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Summary

Planning permission is being sought to permit the construction of up to 17 new
residential houses and flats on a parcel of land on Lower Gate in Paddock,
Huddersfield.

In support of the application process, noise surveys have been conducted to
characterise the existing noise climate in the immediate vicinity of the proposed
residential dwellings. Using the existing noise climate data obtained from the surveys,
calculations have been performed to provide an indication of the likely internal noise
levels within the proposed new residential houses and flats, resulting from external
noise break-in.

The noise climate in the vicinity of the proposed residential development on Lower Gate
in Paddock, Huddersfield, was regarded as being essentially sub-urban in character
with Lower Gate itself being an intermittently busy road. During both the afternoon and
night time periods the principal contributor to the ambient noise climate was road traffic
noise, with private cars and buses representing the dominant classes of vehicles.

Additional noise sources again included the sound of the leaves on the trees
surrounding the proposed development site rustling in the breeze, a number of train
movements on the railway lines to the south, distant emergency vehicle sirens and the
sound of occasional aircraft overflights.

Combining the measured noise levels obtained from the surveys with the sound
insulation provided by the proposed dwelling envelopes, it has been demonstrated that
the calculated internal noise levels within the proposed dwellings would comply with the
adopted design guide values from BS 8233:2014 with respect to the Laeg, and Lamax
parameters. As a consequence, it is suggested that the sound insulation provided by
the proposed building envelope components, highlighted in this report, would be
sufficient to control the ‘break-in’ of external noise to the proposed dwellings without the
need for the incorporation of any additional sound attenuation measures. In addition it
is suggested that the noise climate in the principal amenity space, the back gardens of
proposed house types A and C, would comply with the design guide value contained
within BS 8233:2014 for external amenity areas.

Consequently it is suggested that the existing noise climate in the vicinity of the
proposed dwellings on Lower Gate in Paddock, Huddersfield should not be regarded as
an impediment to the granting of planning permission.

Report Prepared by:

&!%.

Robert Smith
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Introduction

Planning permission is being sought to permit the construction of up to 17 new
residential houses and flats on a parcel of land on Lower Gate in Paddock,
Huddersfield.

In support of the application process, noise surveys have been conducted to
characterise the existing noise climate in the immediate vicinity of the proposed
residential dwellings. Using the existing noise climate data obtained from the surveys,
calculations have been performed to provide an indication of the likely internal noise
climate within the proposed new residential dwellings, resulting from external noise
break-in.

Site Description

The proposed development site would be located on a parcel of land on Lower Gate in
Paddock, Huddersfield (figure 1 below and image 1 overleaf). To the north of the
proposed development site are the existing residential dwellings on Lower Gate
(photograph 1 overleaf). To the east of the proposed development site is the existing
Metrodent commercial building (photograph 2 overleaf) and the west of the proposed
development site is the existing residential dwelling at 109 Lower Gate (photograph 3
overleaf). Approximately 35 metres to the south of what would be the rear facades of
the proposed dwellings are the existing railway lines.

Photograph 1. Proposed development site (edged in red), Lower gate, Paddock, Huddersfield
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Image 1. Proposed development site, Lower Gate, Paddock
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Photograph 1. Existing residential properties to the north of the proposed development site
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Photograph 2. Metrodent premises to the east of the proposed development site
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Photograph 3. Number 109 Lower Gate to the west of the proposed development site
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Assessment Criteria

A pre-application discussion was held with the Local Planning Authority, Kirklees
Council, to discuss various elements of the proposed development. Subsequent to this
discussion a consultation response was received, on the 18" April 2017, from Kirklees
Council's Pollution and Noise Control Team detailing a number of investigations that
they deemed would be necessary with respect to the proposed development scheme.
Included in this response was a requirement to assess the existing noise climate and
evaluate what, if any, noise attenuation measures would be necessary to ensure that
noise levels within the proposed dwellings and associated gardens would meet
acceptable levels. The full wording of the requirement relating to noise is reproduced
below.

Moise

Before development commences a report specifying the measures to be taken to protect the
development from noise from rail'road traffic and nearby industry shall be submitted to and
approved in writing by the LPA

The repaort shall

(i) Determine the existing noise climate

(i)  Predict the noise climate in gardens (daytime), bedrooms (night-time) and other
habitable rooms of the development (this is for housing think whether there would be
alternative wording for other usas)

(iiy  Detail the proposed attenuation/design necessary to protect the amenity of the
occupants of the new residences (including ventilation if requirad).

Unless otherwise agread in writing with the LPA the development shall not be occupied until
all works specified in the approved report have been carried out in full and such works shall
be thereafter retained.

In order to comply with the above requirements further discussions were held with Ms.
Alexandra Garry, Senior Environmental Health Officer within Kirklees MBC's Pollution &
Noise Control Team. Email Correspondence, reproduced in Appendix 1, with Ms. Garry
identified a suitable measurement procedure and indicated that the existing noise
climate and the potential effects this may have on the permitted dwellings, should be
assessed with regarded to the guidance contained within British Standard (BS)
8233:2014 “Guidance on sound insulation and noise reduction for buildings”.

BS 8233:2014

BS 8233:2014 draws together research and best practice relating to building design,
providing guidance to facilitate the development of buildings that have internal noise
environments that are consistent with and appropriate for their intended use. The
British Standard highlights methods for the control of noise from a number of sources
including external noise and building services etc., as well as evaluating the effect that
noise from these sources may have on the acoustics of the internal spaces.

With reference to the design guidance relating to the internal noise climate of residential
dwellings, BS 8233:2014 summarises this guidance within table 4 of section 7.7.2. The
main elements of this guidance is reproduced in table 1 overleaf.
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Table 1. Indoor ambient noise levels for dwellings (reproduced from table 4 of BS8233:2014)

Activity Location 0700 to 2300 2300 to 0700
Resting Living room 35dB Laeg, 16 hour
Dining Dining room/area 40dB Lpeg, 16 hour
Sleeping (daytime resting) Bedroom 35dB Laeg, 16 hour 30dB Laeg, 8 hour

Although the 2014 version of BS 8233 contains comprehensive guidance relating to
desirable internal noise levels within habitable spaces in terms of the Laeq vValues over
the day and night time periods, it does not contain an Lamax Standard for bedrooms at
night. As a result reference will be made to the guidance contained within the earlier
1999 version of BS 8233. The Lamax guidance from the 1999 version of BS8233
specifies a separate ‘reasonable’ standard in bedrooms at night, from individual noise
events. To achieve this ‘reasonable’ standard BS 8233:1999 states in footnote (a) to
table 5 that, "individual noise events (measured with the fast time-weighting) should not
normally exceed 45 dB Lamax'. The 45dB Lamax Criterion is often considered as a
stringent criterion particularly with respect to urban and sub-urban environments.

In addition to the internal noise design guidance, BS 8233:2014 also provides guidance
on the external noise environment. In this situation BS8233:2014, at paragraph 7.7.3.2,
states the following: “For traditional external areas that are used for amenity space,
such as gardens and patios, it is desirable that the external noise climate does not
exceed 50dB Laeq 1 With an upper guideline value of 55dB Laeq,t Which would be
acceptable in noisier environments”.

With reference to the subsequent assessments of the likely internal noise climate within
the permitted dwellings, all evaluations will be undertaken with respect to guidance
contained within both versions of BS 8233. Despite this and with reference to both the
versions of BS 8233, it must be remembered that the advice contained within these
documents is design guidance and the suggested levels are desirable. It does not
represent a set of rigid criteria, below which a development ‘passes’ and above which a
development ‘fails’. For instance, with windows open, there can be very few
developments outside the quietest of areas where the internal levels would not exceed
at least some of the various criteria.

Survey Details

Survey Times and Personnel

The noise surveys, to evaluate the existing noise climate in the vicinitx of the proposed
development were undertaken between 2300 - 0100 hours on the 25" - 26™ June 2017
and between 1530 - 1900 hours on the 3™ July 2017.

All measurements were fully attended for the duration and the surveys and were
conducted by Mr. R Smith of Druk Limited.
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Weather
Throughout the ambient noise surveys the weather conditions were as follows:

Night time, 25" - 26™ June 2017

All surfaces were dry, the sky was overcast, the temperature was approximately 15°C,
the wind speed was approximately 0.5m/s and the barometric pressure was 998mb.

Afternoon, 3™ July 2017

All surfaces were dry, cloud cover was approximately 30%, the temperature was
approximately 20°C, the average wind speed was approximately 2.7m/s gusting to
4.7m/s and the barometric pressure was 1003mb.

Equipment

All the noise surveys and measurements were conducted using the equipment detailed
in the table 2 below.

The sound level meter was field calibrated before, after and during the surveys as
necessary, during which time no significant deviation in the calibrated level was
observed.

Table 2. Equipment used during the ambient noise surveys

Equipment description Manufacturer Model nhumber Serial number
Sound level meter NTI Audio XL2-TA A2A-10232-E
Microphone pre-amplifier NTI Audio MA220 5537
Microphone NTI Audio M2230 8636
Acoustic calibrator Norsonic AS Nor 1251 31522

Measurement Procedure

As can be seen from image 1 above the proposed development site was, with one
exception, covered with large mature trees which restricted access to the majority of the
site. The only open area on the site was in front of a number of what appeared to be
disused garages on what would be the Lower Gate elevation (photograph 4 overleaf).
As a consequence it was only possible to obtain measurements of the existing noise
climate from this one area of clear ground adjacent to Lower Gate itself. The
approximate location of this single measurement position is detailed on figure 2
overleaf.

