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Linthwaite Hotel  
Post-completion plant noise assessment  

This memo provides results and advice based on an updated assessment of noise egress from 
mechanical plant serving the Linthwaite Hotel. In particular, we have looked at noise egress 
from three condenser units behind the kitchen. These units were suspected exceeding the 
plant noise limits at the nearest noise-sensitive premises, despite the presence of a barrier 
erected to attenuate noise egress. 

We have visited the site to carry out sample noise measurements at locations around the site 
and compared these to the levels predicted by a 3D model. In summary:  

• our measurements indicate that the plant is operating at expected noise levels 

• the barrier is in place and appears to be reducing noise as expected 

• our measurement results indicate that the plant noise meets the daytime limits at 
Windy Hall Cottage 

• our measurements results do not allow us to say whether the limits are met at night, 
but the computer model indicates that they will be 

• there may be some noise leakage through gaps under the barrier; these gaps should 
be filled in. 

Background 

Plant noise limits were set in Sandy Brown report 17256-R01-A Environmental noise survey and 
baseline testing report. This states that the cumulative noise level resulting from the operation 
of all new plant at 1 m from the worst affected windows of the nearest noise sensitive 
premises should not exceed the limits set out in Table 1. These levels are the representative 
background sound levels recorded during a noise survey. 
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Table 1 Plant noise limits at 1 m from the nearest noise sensitive premises 

Time of day Maximum sound pressure level at 1 m from noise sensitive 
premises, LAeq,15min (dB) 

Daytime (07:00-23:00) 39 

Night-time (23:00-07:00) 34 

Our previous assessment of plant noise egress found that three condensers behind the kitchen 
would cause the limits to be exceeded at the nearest noise-sensitive premises, Windy Hall 
Cottage, which lies directly across the road from the hotel. We recommended that a barrier be 
erected to block noise egress from the condensers to the cottage. 

The barrier was installed. However, the cottage’s occupants remain unhappy with the noise 
levels. An Environmental Protection Officer from South Lakeland District Council attended site 
recently and measured noise levels at Windy Hall Cottage of LAeq 46 dB, appearing to show that 

the plant noise exceeded the limits. 

Site measurements 

I visited the site on 3 October 2018 and took measurements at various locations around the 
condensers and at Windy Hall Cottage. The measurement locations are shown in Figure 1. 

 

Figure 1 Measurement locations 

It was only possible to measure noise from the three condensers, as other plant (other 
condensers, and the kitchen AHU and extract fan) was running and could not be turned off. 
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However, the condensers do contribute the most to the plant noise levels at Windy Hall 
Cottage due to their relatively high sound power level and their location opposite the cottage. 
Subjective impressions of hotel staff and occupants of Windy Hall Cottage, as well as the 
Environmental Protection Officer, confirm that the condensers are the main plant noise source 
audible at the cottage. 

Table 2 Summary of site measurements 

Ref Location Duration 
(mm:ss) 

Measured 
sound pressure 
level, LAeq (dB) 

Comments 

1 A 4:46 56  Background noise from other plant (kitchen air 
handling, other condensers, louvres), birdsong, 
occasional impulsive noise (distant bangs, 
footsteps).  

2 A 0:40 68  Freezer condenser running; cellar and chiller 
condensers not running. Dominated by noise 
from the freezer condenser. Short 
measurement as the unit stopped operating 
after 40 s. 

3 B 5:00 69  Chiller condenser running; cellar and freezer 
condensers not running. Dominated by noise 
from the chiller condenser. 

4 B 1:48 49  Background noise from other plant (kitchen air 
handling, other condensers, louvres), birdsong, 
occasional impulsive noise (distant bangs, 
footsteps). 

5 C 2:04 54  All three condenser units operating. Condenser 
noise from freezer and chiller units dominant. 
Background noise from other plant, birdsong, 
occasional distant power tool noise. 

6 C 1:02 50  Cellar and chiller units, but not freezer unit, 
running. Background noise from other plant, 
birdsong, occasional distant power tool noise. 

7 C 5:00 43  No condensers running. Background noise from 
extract fan, birdsong, occasionally bangs from 
distant piling works and power tools. 
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Ref Location Duration 
(mm:ss) 

Measured 
sound pressure 
level, LAeq (dB) 

Comments 

8 C 1:31 55  Chiller and cellar condensers running. Chiller is 
the dominant noise source. Background noise 
as measurement 7. 

9 C 1:12 53  All condensers running. Chiller and freezer 
dominant. Background noise as measurement 
7. 

10 E 5:00 47  No condensers running. Constant birdsong, 
occasional distant piling works, nearby 
reversing car. 

11 E 5:00 39  No condensers running. Background noise 
measurement with all piling / sawing / vehicle 
noise paused out. 

12 E 3:47 42  All condenser units running. Plant noise clearly 
audible. Measurement stopped when the 
freezer unit stopped running. 

13 F 0:54 44  Plant barely audible – not clear which units are 
operating. Noise dominated by background 
sources. Measurement abandoned after 54 s 
due to piling works restarting. 

