 33.53 30.5 y 10.6 -2.8 -15.8 -21.4 -27.9 -34.0 -44.7 -13.1

1B E1 intake 1 34.1 9 35.27 30.9 y 0.8 -12.7 -25.6 -34.1 -39.6 -47.7 -49.4 -23.1

1B E1 exhaust 1 36.1 9 37.20 31.4 y 7.0 -6.4 -20.5 -26.2 -34.7 -41.8 -52.5 -16.9

1B F1 intake 1 42.6 9 43.54 32.8 y 0.8 -12.5 -24.6 -34.4 -39.9 -48.0 -50.7 -22.9

1B F1 exhaust 1 39.7 9 40.71 32.2 y 17.4 8.1 -2.0 -9.8 -14.3 -23.4 -36.1 -3.2

1B J1M intake 1 44.8 9 45.70 33.2 y -0.7 -14.0 -27.1 -35.9 -41.4 -49.5 -51.2 -24.5

1B J1M exhaust 1 47 9 47.85 33.6 y 3.9 -9.6 -23.5 -28.8 -36.3 -42.4 -52.1 -19.9

1B J1M intake 1 48.3 9 49.13 33.8 y -1.3 -14.6 -27.7 -36.5 -42.0 -50.1 -51.8 -25.1

1B J1M exhaust 1 46.3 9 47.17 33.5 y 4.0 -9.5 -23.4 -28.7 -36.2 -42.3 -52.0 -19.8

1B J1 intake 1 42.5 9 43.44 32.8 y 0.6 -12.7 -24.8 -34.5 -40.0 -48.1 -50.8 -23.1

1B J1 exhaust 1 44.1 9 45.01 33.1 y 5.6 -7.9 -20.8 -27.2 -33.7 -39.8 -49.5 -18.1

2B N1 intake 1 41.5 9 42.46 32.6 y 3.4 -8.9 -22.0 -31.0 -36.5 -44.6 -50.3 -20.0

2B N1 exhaust 1 40.1 9 41.10 32.3 y 9.1 -4.5 -17.3 -22.6 -29.1 -35.2 -45.9 -14.6

2B L1M intake 2 13 6 14.32 23.1 n 1.5 -0.8 -12.9 -22.7 -29.2 -38.3 -44.0 -14.5

2B L1M exhaust 2 15.5 6 16.62 24.4 n 6.7 3.3 -9.7 -15.3 -21.8 -27.9 -38.6 -10.0

2B M1 intake 2 25.4 6 26.10 28.3 n -3.7 -6.2 -18.1 -26.5 -32.0 -41.1 -46.8 -19.6

2B M1 exhaust 2 29 6 29.61 29.4 n 2.0 -1.5 -13.4 -18.7 -25.2 -31.3 -42.0 -14.2

2B L1M intake 2 31.6 6 32.16 30.1 y 4.5 -7.8 -19.9 -29.7 -36.2 -45.3 -51.0 -18.8

2B L1M exhaust 2 32.3 6 32.85 30.3 y 10.8 -2.6 -15.6 -21.2 -27.7 -33.8 -44.5 -12.9

1B E1 intake 2 34.1 6 34.62 30.8 y 0.9 -12.6 -25.5 -34.0 -39.5 -47.6 -49.3 -23.0

1B E1 exhaust 2 36.1 6 36.60 31.3 y 7.1 -6.3 -20.4 -26.1 -34.6 -41.7 -52.4 -16.8

1B F1 intake 2 42.6 6 43.02 32.7 y 0.9 -12.4 -24.5 -34.3 -39.8 -47.9 -50.6 -22.8

1B F1 exhaust 2 39.7 6 40.15 32.1 y 17.5 8.2 -1.9 -9.7 -14.2 -23.3 -36.0 -3.1

1B J1M intake 2 44.8 6 45.20 33.1 y -0.6 -13.9 -27.0 -35.8 -41.3 -49.4 -51.1 -24.4

1B J1M exhaust 2 47 6 47.38 33.5 y 4.0 -9.5 -23.4 -28.7 -36.2 -42.3 -52.0 -19.8

1B J1M intake 2 48.3 6 48.67 33.7 y -1.2 -14.5 -27.6 -36.4 -41.9 -50.0 -51.7 -25.0

1B J1M exhaust 2 46.3 6 46.69 33.4 y 4.1 -9.4 -23.3 -28.6 -36.1 -42.2 -51.9 -19.7