The sound level meter was tripod mounted such that the microphone was approximately
1.3 metres above ground level, at least 3 metres from any potentially reflecting surface
and approximately 6 metres from the nearside carriageway. During both the day and
night time surveys the measurement time interval was 15 minutes and all
measurements were made with the ‘fast’ time weighting engaged.
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Photograph 4. Clear area on the proposed development site

Figure 2. Approximate location of the measurement position
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Noise Survey Results

The noise climate in the vicinity of the proposed development site on Lower Gate was
regarded as being essentially sub-urban in character with Lower Gate itself being an
intermittently busy road. The following paragraphs contain brief subjective descriptions
of the noise sources noted during the survey periods.

Qualitative Assessment: Night time Period

During this period the principal contributor to the existing noise climate was road traffic
on Lower Gate, which comprised mainly private cars, light vans and taxis. Additional
noise sources noted during this period included the sound of the leaves on the trees
surrounding the development site rustling in the breeze, a few train movements on the
railways lines to the south of the proposed development site, a few pedestrians talking
as they walked along Lower Gate, baring dogs and the sound of wildlife rustling in the
undergrowth behind the measurement position.

Qualitative Assessment: Afternoon Period

Again the principal contributor to the ambient noise climate was road traffic noise on
Lower Gate, with private cars and buses representing the dominant classes of vehicles.
Throughout this period the volume of traffic on the road remained relatively steady with
very little apparent variation in traffic volume during the measurement period.

Additional noise sources again included the sound of the leaves on the trees
surrounding the proposed development site rustling in the breeze, a number of train
movements on the railway lines to the south, distant emergency vehicle sirens and the
sound of occasional aircraft overflights.

One other element to be considered during this period was the emission of noise from
the Metrodent premises to the east of the proposed development site. By virtue of the
relatively narrow pavements and the lack of other suitable measurement locations close
to these premises, it was not possible to obtain quantitative measurements of the
emission of noise from Metrodent. As a consequence two qualitative noise
assessments were undertaken of the emission of noise from the Metrodent premises
and these assessments were made between 1500 - 1530 hours on the 3" July 2017
and between 1600 - 1630 hours on the 5" July 2017. During both of these periods it
was not possible to hear any noise that was believed to emanate from the Metrodent
premises above the remaining contributors to the existing noise climate.

Basic Results

As the measurements were obtained from a position that was closer to the nearside
carriageway than the front fagade of any of the proposed dwellings, the measured noise
levels have been distance corrected assuming a conservative line source propagation
correction. The distance corrected noise levels are summarised in terms of the Laeg,
Lamax, La1o @nd Lago parameters in tables 3 and 4 overleaf. Full measurement data are
presented in tabular form in Appendix 1.
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Table 3. Existing ambient noise levels (distance corrected), night time, Lower Gate

Start time dB Laeqs dB Lamax, dB Laio dB L g0,
(15 minutes) (15 minutes) (15minutes) (15 minutes)
2300 57 78 53 39
2315 59 78 61 38
2330 58 77 60 38
2345 55 72 59 38
0000 51 71 50 37
0015 56 74 57 38
0030 55 75 53 38
0045 57 75 60 38
Standard deviation 2.42 2.54 4.13 0.59

Table 4.

Existing ambient noise levels (distance corrected), afternoon/evening, Lower Gate
Start time dB Laeq, dB Lamax, dB Laig dB L g0,
(15 minutes) (15 minutes) (15minutes) (15 minutes)
1530 60 74 62 50
1545 60 71 63 53
1600 60 76 62 49
1615 60 74 63 49
1630 60 74 63 49
1645 60 76 63 51
1700 59 72 62 49
1715 59 74 62 47
1730 60 77 63 50
1745 60 80 63 50
1800 60 74 63 48
1815 59 76 63 46
1830 59 71 62 45
1845 60 77 63 45
Standard deviation 0.46 241 0.37 2.36
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As can be seen from the tables 3 and 4 the daytime noise climate was steadier, in terms
of the Laeq, Lato, and Lago parameters, than the night time noise climate suggesting that
the noise climate during this period was principally affected by a relatively dominant and
constant noise source, in this case road traffic. With reference to the Lamax levels, these
demonstrate a greater degree of variability and were largely a consequence of vehicles
travelling along Lower Gate.

Noise Transmission Calculations

Using the measured ambient noise levels from the afternoon and night-time
measurement periods, calculations have been performed to assess the likely internal
noise levels within the proposed new dwellings. All the assessments have been
conducted with reference to the design guidance detailed in section 4.0 above.

The subsequent assessment of the potential internal noise levels within the proposed
dwellings have been undertaken using the highest measured levels from the noise
surveys and these levels are detailed in table 5 below. With reference to the proposed
rooms on the rear elevations of the proposed dwellings, as these elevations will be
effectively shielded from the principal noise source by the dwellings themselves, a
conservative 10dB reduction in the measured noise levels has been assumed for these
elevations only. This suggested reduction has been utilised in the subsequent
calculations. Consequently the following assessments may be regarded as worst case
situations which are unlikely to persist for all but short periods of time.

Table 5. Highest measured noise levels, Lower Gate

OBCF, Hz* 63 125 | 250 | 500 1k 2k 4k 8k Overall,
dB(A)
Daytime, Laeq, (1545 - 1600 hours) 71 63 57 54 57 53 47 44 60
Night time, Laeq, (2315 - 2330 hours) 65 59 56 54 56 51 45 39 59
Night time, Lamax, (2300 - 2315 hours) | 85 83 78 75 73 65 60 56 78

The sound insulation provided by a building envelope is calculated from the sound
insulation provided by the various facade elements, such as the glazing, external walls
etc., and the areas they cover. In the majority of cases it is the glazing that can be
considered as the ‘weak’ link acoustically, therefore increasing the sound insulation of
the glazing will improve the overall sound insulation of the facade. The result of the
calculations is a composite sound insulation value for the whole facade.

The assessments contained within the subsequent sections of this assessment report
have been undertaken according to preliminary drawings, relating to both the proposed
dwelling types and site layout, issued by Stott Thompson Architects of Halifax. These
drawings are reproduced in Appendix 3 and detail three main dwellings types, namely:
house type A - 4 bedroom house, house type C - 4 bedroom house and house type D -
2 bedroom apartment.

To facilitate the calculations to be made the following assumptions have been
employed:
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e The reverberation times within the habitable rooms will be 0.5 seconds.
e The floor to ceiling height will be approximately 2.4 metres.

7.1 Construction Specification

The building envelope constructional details described below and overleaf have been
assumed for the purposes of the subsequent calculations.

External Walls

The external walls of the proposed dwellings will be of cavity masonry construction
around 300mm thick and will comprise: an external brick leaf, a 75 - 100mm cauvity filled
with thermal insulation and a 100mm thick concrete block inner leaf lined with one layer
of 12.5mm plasterboard on adhesive dabs. Test results for a similar construction
suggest that external walls of this type should provide an overall sound insulation of
around R,, 52dB, with the octave band sound insulation values being as detailed in table
6 below.

Table 6. External Wall, Octave Band Sound Insulation Values

OBCF, Hz* 125 250 500 1k 2k 4k Overall, R, dB(A)

Sound Insulation, dB 38 42 51 59 63 63 52

* Octave Band Centre Frequency

Glazing

The proposed dwelling glazing will be of the sealed unit type and will comprise the
following nominal specification: 4mm pane - 16/20mm cavity - 4mm pane. Laboratory
test data form Pilkington indicate that this configuration should provide a sound
insulation value of 31dB R, respectively when closed. The octave band sound
insulation values are as detailed in table 7 below.

Alternative glazing configurations would be acceptable providing the sound insulation
performances are at least equivalent to the specifications detailed in table 7 below.

Table 7. Glazing, octave band sound insulation values

OBCF, Hz* 125 250 500 1k 2k a4k Overall, R, dB(A)

4mm, 6 - 20mm, 4mm 24 20 25 35 38 35 31

* Octave Band Centre Frequency

Ventilation

It has been assumed that background ventilation in compliance with the requirements of
Approved Document F will be provided by window frame mounted ventilators of the
Greenwood EAR42W acoustic ventilator (or units offering equivalent sound insulation
performance) type, with local mechanical extract ventilation being provided in areas of
high humidity. Laboratory test data indicates that these ventilators should provide a
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sound insulation value of 42dB D, ¢ w respectively in their open position. Details of the
selected ventilator may be found in Appendix 4.

With reference to the ventilator selection, the specified unit has been employed primarily
to ensure that the night time Lamax levels within the proposed dwellings comply with the
design values quoted in section 4. The octave band sound insulation values for the
Greenwood EAR42W unit are detailed in table 8 below.

Table 8. Background ventilation, octave band sound insulation values

OBCF, Hz* 125 250 500 1k 2k 4k Overall, Dy e\ dB

Greenwood EAR42W 33 39 39 43 50 53 42

* Octave Band Centre Frequency

Despite the above it is worth remembering that many local planning authorities are now
requiring some form of ventilation strategy that facilitates the rapid ventilation of the
internal spaces without necessitating the opening of windows. This is particularly the
case where developments are planned within city centres or other higher noise
environments. The intention is to provide occupants in higher noise environments with
a choice of whether to ventilate the internal spaces by opening the windows or not. The
implicit assumption is that ventilating the internal spaces by opening windows will
inevitably permit the ingress of external noise.

One way to address the compromise that exists between adequately ventilating the
internal spaces whilst ensuring the continuity of the facade sound insulation, is to
provide the dwellings with mechanical ventilation. Where mechanical ventilation is to be
provided it would be prudent to locate the intake and exhaust terminations of such
systems on the quieter, rear, facades of the dwellings. Where this is not possible the
exhaust and inlet terminations should be provided with suitable attenuators to minimise
the ingress of external noise. Where duct attenuators are to be provided is it not
uncommon to specify that they achieve similar sound insulation values to that provided
by the windows and this would be recommended in this case. It would be prudent to
engage an M & E contractor to undertake suitable assessments to evaluate the likely
noise levels at the internal terminations resulting from losses through the attenuators,
ductwork, end reflections etc.