14 D 3:51 44  Background noise measurement (main sources 
are other plant, birdsong, occasional distant 
power tools). 

15 D 3:04 50  All condenser units operating. Background 
noise as measurement 13. 

16 G 2:09 43  Condensers not operating. Background noise 
measurement (sources as measurement 13). 

17 G 2:04 51  Chiller condenser operating. Background noise 
as above.  

18 G 3:38 54  All units operating. Background noise as above. 
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We also corrected the measured noise results for background noise using the method in 
BS 4142:2014 Methods for rating and assessing industrial and commercial sound. The method 
involves subtracting the measured background sound from the measured sound when the 
plant is running. 

The most significant location is position E, 1 m from the worst-affected windows of Windy Hall 
Cottage. The background sound level, without the condensers running, was LAeq 39 dB, which is 

equal to the representative background sound level on which the plant noise limits are based. 
The level with the condensers running was slightly higher in some octave bands but equal to 
background levels in others, and lower in the 8000 Hz band, which suggests interference from 
other fluctuating noise sources. The measured levels are in Table 3. 

Table 3 Comparison of measured background noise, and noise with condensers running, at Windy Hall Cottage 

Location Y Sound pressure level, Leq (dB) 

Octave-band centre frequency (Hz) 

 63 125 250 500 1000 2000 4000 8000 

Ref 11: Background noise  51 45 39 35 33 29 28 31 

Ref 12: Noise with condensers 
running 

53 45 42 40 36 32 28 26 

Difference +2 0 +3 +5 +3 +3 0 -5 

Using the standard background correction for the LAeq, the plant noise is calculated to be 

LAeq 38 dB, which meets the daytime limit but exceeds the night time limit.  

This represents an upper limit on the noise contribution from the condensers during the 
measurement period, and is likely to be an overestimate. 

Corrected LAeq levels measured at other locations are given in Table 5. 

Where background levels are so close to total levels, the BS 4142:2014 background correction 
is not valid. BS 4142 suggests measuring levels close to the source and calculating expected 
levels at the noise-sensitive premises instead. This approach is set out below. 

3D model of plant noise 

We created a 3D model of noise egress from the installed plant, using CadnaA by Datakustik. 
The software carries out calculations using a ray tracing technique. This takes account of the 
effects of topography, reflections, screening and distance attenuation for noise sources to 
predict noise levels in three dimensions. Calculations are carried out in accordance with 
ISO 9613 Attenuation of sound during propagation outdoors. 
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Plant noise data 

The data used in this model are listed in Sandy Brown report 17256-R04-D Plant noise egress 
assessment report. We used the measurement data in Table 9 to calibrate the sound power of 
the freezer and chiller condensers – the two noisiest units – in the computer model. 

 

Figure 2 Locations of plant 

Barrier 

A barrier has been installed in the position shown in Figure 1. It is constructed from 25 mm 
plywood with surface density 15 kg/m2 and should achieve the sound reduction in Table 4. 

Table 4 Predicted sound reduction levels of barrier 

 Octave-band centre frequency (Hz) 

 63 125 250 500 1000 2000 4000 8000 

Sound reduction level, R (dB) 12 15 20 22 17 24 33 30 

Predicted total noise levels at Windy Hall Cottage 

The predicted noise levels at Windy Hall Cottage were LAeq 34 dB, which meets the day and 

night time limits. Screenshots of the computer model are shown in Figure 3 and Figure 4.  
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Figure 3 Map of plant noise (without background noise) 

 

Figure 4 Map of plant noise (with background noise added) 
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Comparison of predicted and measured noise levels 

We have compared the measured noise levels (corrected for background noise using the 
BS4142 method) to those that were predicted by the computer model. The results at key 
locations are in Table 5.  

There is good agreement between the model and the measurement data at locations A and B. 
There is also reasonable agreement at location C, bearing in mind the relatively high 
background noise levels when the measurements were taken. 

The predicted noise levels from all plant are LAeq 32 dB at 1 m from the worst-affected 

windows of Windy Hall Cottage (position E in Figure 1). This meets the day and night limits. 

There is less agreement with measurement data at this location, but this is expected given the 
high levels of background noise from extraneous noise sources. It is likely that other noise 
sources have interfered with the measurements at locations some distance from the plant. 
However, the model indicates that the night-time plant noise limits are met at Windy Hall 
Cottage. 

It should be noted that the plant can be audible at Windy Hall Cottage while meeting the noise 
egress limits there. During the measurements at location E, the plant was clearly audible, yet 
the measurement results show that the daytime noise egress limits were met. Comparing 
Figure 3 and Figure 4 shows that overall noise levels are much greater when background noise 
is accounted for than when only considering the plant noise. 

Table 5 Condenser noise - predicted and measured 

Position Condenser(s) in operation Sound pressure level, LAeq (dB) 

  Predicted Measured 

A Freezer  68 68 

B Chiller 69 69 

C All units 50 53 

E All units 32 38 

Improvement works 

The model above assumes that the barrier is fully screening the condenser units from Windy 
Hall Cottage. However, I noted during the site visit that there are gaps in some places at the 
interface between the barrier and the ground, that might be slightly reducing the effectiveness 
of the barrier (see Figure 5).  
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We recommend that these gaps are filled in carefully, ensuring that the bottom of the barrier 
extends fully into the soil and is sealed to the wall along the threshold.  

 

Figure 5 Gap at interface between ground and barrier 