1B J1 intake 2 42.5 6 42.92 32.7 y 0.7 -12.6 -24.7 -34.4 -39.9 -48.0 -50.7 -23.0

1B J1 exhaust 2 44.1 6 44.51 33.0 y 5.7 -7.8 -20.7 -27.1 -33.6 -39.7 -49.4 -18.0

2B N1 intake 2 41.5 6 41.93 32.5 y 3.5 -8.8 -21.9 -30.9 -36.4 -44.5 -50.2 -19.9

2B N1 exhaust 2 40.1 6 40.55 32.2 y 9.2 -4.4 -17.2 -22.5 -29.0 -35.1 -45.8 -14.5

2B L1M intake 3 13 3 13.34 22.5 n 2.1 -0.2 -12.3 -22.1 -28.6 -37.7 -43.4 -13.9

2B L1M exhaust 3 15.5 3 15.79 24.0 n 7.1 3.7 -9.3 -14.9 -21.4 -27.5 -38.2 -9.6

2B M1 intake 3 25.4 3 25.58 28.2 n -3.6 -6.1 -18.0 -26.4 -31.9 -41.0 -46.7 -19.5

2B M1 exhaust 3 29 3 29.15 29.3 n 2.1 -1.4 -13.3 -18.6 -25.1 -31.2 -41.9 -14.1

2B L1M intake 3 31.6 3 31.74 30.0 y 4.6 -7.7 -19.8 -29.6 -36.1 -45.2 -50.9 -18.7

2B L1M exhaust 3 32.3 3 32.44 30.2 y 10.9 -2.5 -15.5 -21.1 -27.6 -33.7 -44.4 -12.8

1B E1 intake 3 34.1 3 34.23 30.7 y 1.0 -12.5 -25.4 -33.9 -39.4 -47.5 -49.2 -22.9

1B E1 exhaust 3 36.1 3 36.22 31.2 y 7.2 -6.2 -20.3 -26.0 -34.5 -41.6 -52.3 -16.7

1B F1 intake 3 42.6 3 42.71 32.6 y 1.0 -12.3 -24.4 -34.2 -39.7 -47.8 -50.5 -22.7

1B F1 exhaust 3 39.7 3 39.81 32.0 y 17.6 8.3 -1.8 -9.6 -14.1 -23.2 -35.9 -3.0

1B J1M intake 3 44.8 3 44.90 33.0 y -0.5 -13.8 -26.9 -35.7 -41.2 -49.3 -51.0 -24.3

1B J1M exhaust 3 47 3 47.10 33.5 y 4.0 -9.5 -23.4 -28.7 -36.2 -42.3 -52.0 -19.8

1B J1M intake 3 48.3 3 48.39 33.7 y -1.2 -14.5 -27.6 -36.4 -41.9 -50.0 -51.7 -25.0

1B J1M exhaust 3 46.3 3 46.40 33.3 y 4.2 -9.3 -23.2 -28.5 -36.0 -42.1 -51.8 -19.6

1B J1 intake 3 42.5 3 42.61 32.6 y 0.8 -12.5 -24.6 -34.3 -39.8 -47.9 -50.6 -22.9

1B J1 exhaust 3 44.1 3 44.20 32.9 y 5.8 -7.7 -20.6 -27.0 -33.5 -39.6 -49.3 -17.9

2B N1 intake 3 41.5 3 41.61 32.4 y 3.6 -8.7 -21.8 -30.8 -36.3 -44.4 -50.1 -19.8

2B N1 exhaust 3 40.1 3 40.21 32.1 y 9.3 -4.3 -17.1 -22.4 -28.9 -35.0 -45.7 -14.4

2B L1M intake 4 31.6 0 31.60 30.0 y 4.6 -7.7 -19.8 -29.6 -36.1 -45.2 -50.9 -18.7

2B L1M exhaust 4 32.3 0 32.30 30.2 y 10.9 -2.5 -15.5 -21.1 -27.6 -33.7 -44.4 -12.8

1B E1 intake 4 34.1 0 34.10 30.7 y 1.0 -12.5 -25.4 -33.9 -39.4 -47.5 -49.2 -22.9

1B E1 exhaust 4 36.1 0 36.10 31.2 y 7.2 -6.2 -20.3 -26.0 -34.5 -41.6 -52.3 -16.7

1B F1 intake 4 42.6 0 42.60 32.6 y 1.0 -12.3 -24.4 -34.2 -39.7 -47.8 -50.5 -22.7

1B F1 exhaust 4 39.7 0 39.70 32.0 y 17.6 8.3 -1.8 -9.6 -14.1 -23.2 -35.9 -3.0

1B J1M intake 4 44.8 0 44.80 33.0 y -0.5 -13.8 -26.9 -35.7 -41.2 -49.3 -51.0 -24.3