The above comments accord with the advice given in note 5 to paragraph 7.7.2 of
BS8233:2014, which states the following: "If relying on closed windows to meet the
guide values, there needs to be an appropriate alternative ventilation that does not
compromise the facade insulation or the resulting noise level”. It would however be
prudent to discuss the ventilation requirements for the flats with the Local Planning
Authority at the earliest possible opportunity.

Calculation Results

For the purposes of the calculations the highest measured noise levels detailed in table
5 above were used. The results of the break-in noise calculations are presented, with
reference to the design guidance contained within section 4.0 above, in tables 9, 10 and
11 overleaf. With respect to the presentation of the results the calculations relating to
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the night time Laeq and Lamax results are presented in the same columns with the Lamax
results being contained in brackets. Full data are available in Appendix 5.

Table 9. Calculated internal noise levels, house type A

Location Design target, Calculated Design target, Calculated
daytime, dB level, daytime, night time, dB levels, night
Laeq dB Laeq Laeq time, dB Laeq
and (LAmaX)
Kitchen/dining room 35 31 30 (45) -
Living room 35 24 30 (45) -
Bedroom 1 35 22 30 (45) 18 (40)
Bedroom 2 35 29 30 (45) 27 (45)
Bedroom 3 35 28 30 (45) 26 (45)
Bedroom 4 35 22 30 (45) 19 (40)
Table 10. Calculated internal noise levels, house type C
Location Design target, Calculated Design target, Calculated
daytime, dB level, daytime, night time, dB levels, night
Laeq dB Laeq Laeq time, dB Laeq
and (L amax)
Kitchen/dining room 35 22 30 (45) -
Living room 35 30 30 (45) -
Bedroom 1 35 27 30 (45) 24 (45)
Bedroom 2 35 21 30 (45) 18 (40)
Bedroom 3 35 31 30 (45) 15 (37)
Bedroom 4 35 21 30 (45) 16 (37)
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Table 11. Calculated internal noise levels, house type D (2 beroom flats)

Location Design target, Calculated Design target, Calculated
daytime, dB level, daytime, night time, dB levels, night
LAeq dB LAeq LAeq time, dB LAeq
and (LAmax)
Kitchen/dining/living 35 19 30 (45)
room
Bedroom 1 35 27 30 (45) 17 (38)
Bedroom 2 35 21 30 (45) 24 (45)

As can be seen from tables 9 - 11 the calculated internal noise levels resulting from
external noise break-in would not exceed either sets of design guidance contained
within section 4 above. As such it is suggested that the sound insulation of the
proposed building envelope components detailed above, would be sufficient to limit the
ingress of external noise to the interior of the proposed dwellings without the need for
any additional sound attenuation measures to be implemented.

External Amenity Areas

With reference to the external amenity areas appurtenant to the proposed dwellings, it is
suggested that the rear gardens of house types A and C would be the principal external
amenity spaces for the proposed dwellings. With reference to the likely effect that the
existing noise climate may have on this area, it has been assumed that the measured
noise levels obtained from the afternoon period will be the most appropriate with
reference to this evaluation.

The obtained noise levels from the afternoon survey indicate that the highest measured
level was 60dB Laeq (15 mins) With the mean value over the measurement period also being
60dB Laeq,t. As the principal contributor to the existing noise climate was noise from
vehicles on Lower Gate itself, the proposed dwellings themselves would be expected to
provide a considerable degree of acoustic shielding to the garden areas directly behind
the dwellings.

The principles contained within the Calculation of Road Traffic (CRTN) document,
relating to the shielding provided by the proposed houses with a height of approximately
7.6 metres and assuming a receiver height of 1.4 metres, roughly equivalent to a seated
person, were applied. The results of the assessment suggest that the calculated path
difference (6) would be around 2.0 metres. Applying the potential barrier corrections
contained within Chart 9b of CRTN would suggest an attenuation of around 18dB would
be possible. Applying this calculated reduction in noise level to both the highest and
average measured levels obtained from the afternoon period, would see the resulting
noise levels in the back gardens of the proposed houses reduced to around 42dBLaeq,T,
with reference to the noise from Lower Gate. Noise levels of this order would comply
with the "upper guideline value of 55dB Laeq 7" detailed in 7.7.3.2 of BS 8233:2014.
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Conclusion

The noise climate in the vicinity of the proposed residential development on Lower Gate
in Paddock, Huddersfield, was regarded as being essentially sub-urban in character
with Lower Gate itself being an intermittently busy road. During both the afternoon and
night time periods the principal contributor to the ambient noise climate was road traffic
noise, with private cars and buses representing the dominant classes of vehicles.

Additional noise sources again included the sound of the leaves on the trees
surrounding the proposed development site rustling in the breeze, a number of train
movements on the railway lines to the south, distant emergency vehicle sirens and the
sound of occasional aircraft overflights.

Combining the measured noise levels obtained from the surveys with the sound
insulation provided by the proposed dwelling envelopes, it has been demonstrated that
the calculated internal noise levels within the proposed dwellings would comply with the
adopted design guide values from BS 8233:2014 with respect to the Laeg, and Lamax
parameters. As a consequence, it is suggested that the sound insulation provided by
the proposed building envelope components, highlighted in this report, would be
sufficient to control the ‘break-in’ of external noise to the proposed dwellings without the
need for the incorporation of any additional sound attenuation measures. In addition it
is suggested that the noise climate in the principal amenity space, the back gardens of
proposed house types A and C, would comply with the design guide value contained
within BS 8233:2014 for external amenity areas.

Consequently it is suggested that the existing noise climate in the vicinity of the
proposed dwellings on Lower Gate in Paddock, Huddersfield should not be regarded as
an impediment to the granting of planning permission.
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Appendix 1: Emails

From: Robert Smith [mailto:rsmith@druklimited.co.uk]
Sent: 12 June 2017 21:27

To: Alexandra Garry

Subject: Planning noise assessments

Dear Alexandra.

Many thanks for taking the time to discuss the two potential planning noise assessment procedures with
me.

As discussed our proposals related to the planning permission granted under application
2014/46/93986/W — erection of two dwellings on Manchester Road in Slaithwaite and Lower Gate in
Paddock, PNC reference WK/20176487. In both cases we propose to conduct the noise surveys
between 1530 — 1900 hours and again between 2300 — 0100 hours. Where any significant late night
entertainment or commercial noise sources are detected we will extend the night time period accordingly.
In both cases the surveys will be conducted during the week.

With reference to the analysis, we will base this on complying with the design guidance contained within
BS8233:2014 and the Lamax guidance contained within BS8233:1999. Where necessary we will specify
the necessary measures to ensure compliance with the design targets.

As discussed | would be most grateful if you could confirm whether or not these proposals are acceptable
to you.

Regards,
Rob Smith

Druk Limited, 87 St Albans Road, Halifax, HX3 OND
Tel: 01422 330 621/07917 727 901
rsmith@druklimited.co.uk

www.druklimited.co.uk

Registered in England: 06380955

From: Alexandra Garry [mailto:Alexandra.Garry@kirklees.gov.uk]
Sent: 13 June 2017 10:25

To: 'Robert Smith'

Subject: RE: Planning noise assessments

Thank you for your email Robert. To confirm | am happy with your proposals for both sites.
Regards

Alex

Alexandra Garry

Senior Environmental Health Officer

Pollution & Noise Control Team

T: 01484 221000 (Automated Switchboard ask for Alexandra Garry)
Lync: 70832
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Appendix 2: Existing noise climate, measured levels

Lower Gate, Paddock
Existing noise climate survey
Distance corrected noise levels

25M - 26" June 2017

Octave Band Centre Frequency, Hz. dB(A) "315 " 63 125 " 250 | 500 1k 2k 4k 8k 16k
2300

L Aeq 571 605 643 663 584 518 514 477 405 364 38.0
L max 775 813 846 829 778 754 732 647 600 557 629
Lo 530 621 591 541 501 471 491 46.1 401 361 36.1
Lo 394 391 421 371 321 331 331 311 311 321 351
2315

L aeq 594 606 649 588 556 537 565 515 451 393 3838
L max 775 808 886 784 773 730 735 684 647 602 620
Lo 609 631 621 571 571 541 581 541 441 371 36.1
Lgo 383 381 391 351 321 311 311 301 301 321 351
2330

L aeq 578 598 731 63.6 530 507 542 499 427 394 36.3
L max 773 807 846 886 772 710 710 669 624 614 458
L 1o 59.7 611 611 571 541 521 571 531 431 361 36.1
Lgo 383 381 401 351 321 311 311 301 301 321 351
2345

L Aeq 554 553 551 49.0 487 483 53.0 485 389 343 36.0
L max 717 768 723 66.1 658 635 69.7 641 550 470 383
L 1o 588 57.1 581 521 531 521 656.1 521 421 351 351
L oo 380 381 391 351 311 301 3021 301 301 321 351
0000

L Aeq 513 603 557 459 454 446 487 440 361 339 36.0
L max 712 823 750 671 640 650 693 624 545 497 375
Lo 50.1 63.1 59.1 481 451 441 471 421 371 341 351
Lo 373 361 361 341 301 291 281 281 301 321 351
0015

L aeq 55,7 529 557 489 495 489 535 480 39.2 343 36.0
L max 736 726 731 673 692 689 714 642 56.0 489 396
Lo 573 551 571 511 511 501 551 501 401 341 351
Lgo 378 371 381 341 311 301 301 291 301 321 351
0030

L Aeq 547 58.1 569 53.6 488 498 520 463 398 357 36.2
L max 749 804 778 765 709 715 719 647 606 56.1 493
L 1o 526 59.1 541 501 471 471 501 441 381 341 351
Lgo 383 361 371 341 311 311 311 301 301 321 351
0045

L Aeq 56.9 56.1 584 539 506 501 546 493 408 354 36.0
L max 748 76.0 768 759 699 682 731 648 565 509 408
L 1o 60.3 571 611 551 541 531 581 531 431 36.1 351
L g0 38.1 361 361 331 311 311 311 291 301 321 351
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Lower Gate, Paddock
Existing noise climate survey
Distance corrected noise levels

3" July 2017

Octave Band Centre Frequency, Hz. dB(A) "315 " 63 125 " 250 | 500 1k 2k 4k 8k 16k
1530

L aeq 599 68.7 704 612 559 535 56.6 527 465 40.7 36.8
L max 743 874 859 776 727 663 686 681 629 633 532
L 1o 62.0 731 721 641 571 561 591 541 471 421 36.1
L go 499 541 56.1 481 461 441 46.1 431 381 341 351
"1545

L peq 60.2 701 714 631 566 545 56.6 527 46.7 438 365
L max 712 871 879 782 675 651 638 625 593 641 413
L 1o 626 721 741 651 591 56.1 591 551 491 431 371
L g0 527 56.1 60.1 531 501 471 491 451 401 351 351
1600

L peq 600 674 70.7 643 559 538 56.7 521 451 40.7 365
L max 755 880 912 857 722 706 691 653 608 631 508
L 10 622 701 721 641 571 56.1 591 551 471 411 36.1
L go 486 53.1 551 481 441 431 451 411 361 331 351
1615

L peq 599 67.1 686 603 550 536 57.1 524 449 390 365
L max 73.7 864 871 781 742 693 678 650 620 606 453
Lo 62.7 701 711 621 571 56.1 601 551 471 401 36.1
L g0 49.0 521 541 471 441 431 46.1 411 361 331 351
1630

L peg 59.7 68.1 68.1 617 556 534 56.7 521 446 396 36.6
L max 742 873 858 805 724 677 682 67.7 623 595 525
L 1o 62.7 701 711 631 571 56.1 601 551 471 401 36.1
L g0 49.1 531 551 481 441 431 46.1 411 361 331 351
1645

L peg 60.2 678 70.2 631 556 536 572 526 452 394 36.6
L max 764 858 912 869 731 681 681 685 658 644 547
L 10 62.8 701 721 641 581 561 601 551 48.1 411 36.1
L g0 514 551 56.1 50.1 481 461 481 441 371 331 351
1700

L aeq 593 649 669 579 550 529 56.6 518 433 37.7 36.9
L max 722 887 840 778 727 665 669 617 613 617 579
L 10 617 671 701 611 57.1 551 591 541 46.1 381 36.1
L g0 49.0 521 541 471 451 431 461 411 351 331 351
1715

L aeq 589 64.1 680 590 541 524 56.2 512 430 392 36.3
L max 742 833 886 795 680 687 687 618 673 643 494
Lo 61.7 66.1 701 60.1 571 551 591 541 451 381 36.1
L go 465 50.1 521 451 421 411 431 391 331 321 351
1730

L peq 600 638 675 616 558 539 573 524 432 372 363
L max 765 851 847 858 771 745 696 645 595 557 507
L 1o 626 66.1 701 611 581 56.1 601 551 451 381 36.1
L g0 50.1 511 541 481 451 441 471 431 341 331 351
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1745

L aeq 60.1 63.7 67.6 604 557 535 572 527 443 421 373
L max 80.2 832 873 793 742 704 720 772 646 662 610
L 10 626 651 701 611 571 561 601 551 46.1 391 36.1
L g0 49.8 511 541 47.1 451 441 471 421 341 331 351
"1800

L acq 600 656 681 611 551 531 573 525 433 411 364
L max 741 861 885 802 748 650 693 642 595 649 580
L 10 626 671 701 621 571 561 601 551 46.1 391 36.1
L g0 480 521 541 46.1 431 421 451 401 341 321 351
"1815

L acq 50.3 629 655 577 541 524 568 519 422 366 36.7
L max 762 887 870 778 760 706 694 713 586 542 621
L 10 625 641 671 591 571 561 601 551 451 371 36.1
L g0 459 471 501 431 411 391 431 381 321 321 351
1830

L aeq 589 63.1 649 569 532 518 564 517 419 364 36.1
L max 713 852 820 773 683 622 673 644 568 574 468
L 10 625 641 681 591 561 56.1 601 551 451 371 36.1
L g0 445 471 491 431 401 381 411 371 311 321 351
"1845

L aeq 599 604 675 641 574 530 569 519 434 407 36.8
L max 769 780 87.7 873 791 698 687 652 645 656 585
L 10 626 631 681 601 581 561 601 551 451 381 36.1
L g0 449 481 491 431 411 391 421 361 301 321 351
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Appendix 3. House types and layout of the proposed development

House type A, 4 bedroom house

House type C, 4 bedroom house
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House type D, 2 bedroom apartments

I — I

il o

V'

ﬁiﬂ{[

Flrst floar secand lloor

= =] HIE ﬁﬁ =]
B H BT AT 8

|:”|:| 2 Bed - Type D

23 of 43



DRUK/ACC/RS/JWBLLH/2576.1 22" June 2017

Appendix 4: Ventilator specification

Greenwood EAR42W ventilator

EGIECL]
UK B
Emign

EAR42W

Acoustic window ventilator

Physical specification Features and benefits
Al messurements b mlimetes O of the bast parforming soouss: Wanual overrida control option for
windiow venSlators avelable in the UK. occupants fo ensure a comforiable
ermvironment at all tmas.

Prowsdies an outstanding Dnew;
42dB(A]) for eneas with high extermal Upward air deflection to eliminate
noise transmiszion, those likely in replacement air causing draughis.
PPGE24 categonies B, C and O

Menufactured from ABS — avalabls
Humnidiy control to regulste supply in white as stendand.
of fresh air effectvely throughout the
day in response to changing May require add on secton
indoor humidity levels. in some instellations.

Models and control options

Product Equivalent  Siot Slot Size (mm) Control  Colour
wode  area () height (mm)  Length Central Length

EARSTW 2018 1T — emm— Dotiom Wi

Soottish Buildimg Regalations: Frea Area Performance (sea 11 fior full details).
EARADW = 3005mm?. Ll )

Performance
Maodel Acoustic periormancs Equivalent sres mm?
EAR4Z ATdEA) 4B 30dB. 20129
&0 Key
EAR" 5-35m ¥h
- el

E&RT 1T7-35m *h

&

E&RT 11-36m ¥h

i [
g
~
E

. A Dinyewr = A2dH{A)
f] Dingepw (T} = 4208
433 18 j/ Dy (Ctr) = 428
|:E!:. F F !3; |“ 10 ys Dinewr: fivmrage
7 'l'ng'rhdpﬂ'lnm:ﬁ;
BCI'\CE!FI'DQ.IDﬂq"
Acoustic spacer €1 Pink moisz
0 {Ctrt Foad nioise
0 {0 30 30 4 50 B0 TO B0 D0 400
223 =8 Relative humidity in % Closed Position:
s——— s pp—
’ Ordering information
Internal To Order: EARADW
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Appendix 5. Break-in Noise Calculations

Residential development, Lower Gate, Huddersfield
Break-in Noise Calculations

L peq ASsessment, daytime

House type A

Kitchen/dining room - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L peq 60 70 71 63 57 54 57 53 a7 44 36
B Exposed fagade, m* 20.6 131 131 131 131 131 131 131 131 131 131
C Volume of receiving room, m* 49.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -121 -121 -121 -12.1 -12.1 -121 -121 -121 121 -12.1
F Composite SRI 254 304 354 340 393 491 522 494 544 590
G A+B+E-F 21 458 421 288 237 163 8.6 15 1.7 96 214
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 24 488 451 318 26.7 193 116 45 1.3 -6.6 -18.4
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne +10*0g(10) - B 402 269 144 123 104 -05 -95 -154
N Internal room noise level, vent open 25 46.3 33.0 269 20.1 140 57 1.7 -6.0

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

House type A
Kitchen/dining room - front elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k*  8k* 16k*
A Measured L ¢q 60 70 71 63 57 54 57 53 47 44 36
B Exposed facade, m? 55 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4
c Volume of receiving room, m® 49.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -121 -121 -121 121 -12.1 -121 -121 -121 121 -12.1
F Composite SRI 169 219 269 231 281 381 411 381 431 481
G A+B+E-F 25 [485 448 315 289 218 139 7.0 3.9 -40 -16.2
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 28 515 478 345 319 248 169 100 6.9 -1.0 -13.2
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L peq - D ne + 10*0g(10) - B 46.0 327 202 181 16.2 53 3.7 96
N Internal room noise level, vent open 29 500 36.7 322 256 195 112 73 -0.4

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

House type A

Kitchen/dining room - rear elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 55 65 66 58 51 49 51 47 41 38 31
B Exposed fagade, m? 10 100 100 100 100 100 100 100 100 100 10.0
C Volume of receiving room, m* 49.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -12.1 -121 -121 -121 -121 -121 -121 -12.1 -12.1 -12.1
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 8 345 308 175 7.0 -31 90 -169 -229 -30.8 -38.1
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 11 375 338 205 100 -01 -60 -139 -199 -278 -351

Glazing: -

Ventilator type: -

Combined noise level, dB(A) | 31 I
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House type A