1B J1M exhaust 4 47 0 47.00 33.4 y 4.1 -9.4 -23.3 -28.6 -36.1 -42.2 -51.9 -19.7

1B J1M intake 4 48.3 0 48.30 33.7 y -1.2 -14.5 -27.6 -36.4 -41.9 -50.0 -51.7 -25.0

1B J1M exhaust 4 46.3 0 46.30 33.3 y 4.2 -9.3 -23.2 -28.5 -36.0 -42.1 -51.8 -19.6

1B J1 intake 4 42.5 0 42.50 32.6 y 0.8 -12.5 -24.6 -34.3 -39.8 -47.9 -50.6 -22.9

1B J1 exhaust 4 44.1 0 44.10 32.9 y 5.8 -7.7 -20.6 -27.0 -33.5 -39.6 -49.3 -17.9

2B N1 intake 4 41.5 0 41.50 32.4 y 3.6 -8.7 -21.8 -30.8 -36.3 -44.4 -50.1 -19.8

2B N1 exhaust 4 40.1 0 40.10 32.1 y 9.3 -4.3 -17.1 -22.4 -28.9 -35.0 -45.7 -14.4

Octave Band Centre Frequency, Hz
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TOTAL AT RECEPTOR: 49.4 31.7 19.9 17.8 15.5 11.2 9.8 25.5

2.0 3.0 4.0 5.0 6.0 7.0 8.0

29 July 2025

flat type duct f loor
horizontal 

distance (m)

vertical 

distance (m)

total 

distance (m)

distance 

correction
line of sight? 63 125 250 500 1000 2000 4000 dB(A)

2B L1M intake 5 31.6 3 31.74 30.0 y 4.6 -7.7 -19.8 -29.6 -36.1 -45.2 -50.9 -18.7

2B L1M exhaust 5 32.3 3 32.44 30.2 y 10.9 -2.5 -15.5 -21.1 -27.6 -33.7 -44.4 -12.8

1B E1 intake 5 34.1 3 34.23 30.7 y 1.0 -12.5 -25.4 -33.9 -39.4 -47.5 -49.2 -22.9

1B E1 exhaust 5 36.1 3 36.22 31.2 y 7.2 -6.2 -20.3 -26.0 -34.5 -41.6 -52.3 -16.7

1B F1 intake 5 42.6 3 42.71 32.6 y 1.0 -12.3 -24.4 -34.2 -39.7 -47.8 -50.5 -22.7

1B F1 exhaust 5 39.7 3 39.81 32.0 y 17.6 8.3 -1.8 -9.6 -14.1 -23.2 -35.9 -3.0

1B J1M intake 5 44.8 3 44.90 33.0 y -0.5 -13.8 -26.9 -35.7 -41.2 -49.3 -51.0 -24.3

1B J1M exhaust 5 47 3 47.10 33.5 y 4.0 -9.5 -23.4 -28.7 -36.2 -42.3 -52.0 -19.8

1B J1M intake 5 48.3 3 48.39 33.7 y -1.2 -14.5 -27.6 -36.4 -41.9 -50.0 -51.7 -25.0

1B J1M exhaust 5 46.3 3 46.40 33.3 y 4.2 -9.3 -23.2 -28.5 -36.0 -42.1 -51.8 -19.6

1B J1 intake 5 42.5 3 42.61 32.6 y 0.8 -12.5 -24.6 -34.3 -39.8 -47.9 -50.6 -22.9

1B J1 exhaust 5 44.1 3 44.20 32.9 y 5.8 -7.7 -20.6 -27.0 -33.5 -39.6 -49.3 -17.9

2B N1 intake 5 41.5 3 41.61 32.4 y 3.6 -8.7 -21.8 -30.8 -36.3 -44.4 -50.1 -19.8

2B N1 exhaust 5 40.1 3 40.21 32.1 y 9.3 -4.3 -17.1 -22.4 -28.9 -35.0 -45.7 -14.4

2B L1M intake 6 31.6 6 32.16 30.1 y 4.5 -7.8 -19.9 -29.7 -36.2 -45.3 -51.0 -18.8

2B L1M exhaust 6 32.3 6 32.85 30.3 y 10.8 -2.6 -15.6 -21.2 -27.7 -33.8 -44.5 -12.9