Living room - rear elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 50 60 61 53 47 44 47 43 37 34 26
B Exposed fagade, m* 10 100 100 100 100 100 100 100 100 100 10.0
Cc Volume of receiving room, m* 42.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.4 -11.4 -114 -114 -114 -114 -114 -114 -114 -114
F Composite SRI 173 223 273 234 285 384 414 385 435 484
G A+B+E-F 18 | 414 377 244 218 146 6.8 -0.2 -32 -111 -233
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 21 444 407 274 248 176 938 2.8 -0.2 -81 -20.3
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne +10*l0g(10) - B 334 201 7.6 5.5 3.6 -7.3 -16.3 -22.2
N Internal room noise level, vent open 21 415 28.2 248 179 107 3.2 -0.1 -7.9

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

House type A
Living room - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L eq 60 70 71 63 57 54 57 53 47 44 36
B Exposed facade, m* 10 10.0 10.0 10.0 100 100 100 100 10.0 10.0 10.0
c Volume of receiving room, m* 42.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -114 -114 -114 -114 -114 -114 -114 -114 -114 -114
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 14 | 407 370 237 132 31 -2.8 -10.7 -16.7 -246 -31.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 17 43.7 400 26.7 162 6.1 0.2 -7.7 -13.7 -21.6 -28.9
Glazing: -

Ventilator type: -

House type A

Living room - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m* 10 100 100 100 100 10.0 100 100 100 100 10.0
C Volume of receiving room, m® 42.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.4 -11.4 -114 -114 -114 -114 -114 -114 -114 -114
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 14 40.7 370 237 132 31 -28 -10.7 -16.7 -24.6 -31.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 17 43.7 40.0 26.7 16.2 6.1 0.2 -7.7 -13.7 -21.6 -289

Glazing: -

Ventilator type: -

|C0mbined noise level, dB(A) | 24 |

26 of 43



DRUK/ACC/RS/JWBLLH/2576.1 22" June 2017

House type A
Bedroom 1 - rear elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 50 60 61 53 47 44 47 43 37 34 26
B Exposed fagade, m* 10 100 100 100 10.0 100 100 100 100 100 10.0
C Volume of receiving room, m* 384
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.0 -1120 -1120 -110 -110 -110 -11.0 -11.0 -11.0 -11.0
F Composite SRI 216 266 316 284 335 434 464 435 485 534
G A+B+E-F 14 375 338 205 172 100 22 -47 -7.8 -157 -27.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 17 405 36.8 235 202 130 52 -1.7  -48 -12.7 -249
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne + 10*l0g(10) - B 334 201 7.6 5.5 3.6 -7.3 -16.3 -22.2
N Internal room noise level, vent open 18 384 251 205 137 75 -0.7 -45 -12.2

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

House type A
Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A) [ 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L ¢q 60 70 71 63 57 54 57 53 47 44 36
B Exposed facade, m? 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
c Volume of receiving room, m® 38.4
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -110 -1120 -110 -110 -110 -110 -11.0 -110 -11.0 -11.0
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 13 | 404 36.7 234 129 28 -31 -11.0 -17.0 -249 -32.2
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 16 434 39.7 264 159 538 -0.1  -80 -14.0 -21.9 -29.2
Glazing: -

Ventilator type: -

House type A

Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m? 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
C Volume of receiving room, m* 384
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.0 -1120 -1120 -110 -110 -11.0 -11.0 -11.0 -11.0 -11.0
F Composite SRI 280 33.0 38.0 420 500 580 620 620 67.0 67.0
G A+B+E-F 13 | 404 36.7 234 129 238 -3.1 -11.0 -17.0 -249 -32.2
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 16 434 39.7 264 159 538 -0.1  -80 -14.0 -21.9 -29.2

Glazing: -

Ventilator type: -

[combined noise level, dB(A) [ 22 ]

House type A

Bedroom 2 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L peq 60 70 71 63 57 54 57 53 a7 44 36
B Exposed fagade, m? 11 104 104 104 104 104 104 104 104 104 104
C Volume of receiving room, m* 27.6
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 95 95 95 H5 95 95 95 95 95 95
F Composite SRI 280 33.0 38.0 420 500 580 620 620 67.0 670
G A+B+E-F 16 | 429 392 259 154 53 -06 -85 -145 -22.4 -29.7
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 19 459 422 289 184 83 2.4 55 -115 -194 -26.7

Glazing: -

Ventilator type: -
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House type A

Bedroom 2 - front elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m? 10 100 100 100 10.0 100 100 10.0 100 100 10.0
C Volume of receiving room, m* 27.6
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 95 95 95 95 95 95 95 95 95 95
F Composite SRI 216 266 316 284 335 434 464 435 485 534
G A+B+E-F 25 489 452 319 287 215 136 6.7 3.6 -43 -16.4
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 28 519 482 349 317 245 166 9.7 6.6 -1.3 -134
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L peq - D ne +10*0g(10) - B 434 301 176 155 136 2.7 -6.3 -12.2
N Internal room noise level, vent open 29 495 36.2 318 250 184 105 6.9 -0.9

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 29 |

House type A

Bedroom 3 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L ¢q 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m? 10 100 100 100 10.0 100 100 10.0 100 100 100
C Volume of receiving room, m* 20.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 82 -82 82 82 -82
F Composite SRI 280 33.0 38.0 420 500 580 620 620 67.0 67.0
G A+B+E-F 17 439 402 269 164 6.3 0.4 -75 -135 -21.4 -28.7
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 20 469 432 299 194 93 3.4 -45 -105 -184 -25.7

Glazing: -

Ventilator type: -

House type A

Bedroom 3 - front elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m? 4.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
C Volume of receiving room, m* 20.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 -82 -82 -82 -82 -82
F Composite SRI 215 265 315 282 333 432 46.3 433 483 532
G A+B+E-F 23 473 436 303 27.0 198 120 5.0 2.0 -5.9 -18.1
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 26 50.3 46.6 333 300 228 150 8.0 5.0 -29 -15.1
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne + 10*l0g(10) - B 46.6 333 208 187 16.8 5.9 3.1 9.0
N Internal room noise level, vent open 28 496 363 305 242 190 101 5.6 -2.0

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) I 28 |

House type A

Bedroom 4 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m* 10 100 100 100 100 100 100 100 100 100 10.0
Cc Volume of receiving room, m* 20.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 82 -82 82 -82 -82
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 17 439 402 269 164 6.3 0.4 -75 -135 -21.4 -28.7
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 20 469 432 299 194 93 3.4 -45 -105 -184 -25.7

Glazing: -

Ventilator type: -
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House type A

Bedroom 4 - rear elvation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 50 60 61 53 47 44 47 43 37 34 26
B Exposed fagade, m* 4.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
C Volume of receiving room, m* 20.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 82 82 -82 -82 -82
F Composite SRI 215 265 315 282 333 432 46.3 433 483 532
G A+B+E-F 14 373 336 203 170 98 2.0 -49 -80 -159 -28.1
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 17 40.3 36.6 233 200 128 5.0 -1.9 50 -129 -25.1
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne +10*0g(10) - B 366 233 108 8.7 6.8 -41 -13.1 -19.0
N Internal room noise level, vent open 18 396 26.3 205 142 9.0 0.1 4.4  -11.9

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) 22

L aeq Assessment, night time

House type A

Bedroom 1 - rear elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 49 51 55 49 46 44 46 41 35 29 29
B Exposed fagade, m? 10 100 100 100 10.0 100 100 10.0 100 100 10.0
C Volume of receiving room, m* 384
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.0 -1120 -1120 -110 -110 -11.0 -11.0 -11.0 -11.0 -11.0
F Composite SRI 216 266 316 284 335 434 464 435 485 534
G A+B+E-F 12 280 273 16.2 162 9.2 2.1 5.9 94 -20.2 -25.6
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 15 31.0 303 19.2 192 122 51 29 64 -172 -226
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne +10*l0g(10) - B 269 158 6.6 4.7 3.5 -85 -179 -26.7
N Internal room noise level, vent open 15 319 20.8 195 129 7.4 -1.9 -6.1 -16.7

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

House type A

Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L ¢q 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m? 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
c Volume of receiving room, m* 38.4
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 X V) -110 -110 -110 -110 -110 -11.0 -11.0 -11.0 -11.0 -11.0
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 9 309 302 191 119 20 -3.2 -122 -18.6 -29.4 -29.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 12 339 332 221 149 5.0 -02  -92 -156 -264 -26.9

Glazing: -

Ventilator type:
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House type A

Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m? 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
C Volume of receiving room, m* 384
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.0 -1120 -1120 -110 -110 -110 -11.0 -11.0 -11.0 -11.0
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 9 309 30.2 191 119 20 -3.2 -122 -18.6 -29.4 -29.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 12 339 332 221 149 5.0 -0.2 -92 -156 -264 -26.9

Glazing: -

Ventilator type: -

|Combined noise level, dB(A) | 18 I

House type A

Bedroom 2 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L eq 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m? 11 104 104 104 104 104 104 104 104 104 104
C Volume of receiving room, m* 27.6
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 95 95 95 H5 95 95 95 95 95 95
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 12 334 327 216 144 45 -0.7 -9.7 -16.1 -269 -274
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 15 364 357 246 174 75 2.3 -6.7 -13.1 -239 -244