1B E1 intake 6 34.1 6 34.62 30.8 y 0.9 -12.6 -25.5 -34.0 -39.5 -47.6 -49.3 -23.0

1B E1 exhaust 6 36.1 6 36.60 31.3 y 7.1 -6.3 -20.4 -26.1 -34.6 -41.7 -52.4 -16.8

1B F1 intake 6 42.6 6 43.02 32.7 y 0.9 -12.4 -24.5 -34.3 -39.8 -47.9 -50.6 -22.8

1B F1 exhaust 6 39.7 6 40.15 32.1 y 17.5 8.2 -1.9 -9.7 -14.2 -23.3 -36.0 -3.1

1B J1M intake 6 44.8 6 45.20 33.1 y -0.6 -13.9 -27.0 -35.8 -41.3 -49.4 -51.1 -24.4

1B J1M exhaust 6 47 6 47.38 33.5 y 4.0 -9.5 -23.4 -28.7 -36.2 -42.3 -52.0 -19.8

1B J1M intake 6 48.3 6 48.67 33.7 y -1.2 -14.5 -27.6 -36.4 -41.9 -50.0 -51.7 -25.0

1B J1M exhaust 6 46.3 6 46.69 33.4 y 4.1 -9.4 -23.3 -28.6 -36.1 -42.2 -51.9 -19.7

1B J1 intake 6 42.5 6 42.92 32.7 y 0.7 -12.6 -24.7 -34.4 -39.9 -48.0 -50.7 -23.0

1B J1 exhaust 6 44.1 6 44.51 33.0 y 5.7 -7.8 -20.7 -27.1 -33.6 -39.7 -49.4 -18.0

2B N1 intake 6 41.5 6 41.93 32.5 y 3.5 -8.8 -21.9 -30.9 -36.4 -44.5 -50.2 -19.9

2B N1 exhaust 6 40.1 6 40.55 32.2 y 9.2 -4.4 -17.2 -22.5 -29.0 -35.1 -45.8 -14.5

1B G1M intake 7 31.3 9 32.57 30.3 y 2.4 -9.9 -23.1 -31.9 -37.4 -46.5 -48.2 -21.1

1B G1M exhaust 7 32.4 9 33.63 30.5 y 8.4 -5.1 -18.0 -24.5 -31.0 -38.1 -46.8 -15.4

1B E1 intake 7 34.1 9 35.27 30.9 y 0.8 -12.7 -25.6 -34.1 -39.6 -47.7 -49.4 -23.1

1B E1 exhaust 7 36.1 9 37.20 31.4 y 7.0 -6.4 -20.5 -26.2 -34.7 -41.8 -52.5 -16.9

1B F1 intake 7 42.6 9 43.54 32.8 y 0.8 -12.5 -24.6 -34.4 -39.9 -48.0 -50.7 -22.9

1B F1 exhaust 7 39.7 9 40.71 32.2 y 17.4 8.1 -2.0 -9.8 -14.3 -23.4 -36.1 -3.2

1B J1M intake 7 44.8 9 45.70 33.2 y -0.7 -14.0 -27.1 -35.9 -41.4 -49.5 -51.2 -24.5

1B J1M exhaust 7 47 9 47.85 33.6 y 3.9 -9.6 -23.5 -28.8 -36.3 -42.4 -52.1 -19.9

1B J1M intake 7 48.3 9 49.13 33.8 y -1.3 -14.6 -27.7 -36.5 -42.0 -50.1 -51.8 -25.1

1B J1M exhaust 7 46.3 9 47.17 33.5 y 4.0 -9.5 -23.4 -28.7 -36.2 -42.3 -52.0 -19.8

1B J1 intake 7 42.5 9 43.44 32.8 y 0.6 -12.7 -24.8 -34.5 -40.0 -48.1 -50.8 -23.1

1B J1 exhaust 7 44.1 9 45.01 33.1 y 5.6 -7.9 -20.8 -27.2 -33.7 -39.8 -49.5 -18.1

2B N1 intake 7 41.5 9 42.46 32.6 y 3.4 -8.9 -22.0 -31.0 -36.5 -44.6 -50.3 -20.0

2B N1 exhaust 7 40.1 9 41.10 32.3 y 9.1 -4.5 -17.3 -22.6 -29.1 -35.2 -45.9 -14.6

1B G1M intake 8 31.3 12 33.52 30.5 y 2.2 -10.1 -23.3 -32.1 -37.6 -46.7 -48.4 -21.3

1B G1M exhaust 8 32.4 12 34.55 30.8 y 8.1 -5.4 -18.3 -24.8 -31.3 -38.4 -47.1 -15.7

1B E1 intake 8 34.1 12 36.15 31.2 y 0.5 -13.0 -25.9 -34.4 -39.9 -48.0 -49.7 -23.4