Glazing: -

Ventilator type: -

House type A

Bedroom 2 - front elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L a¢q 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m* 10 100 100 100 100 10.0 100 100 100 10.0 10.0
C Volume of receiving room, m* 27.6
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 95 95 95 95 95 95 95 95 95 95
F Composite SRI 216 266 316 284 335 434 464 435 485 534
G A+B+E-F 23 394 387 276 277 207 135 55 2.0 -8.8 -14.1
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 26 424 417 306 30.7 237 165 85 5.0 58 -11.1
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne + 10*l0g(10) - B 369 258 166 147 135 15 -7.9 -16.7
N Internal room noise level, vent open 27 430 319 308 242 183 9.3 53 -5.4

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|C0mbined noise level, dB(A) I 27 |

House type A

Bedroom 3 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m* 10 100 100 100 100 100 100 100 100 100 10.0
C Volume of receiving room, m* 20.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 82 82 -82 -82 -82
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 13 344 337 226 154 55 0.3 -8.7 -151 -259 -26.4
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 16 374 36.7 256 184 85 3.3 -5.7 -12.1 -229 -234

Glazing: -

Ventilator type: -
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House type A

Bedroom 3 - front elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L aeq 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m* 4.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
C Volume of receiving room, m* 20.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 82 -82 82 -82 -82
F Composite SRI 215 265 315 282 333 432 463 433 483 532
G A+B+E-F 21 378 371 260 260 190 119 338 04 -104 -158
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 24 408 401 29.0 29.0 220 149 6.8 3.4 -74 -12.8
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne +10*l0g(10) - B 40.1 290 198 179 16.7 4.7 -4.7 -135
N Internal room noise level, vent open 26 43.1 320 295 234 189 8.9 4.0 -6.5

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) I 26 |

House type A

Bedroom 4 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L peq 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m? 10 100 100 100 10.0 100 100 10.0 100 100 10.0
Cc Volume of receiving room, m* 20.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 82 82 82 82 82 82 -82 82 -82 82
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 13 344 337 226 154 55 0.3 -8.7 -151 -259 -26.4
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 16 374 367 256 184 85 3.3 -5.7 -12.1 -229 -234

Glazing: -

Ventilator type: -

House type A
Bedroom 4 - rear elvation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k*  8k* 16k*
A Measured L ¢q 49 51 55 49 46 44 46 41 35 29 29
B Exposed facade, m? 4.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
c Volume of receiving room, m® 20.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 82 82 82 82 82 82
F Composite SRI 215 265 315 282 333 432 463 433 483 532
G A+B+E-F 11 278 271 160 160 9.0 1.9 6.1 -9.6 -204 -258
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 14 308 30.1 19.0 190 120 49 -31 -6.6 -174 -22.8
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L peq - D ne + 10*l0g(10) - B 30.1 190 938 7.9 6.7 -5.3 -147 -235
N Internal room noise level, vent open 16 33.1 220 195 134 89 -11 6.0 -16.4

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 19 I
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L amax Assessment, night time

House type A
Bedroom 1 - rear elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L amax 68 71 75 73 68 65 63 55 50 46 53
B Exposed fagade, m? 10 100 100 100 100 100 100 100 10.0 10.0 10.0
C Volume of receiving room, m* 384
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.0 -110 -1120 -110 -11.0 -110 -11.0 -11.0 -11.0 -11.0
F Composite SRI 216 266 316 284 335 434 464 435 485 534
G A+B+E-F 33 |487 470 403 384 309 188 7.3 55 -3.8 -15
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 36 51.7 500 433 414 339 218 103 85 -0.8 1.5
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne + 10*0g(10) - B 46.6 39.9 288 264 202 47 -3.0 -10.3
N Internal room noise level, vent open 37 516 449 417 346 241 113 8.8 -0.3

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

House type A

Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L amax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m* 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
C Volume of receiving room, m* 384
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -110 -110 -110 -110 -11.0 -110 -110 -11.0 -11.0 -11.0
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 31 51.6 499 432 341 237 135 10 -3.7 -130 -58
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 34 546 529 46.2 371 26.7 165 4.0 -0.7 -10.0 -2.8

Glazing: -

Ventilator type: -

House type A
Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L pmax 78 81 85 83 78 75 73 65 60 56 63
B Exposed facade, m? 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
c Volume of receiving room, m® 38.4
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.0 -110 -1120 -110 -110 -110 -11.0 -11.0 -11.0 -11.0
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 31 51.6 499 432 341 237 135 10 -3.7 -13.0 -58
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 34 546 529 46.2 371 26.7 165 40 -0.7 -10.0 -2.8

Glazing: -

Ventilator type: -

|Combined noise level, dB(A) | 40 I

House type A

Bedroom 2 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L amax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m? 11 104 104 104 104 104 104 104 104 104 104
C Volume of receiving room, m® 27.6
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 95 95 95 95 95 95 95 95 95 95
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 34 541 524 457 36.6 262 160 35 -1.2 -105 -33
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 37 571 554 487 396 292 190 65 1.8 -75 -03

Glazing: -

Ventilator type: -
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House type A

Bedroom 2 - front elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L pmax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m? 10 100 100 100 10.0 100 100 10.0 100 100 10.0
C Volume of receiving room, m* 27.6
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 95 95 95 95 95 95 95 95 95 95
F Composite SRI 208 258 308 356 47.1 538 530 601 651 66.7
G A+B+E-F 40 61.0 593 526 426 288 198 121 04 -89 -33
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 43 640 623 556 456 318 228 151 34 59 -03
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L peq - D ne +10*0g(10) - B 56.6 499 388 364 302 147 7.0 -0.3
N Internal room noise level, vent open 44 63.3 56.6 465 377 309 179 85 0.7

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 45 |

House type A

Bedroom 3 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L amax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m? 10 100 100 100 10.0 100 100 10.0 100 100 100
C Volume of receiving room, m* 20.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 82 -82 82 82 -82
F Composite SRI 280 33.0 38.0 420 500 580 620 620 67.0 67.0
G A+B+E-F 34 55.1 534 467 376 272 170 45 -02 95 -23
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 37 58.1 564 49.7 406 302 200 75 2.8 -6.5 0.7

Glazing: -

Ventilator type: -

House type A

Bedroom 3 - front elevation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L pmax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m? 4.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
C Volume of receiving room, m* 20.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 -82 -82 -82 -82 -82
F Composite SRI 206 256 306 355 470 537 529 600 650 66.6
G A+B+E-F 38 593 576 509 410 270 181 104 -14 -107 -51
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 41 623 606 539 440 300 211 134 16 7.7 21
K Number of ventilators 1
L Ventilator D ¢ 28 33 39 39 43 50 53 56
M L peq - D ne + 10*l0g(10) - B 59.8 53.1 420 396 334 179 102 29
N Internal room noise level, vent open 45 63.2 565 46.1 400 336 19.2 107 3.2

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) I 45 |

House type A

Bedroom 4 - gable

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L pmax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m* 10 100 100 100 100 100 100 100 100 100 10.0
Cc Volume of receiving room, m* 20.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -82 82 82 82 -82 82 -82 82 -82 -82
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 35 551 534 467 376 272 170 45 02 95 -23
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 38 58.1 564 49.7 406 302 200 75 2.8 -6.5 0.7

Glazing: -

Ventilator type: -
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House type A

Bedroom 4 - rear elvation

* Octave Band Centre Frequency, Hz dB(A) | 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L pmax 68 71 75 73 68 65 63 55 50 46 53
B Exposed fagade, m? 4.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
C Volume of receiving room, m* 20.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 82 82 82 82 82 82 82 82 -82 82
F Composite SRI 215 265 315 282 333 432 463 433 483 532
G A+B+E-F 33 485 46.8 401 382 307 186 7.1 5.3 40  -1.7
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 36 515 498 431 412 337 216 101 83 -1.0 1.3
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*0g(10) - B 498 431 320 296 234 79 0.2 -7.1
N Internal room noise level, vent open 37 528 46.1 417 351 256 12.1 8.9 0.0

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 40 |
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Residential development, Lower Gate, Huddersfield
Break-in Noise Calculations

L aeq ASsessment, daytime

House type C
Dining/kitchen - gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L peq 60 70 71 63 57 54 57 53 a7 44 36
B Exposed fagade, m? 10 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
C Volume of receiving room, m* 53.5
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -12.4  -12.4 -124 -124 -124 -124 -12.4 -124 -124 -12.4
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 13 [39.7 36.0 227 122 21 -3.8 -11.7 -17.7 -256 -32.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 16 [42.7 39.0 257 152 5.1 -0.8 -8.7 -14.7 -22.6 -29.9
Glazing:

Ventilator type:

House type C
Dining/kitchen - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L aeq 50 60 61 53 47 44 47 43 37 34 26
B Exposed fagade, m? 12.7 110 110 1120 1120 110 110 110 110 110 11.0
C Volume of receiving room, m* 53.5
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -12.4  -12.4 -124 -124 -124 -124 -124 -124 -124 -12.4
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 4 30.7 270 137 32 -6.9 -12.8 -20.7 -26.7 -346 -419
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 7 33.7 300 16.7 6.2 -3.9 9.8 -17.7 -23.7 -31.6 -38.9
Glazing:

Ventilator type:

House type C
Dining/kitchen - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L peq 50 60 61 53 47 44 47 43 37 34 26
B Exposed fagade, m? 12.7 110 110 110 110 110 110 110 110 110 110
Cc Volume of receiving room, m? 535
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -12.4  -124 -124 -124 -124 -124 -124 -124 -124 -12.4
F Composite SRI 182 232 282 245 295 395 425 395 445 495
G A+B+E-F 17 | 405 36.8 235 207 136 57 1.2 42 121 244
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 20 (435 398 265 237 166 8.7 1.8 1.2 91 -214
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*l0g(10) - B 323 190 65 4.4 25 -84 -174 -233
N Internal room noise level, vent open 20 405 272 238 169 97 2.2 1.1 -89