1B E1 exhaust 8 36.1 12 38.04 31.6 y 6.8 -6.6 -20.7 -26.4 -34.9 -42.0 -52.7 -17.1

1B F1 intake 8 42.6 12 44.26 32.9 y 0.7 -12.6 -24.7 -34.5 -40.0 -48.1 -50.8 -23.0

1B F1 exhaust 8 39.7 12 41.47 32.4 y 17.2 7.9 -2.2 -10.0 -14.5 -23.6 -36.3 -3.4

1B J1M intake 8 44.8 12 46.38 33.3 y -0.8 -14.1 -27.2 -36.0 -41.5 -49.6 -51.3 -24.6

1B J1M exhaust 8 47 12 48.51 33.7 y 3.8 -9.7 -23.6 -28.9 -36.4 -42.5 -52.2 -20.0

1B J1M intake 8 48.3 12 49.77 33.9 y -1.4 -14.7 -27.8 -36.6 -42.1 -50.2 -51.9 -25.2

1B J1M exhaust 8 46.3 12 47.83 33.6 y 3.9 -9.6 -23.5 -28.8 -36.3 -42.4 -52.1 -19.9

1B J1 intake 8 42.5 12 44.16 32.9 y 0.5 -12.8 -24.9 -34.6 -40.1 -48.2 -50.9 -23.2

1B J1 exhaust 8 44.1 12 45.70 33.2 y 5.5 -8.0 -20.9 -27.3 -33.8 -39.9 -49.6 -18.2

2B N1 intake 8 41.5 12 43.20 32.7 y 3.3 -9.0 -22.1 -31.1 -36.6 -44.7 -50.4 -20.1

2B N1 exhaust 8 40.1 12 41.86 32.4 y 9.0 -4.6 -17.4 -22.7 -29.2 -35.3 -46.0 -14.7

1B J1M intake 9 48.3 15 50.58 34.1 y -1.6 -14.9 -28.0 -36.8 -42.3 -50.4 -52.1 -25.4

1B J1M exhaust 9 46.3 15 48.67 33.7 y 3.8 -9.7 -23.6 -28.9 -36.4 -42.5 -52.2 -20.0

1B J1 intake 9 42.5 15 45.07 33.1 y 0.3 -13.0 -25.1 -34.8 -40.3 -48.4 -51.1 -23.4

1B J1 exhaust 9 44.1 15 46.58 33.4 y 5.3 -8.2 -21.1 -27.5 -34.0 -40.1 -49.8 -18.4

2B N1 intake 9 41.5 15 44.13 32.9 y 3.1 -9.2 -22.3 -31.3 -36.8 -44.9 -50.6 -20.3

2B N1 exhaust 9 40.1 15 42.81 32.6 y 8.8 -4.8 -17.6 -22.9 -29.4 -35.5 -46.2 -14.9

EF.BG03 exhaust -1 9.4 15 17.70 25 y 49.3 30.2 3.7 -9.8 -18.8 -20.3 -23.3 23.6

Samsung VRFexhaust -1 45.8 15 48.19 33.7 n -45.6 20.4 14.4 13.4 11.4 6.4 5.4 16.1

Samsung VRFexhaust -1 45.8 15 48.19 33.7 n -45.6 20.4 14.4 13.4 11.4 6.4 5.4 16.1

Samsung VRFexhaust -1 103.3 15 104.38 40.4 n -52.3 13.7 7.7 6.7 4.7 -0.3 -1.3 9.4

Samsung VRFexhaust -1 103.3 15 104.38 40.4 n -52.3 13.7 7.7 6.7 4.7 -0.3 -1.3 9.4

MVHR3 intake 0 43.8 12 45.41 33.1 y 9.0 -10.0 -14.5 -25.4 -29.9 -34.4 -39.8 -15.3

MVHR3 exhaust 0 45.3 12 46.86 33.4 y 17.3 1.6 3.8 -5.8 -11.3 -8.8 -11.1 -0.2

MVHR4 intake 0 40.6 12 42.34 32.5 y 16.3 13.6 9.3 1.7 -5.8 2.7 -0.6 8.1

MVHR4 exhaust 0 41.9 12 43.58 32.8 y 17.9 15.3 9.0 2.0 -6.5 -8.0 -8.0 5.4

MVHR5 intake 0 38.7 12 40.52 32.2 y 0.7 -2.8 1.2 3.6 1.1 -5.4 -12.7 4.8

MVHR5 exhaust 0 39.4 12 41.19 32.3 y 5.5 -6.1 -6.1 -3.7 -9.2 -18.7 -25.0 -4.0

Octave Band Centre Frequency, Hz