Glazing: 4mm, 16/20mm, 4mm

Ventilator type: Greenwood EAR42W

|Combined noise level, dB(A) | 22 |

House type C

Lounge - gable

* Octave Band Centre Frequency, Hz dB(A)|[ 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L aeq 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m? 10 10.0 10.0 100 10.0 10.0 10.0 10.0 10.0 10.0 10.0
C Volume of receiving room, m* 42.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.4 -11.4 -11.4 -114 -11.4 -114 -11.4 -11.4 -11.4 -11.4
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 14 |40.7 37.0 237 132 31 -28 -10.7 -16.7 -246 -31.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 17 1437 400 26.7 162 6.1 0.2 -7.7 -13.7 -21.6 -289

Glazing:

Ventilator type:
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House type C

Lounge - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L peq 50 60 61 53 47 44 a7 43 37 34 26
B Exposed fagade, m? 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
C Volume of receiving room, m* 42.2
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -11.4 -11.4 -11.4 -114 -11.4 -11.4 -11.4 -11.4 -11.4 -11.4
F Composite SRI 170 220 270 232 282 382 412 382 432 482
G A+B+E-F 18 |[41.0 373 240 213 142 63 -06 -36 -115 -238
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 21 | 440 403 270 243 17.2 9.3 2.4 -0.6 -85 -20.8
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*0g(10) - B 340 207 8.2 6.1 4.2 -6.7 -15.7 -21.6
N Internal room noise level, vent open 21 412 279 245 176 105 2.9 -04  -8.3
Glazing: 4mm, 16/20mm, 4mm
Ventilator type:  Greenwood EAR42W
House type C
Lounge - front elevation
* Octave Band Centre Frequency, Hz dB(A)|[ 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L peq 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m? 8.6 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3
c Volume of receiving room, m* 36.5
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.8 -10.8 -10.8 -10.8 -10.8 -10.8 -10.8 -10.8 -10.8 -10.8
F Composite SRI 204 254 304 269 320 420 450 420 470 519
G A+B+E-F 25 483 446 313 282 211 132 6.3 33 46 -16.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 28 513 476 343 312 241 16.2 9.3 6.3 -1.6 -13.9
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*0g(10) - B 44,0 30.7 182 16.1 142 33 5.7 -11.6
N Internal room noise level, vent open 29 49.2 359 314 247 183 10.3 6.5 -1.2
Glazing: 4mm, 16/20mm, 4mm
Ventilator type:  Greenwood EAR42W
|Combined noise level, dB(A) | 30 |
House type C
Bedroom 1 - front elevation
* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k*  8k* 16k*
A Measured L peq 60 70 71 63 57 54 57 53 a7 44 36
B Exposed fagade, m? 9.6 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8
c Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.5 -105 -105 -105 -105 -105 -105 -105 -10.5 -10.5
F Composite SRI 217 295 309 323 420 500 513 585 615 64.6
G A+B+E-F 21 477 412 315 236 118 59 0.7 -125 -184 -28.8
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 24 50.7 442 345 266 148 8.9 3.7 95 -154 -258
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne *+ 10*l0g(10) - B 436 303 178 157 138 29 -6.1 -12.0
N Internal room noise level, vent open 25 469 359 272 18.2 15.0 6.3 -45 -104
Glazing: 6mm, 16/20mm, 6.8mm

Ventilator type:

Greenwood EAR42W
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House type C
Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k*  8k* 16k*
A Measured L peq 60 70 71 63 57 54 57 53 47 44 36
B Exposed facade, m? 10 100 100 100 10.0 100 100 100 10.0 10.0 10.0
c Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.5 -105 -105 -105 -105 -105 -105 -10.5 -105 -105
F Composite SRI 28.0 330 380 420 500 580 620 620 670 67.0
G A+B+E-F 15 (416 379 246 141 40 -19 -98 -158 -23.7 -31.0
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 18 | 446 409 276 171 7.0 1.1 -6.8 -12.8 -20.7 -28.0
Glazing:

Ventilator type:

House type C
Bedroom 1 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125%* 250* 500* 1k* 2k*  4k* 8k* 1e6k*
A Measured L peq 50 60 61 53 47 44 47 43 37 34 26
B Exposed fagade, m? 8.2 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1
[ Volume of receiving room, m® 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.5 -105 -105 -105 -105 -105 -105 -105 -105 -105
F Composite SRI 202 252 302 26.7 318 418 448 418 468 517
G A+B+E-F 15 | 385 348 215 185 113 35 -34 65 -144 -26.6
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 18 | 415 378 245 215 143 65 -04 -35 -114 -236
K Number of ventilators 1
L Ventilator D 28 33 39 39 43 50 53 56
M L aeq - D ne + 10%l0g(10) - B 342 209 84 6.3 4.4 -65 -155 -214
N Internal room noise level, vent open 19 394 261 217 150 8.6 0.5 -3.2 -11.0

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 27 |

House type C
Bedroom 2 - Gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L peq 60 70 71 63 57 54 57 53 47 44 36
B Exposed facade, m? 6 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
Cc Volume of receiving room, m® 26.9
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 94 94 94 94 94 94 94 94 94 94
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 13 | 404 36.7 234 129 238 -3.1 -11.0 -17.0 -249 -32.2
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 16 | 434 39.7 264 159 58 01  -80 -140 -219 -29.2
Glazing:

Ventilator type:

House type C
Bedroom 2 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k*  8k* 16k*
A Measured L peq 50 60 61 53 47 44 47 43 37 34 26
B Exposed facade, m? 7.9 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
Cc Volume of receiving room, m* 26.9
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 94 94 94 94 94 94 94 94 94 94
F Composite SRI 201 251 301 266 316 416 446 416 466 516
G A+B+E-F 16 | 395 358 225 196 124 45 -24 54 -133 -255
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 19 | 425 388 255 226 154 75 0.6 -24 -103 -225
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne +10*0g(10) - B 344 211 86 6.5 4.6 -6.3 -153 -21.2
N Internal room noise level, vent open 20 40.2 26.9 227 159 9.3 1.4 -2.2  -10.0

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 21 I
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House type C
Bedroom 3 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L aeq 50 60 61 53 a7 44 a7 43 37 34 26
B Exposed fagade, m? 7.2 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6
C Volume of receiving room, m* 16.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 72 72 72 72 12 72 72 712 12 12
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 6 334 297 164 59 -42 -101 -18.0 -24.0 -31.9 -39.2
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 9 364 327 194 8.9 -1.2 -7.1  -15.0 -21.0 -28.9 -36.2
Glazing:

Ventilator type:

House type B
Study - front elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L amax 60 70 71 63 57 54 57 53 47 44 36
B Exposed fagade, m? 5.8 76 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6 7.6
Cc Volume of receiving room, m? 16.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 72 72 72 72 72 72 72 712 1.2 -1.2
F Composite SRI 19.7 247 29.7 261 312 412 442 412 462 511
G A+B+E-F 27 |508 471 338 309 237 159 89 5.9 20 -14.2
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 30 [538 501 368 339 267 189 119 89 1.0 -11.2
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*l0g(10) - B 457 324 199 178 159 50 -4.0 -99
N Internal room noise level, vent open 31 515 382 340 273 207 128 9.1 1.4

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:
|Combinednoiselevel,dB(A) | 31 |

House type C
Bedroom 4/study - rear elevation

* Octave Band Centre Frequency, Hz dB(A)|[ 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L peq 50 60 61 53 47 44 47 43 37 34 26
B Exposed fagade, m? 7.2 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6
C Volume of receiving room, m* 18
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 77 7Y 77 77 77 77 77 77 177 17
F Composite SRI 228 278 328 299 350 449 480 450 500 549
G A+B+E-F 14 |382 345 212 176 104 25 44 75 -154 -275
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 17 | 412 375 242 206 134 55 14  -45 -124 -245
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*0g(10) - B 348 215 9.0 6.9 5.0 -59 -149 -20.8
N Internal room noise level, vent open 18 394 261 209 143 8.3 01 41 -11.8

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

House type B
Bedroom 4 - gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k*  8k* 16k*
A Measured L peq 60 70 71 63 57 54 57 53 a7 44 36
B Exposed fagade, m? 6 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
C Volume of receiving room, m* 18
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 77 77 77 77 77 77 77 77 1T 17
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 15 |422 385 252 147 46 -1.3 92 -152 -231 -304
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 18 [ 452 415 282 17.7 7.6 1.7 -6.2 -12.2 -20.1 -27.4
Glazing:

Ventilator type:
|Combinednoise|evel,dB(A) | 21 |
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L aeq Assessment, night time

House type C
Bedroom 1 - front elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L peq 59 61 65 59 56 54 56 51 45 39 39
B Exposed facade, m? 9.6 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8
C Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.5 -105 -105 -105 -105 -105 -105 -105 -105 -105
F Composite SRI 217 295 309 323 420 500 513 585 615 64.6
G A+B+E-F 18 | 382 347 272 226 110 58 -05 -141 -229 -265
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 21 | 412 377 302 256 140 88 25 -11.1 -19.9 -235
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne +10*0g(10) - B 371 26.0 16.8 149 137 1.7 -7.7 -16.5
N Internal room noise level, vent open 23 404 316 262 174 149 51 -6.1 -14.9

Glazing: 6mm, 16/20mm, 6.8mm

Ventilator type:  Greenwood EAR42W

House type C
Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A)[ 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L peq 59 61 65 59 56 54 56 51 45 39 39
B Exposed facade, m? 10 100 100 100 100 100 100 10.0 10.0 100 10.0
C Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.5 -105 -105 -105 -105 -105 -105 -105 -105 -105
F Composite SRI 28.0 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 10 | 321 314 203 131 3.2 20 -11.0 -17.4 -282 -28.7
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 13 1351 344 233 161 6.2 1.0 -8.0 -144 -252 -25.7
Glazing:

Ventilator type:

House type C
Bedroom 1 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)[ 31.5* 63* 125¢* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L eq 49 51 55 49 46 44 46 41 35 29 29
B Exposed fagade, m? 8.2 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1
C Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.5 -105 -105 -105 -105 -105 -105 -105 -105 -105
F Composite SRI 212 262 312 279 329 429 459 430 48.0 529
G A+B+E-F 12 | 281 274 163 164 94 2.2 -58 -92 -200 -254
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 15 31.1 304 193 194 124 52 -2.8 -6.2 -17.0 -224
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*0g(10) - B 277 166 74 5.5 4.3 -7.7  -171 -259
N Internal room noise level, vent open 16 323 212 196 13.2 7.8 -1.6 -59 -16.5

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 24 |

House type C
Bedroom 2 - Gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L peq 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m? 6 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
C Volume of receiving room, m* 26.9
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 94 94 94 94 94 94 94 94 94 94
F Composite SRI 280 330 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 9 309 302 191 119 20 -3.2 -122 -186 -294 -299
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 12 339 332 221 149 5.0 -0.2 -9.2 -156 -26.4 -26.9
Glazing:

Ventilator type:
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House type C
Bedroom 2 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L aeq 49 51 55 49 46 44 46 41 35 29 29
B Exposed fagade, m? 7.9 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
C Volume of receiving room, m? 26.9
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 94 94 94 -94 -94 94 94 94 94 -94
F Composite SRI 201 251 301 266 316 416 446 416 466 516
G A+B+E-F 14 |30.0 293 182 186 116 4.4 -36 -70 -17.8 -23.2
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 17 1330 323 212 216 146 74 -06 -40 -148 -20.2
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L peq - D ne *+ 10*l0g(10) - B 279 168 7.6 5.7 4.5 -75 -16.9 -25.7
N Internal room noise level, vent open 18 337 226 217 151 9.2 0.2 -3.8 -14.5

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|C0mbined noise level, dB(A) | 18 |

House type C
Bedroom 3 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L peq 49 51 55 49 46 44 46 41 35 29 29
B Exposed fagade, m? 7.2 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6
C Volume of receiving room, m* 16.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 72 72 72 72 72 712 712 12 12 12
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 2 239 232 121 49 -5.0 -10.2 -19.2 -256 -36.4 -36.9
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 5 269 26.2 151 7.9 -20 -7.2 -16.2 -22.6 -334 -33.9
Glazing:

Ventilator type:

House type B
Bedroom 3 - gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L amax 59 61 65 59 56 54 56 51 45 39 39
B Exposed fagade, m? 5.8 76 76 76 76 76 76 76 76 76 7.6
Cc Volume of receiving room, m* 16.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 72 72 72 72 72 72 72 72 12 -12
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 11 | 33.0 323 212 140 41 -1.1 -101 -165 -27.3 -27.8
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 14 136.0 353 242 170 7.1 1.9 -7.1  -135 -243 -24.8
Glazing:

Ventilator type:
|Combinednoiselevel,dB(A) | 15 |

House type C
Bedroom 4/study - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L peq 49 51 55 49 46 44 46 41 35 29 29
B Exposed fagade, m? 7.2 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6
C Volume of receiving room, m* 18
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 77 77 77 77 77 77 77 77 17 17
F Composite SRI 228 278 328 299 350 449 48.0 450 50.0 54.9
G A+B+E-F 12 | 287 280 169 166 9.6 2.4 56 -91 -199 -252
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 15 317 310 199 196 126 5.4 -2.6 -6.1 -169 -22.2
K Number of ventilators 1
L Ventilator D e 28 33 39 39 43 50 53 56
M L aeq - D ne *+ 10*l0g(10) - B 283 172 8.0 6.1 4.9 7.1 -165 -253
N Internal room noise level, vent open 16 329 218 199 135 8.2 -1.3 -5.7 -16.3
Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W
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L amax ASSessment, night time

House type C
Bedroom 1 - front elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L amax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m? 9.6 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8
C Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -105 -105 -105 -105 -105 -105 -105 -105 -105 -105
F Composite SRI 217 295 309 323 420 500 513 585 615 64.6
G A+B+E-F 40 589 544 513 448 327 225 127 0.8 -6.5 -2.4
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 43 619 574 543 478 357 255 157 3.8 -3.5 0.6
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L aeq - D ne + 10*0g(10) - B 56.8 50.1 39.0 366 304 149 7.2 -0.1
N Internal room noise level, vent open 44 60.1 557 484 39.1 316 183 8.8 1.5

Glazing: 6mm, 16/20mm, 6.8mm

Ventilator type:  Greenwood EAR42W

House type C
Bedroom 1 - gable

* Octave Band Centre Frequency, Hz dB(A)[ 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L amax 78 81 85 83 78 75 73 65 60 56 63
B Exposed facade, m? 10 10.0 100 100 100 100 100 10.0 10.0 100 10.0
C Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -10.5 -105 -105 -105 -105 -105 -105 -105 -10.5 -105
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 32 [528 511 444 353 249 147 22 25 -11.8 -4.6
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 35 | 558 541 474 383 279 177 52 0.5 -88 -1.6
Glazing:

Ventilator type:

House type C
Bedroom 1 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L amax 68 71 75 73 68 65 63 55 50 46 53
B Exposed fagade, m? 8.2 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1
C Volume of receiving room, m* 34.3
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) -105 -105 -105 -105 -105 -105 -105 -105 -10.5 -105
F Composite SRI 212 262 312 279 329 429 459 430 48.0 529
G A+B+E-F 33 [48.8 471 404 386 311 189 74 5.7 36  -13
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 36 |51.8 501 434 416 341 219 104 87 -0.6 1.7
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L peq - D ne *+ 10*l0g(10) - B 474 407 296 272 210 55 22 95
N Internal room noise level, vent open 37 520 453 418 349 245 116 9.0 -0.1

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|Combined noise level, dB(A) | 45 |

House type C
Bedroom 2 - Gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L amax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m? 6 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8 7.8
C Volume of receiving room, m* 26.9
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 94 94 94 94 94 94 94 94 94 94
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 670
G A+B+E-F 31 [51.6 499 432 341 237 135 1.0 -3.7 -13.0 -58
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 34 | 546 529 46.2 371 26.7 165 4.0 -0.7 -100 -2.8
Glazing:

Ventilator type:
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House type C
Bedroom 2 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k* 16k*
A Measured L amax 68 71 75 73 68 65 63 55 50 46 53
B Exposed fagade, m? 7.9 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0 9.0
C Volume of receiving room, m? 26.9
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 94 94 94 -94 -94 94 94 94 94 -94
F Composite SRI 201 251 301 266 316 416 446 416 466 516
G A+B+E-F 35 [50.7 490 423 408 333 211 96 7.9 14 09
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 38 |53.7 520 453 438 363 241 126 109 16 3.9
K Number of ventilators 1
L Ventilator D , ¢ 28 33 39 39 43 50 53 56
M L peq - D ne *+ 10*l0g(10) - B 476 409 298 274 212 57 20 93
N Internal room noise level, vent open 39 534 46.7 439 368 259 134 111 1.9

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W

|C0mbined noise level, dB(A) | 40 |

House type C
Bedroom 3 - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L amax 68 71 75 73 68 65 63 55 50 46 53
B Exposed fagade, m? 7.2 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6
C Volume of receiving room, m* 16.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 72 72 72 72 72 712 712 12 12 12
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 24 | 446 429 362 271 167 65 -6.0 -10.7 -20.0 -12.8
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 27 1476 459 39.2 30.1 19.7 95 -3.0 -7.7 -17.0 -9.8
Glazing:

Ventilator type:

House type C
Bedroom 3 - gable

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k*  4k* 8k*  16k*
A Measured L amax 78 81 85 83 78 75 73 65 60 56 63
B Exposed fagade, m? 5.8 76 76 76 76 76 76 76 76 76 7.6
Cc Volume of receiving room, m* 16.1
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 72 72 72 72 72 72 72 72 12 -12
F Composite SRI 280 33.0 380 420 500 580 620 620 67.0 67.0
G A+B+E-F 33 [53.7 520 453 362 258 156 3.1 -16 -109 -3.7
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 36 |56.7 550 483 392 288 186 6.1 14 -79  -07
Glazing:

Ventilator type:
|Combinednoiselevel,dB(A) | 37 |

House type C
Bedroom 4/study - rear elevation

* Octave Band Centre Frequency, Hz dB(A)| 31.5* 63* 125* 250* 500* 1k* 2k* 4k* 8k*  16k*
A Measured L amax 68 71 75 73 68 65 63 55 50 46 53
B Exposed fagade, m? 7.2 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6
C Volume of receiving room, m* 18
D Reverb Time, seconds 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
E 10 x Log(RT60/(0.163 x V) 77 77 77 77 77 77 77 77 17 17
F Composite SRI 228 278 328 299 350 449 48.0 450 50.0 54.9
G A+B+E-F 34 (494 477 410 388 313 191 76 5.8 35 -1.1
H K=3 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
|
J Calculated internal noise level 37 524 50.7 440 418 343 221 106 8.8 -0.5 1.9
K Number of ventilators 1
L Ventilator D e 28 33 39 39 43 50 53 56
M L aeq - D ne *+ 10*l0g(10) - B 480 413 302 278 216 6.1 -16 -89
N Internal room noise level, vent open 37 526 459 421 352 249 11.9 9.2 0.1

Glazing: 4mm, 16/20mm, 4mm

Ventilator type:  Greenwood EAR42W
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