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i) Executive Summary

LCP has been commissioned to conduct an appraisal of the acoustic performances of the proposed office
development located at Bath ASU, in Corsham Science Park.

This acoustic design report sets out criteria recommended by LCP for a comfortable and effective working
environment, and then assesses the current proposals to those criteria. It is principally concerned with the
following aspect of the design:

Design Aspect(s) Assessed in This Report

Internal ambient noise levels;

External ambient noise levels.

The design as proposed and assessed will achieve the required criteria provided the details in Section 5 and 6
of this report is implemented.

ii) Document History

Issue Date Issue Details Issued By Checked By
1 10" February 2026 Initial Issue VB MB
2 23" April 2026 Internal Plant Assessment VB RM
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1. Introduction

LCP has been commissioned to conduct an appraisal of the acoustic performances of the proposed office
development located at Bath ASU, in Corsham Science Park.

This acoustic design report sets out criteria recommended by LCP for a comfortable and effective working
environment, and then assesses the current proposals to those criteria. It is principally concerned with the
following aspect of the design:

Design Aspect(s) Assessed in This Report

Internal ambient noise levels;

External ambient noise levels.

2. Survey
2.1. Site Description

The site layout together with the measurement position is shown in the drawing contained within Appendix A.

2.2. Receiver Location

The site was surveyed to determine the location of the most affected receiver.

The nearest residential receiver to the plant area are the double storey dwellings along Westwells Road,
approximately 160m to the south of the site. This noise impact assessment also considers the double storey
dwellings along The Links, approximately 168m to the west however these properties are screen by existing
neighbouring commercial buildings. The commercial warehouse building of Corsham Building Plastics is in
close proximity to the proposed plant. This is shown in the site plan in Appendix A.

2.3. Local Noise Climate
The predominant local noise sources were road traffic, including HGV's, along Westwells Road and Park Lane,
and to a lesser extent, distant road traffic noise from local road networks.

2.4. Measurements

The noise monitoring took place from 06:00hrs to 09:00hrs on the 28™ of January 2026. The measurement
period was considered sufficient to establish the representative background sound levels corresponding to the
operational period of the plant. The weather conditions monitored during the survey are shown in the following

table.
Table 1: Weather Conditions at Measurement Location
Weather Value
Average Wind Speed Tm/s
Wind Direction North-west
Cloud Cover 10%
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Weather Value
Temperature 3°C
Precipitation None

2.5. Measurement Results

The measured statistical broad-band sound pressure levels are shown within Appendix C. The representative
background sound level(s) obtained, between 06:00hrs to 09:00hrs considered to be the most noise sensitive,
being as follows:

Table 2: Representative background sound levels, dB re 2x10° Pa

Measurement Position Laoo, 15 mins Day* Lago, 15 mins Night*

MP1 54 41

* Day and Night periods are defined as between 07:00 - 23.00 and 23:00 - 07:00 respectively.

3. Evaluation of External Design Criteria

3.1. Residential Design Criterion
3.1.1. BS4142:2014

BS4142:2014 states that the significance of sound of an industrial and/or commercial nature depends upon
both the margin by which the rating level of the specific sound source exceeds the background sound level and
the context in which the sound occurs.

Table 3: BS4142 assessment based upon rating level

Difference between background noise and rating

levels Assessment

+10dB Indication of a significant adverse impact
+5dB Indication of an adverse impact

0dB Indication of low impact

Certain acoustic features can increase the significance of impact. The specific sound level should be corrected
if a tone, impulse or other acoustic feature is expected to be present.

Table 4: Corrections for acoustic features, subjective method

Correction, dB
Acoustic Feature
Just Perceptible Clearly Perceptible Highly Perceptible

Tonality 2 4 6
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Correction, dB
Acoustic Feature

Just Perceptible Clearly Perceptible Highly Perceptible
Impulsivity 3 6 9
Other Characteristics 3
Intermittency 3

Typically the acoustic feature correction would not be expected to exceed 10dB.

Where the level of uncertainty could affect the conclusion, take reasonably practicable steps to reduce the level
of uncertainty.

. World Health Organisation (WHO) Guidelines for Community Noise (1999)

The WHQ's ‘Guidelines for Community Noise' gives the following relevant noise criteria:

Table 5: Guideline values for community noise, from Guidelines for Community Noise (WHO, 1999)

Specific Environment Laeq, 7 dB Time Base (hours) Lamax, fast dB

Outdoor living area

(serious annoyance, 55 16 -
daytime and evening)

Outdoor living area

(moderate annoyance, 50 16 =
daytime and evening)

Dwelling, indoors 35 16 -
Inside bedrooms 30 8 45
Outside bedrooms 45 8 60

Outdoors in parkland and
conservation areas*

* Existing quiet outdoor areas should be preserved and the ratio of intruding noise to natural background sound should be kept low

The WHO's ‘Guidelines for Community Noise’ also gives the following general guidance on the expected sound
insulation performance of a fagade with a partly open window, it states that:

"At night, sound pressure levels at the outside facades of the living spaces should not exceed 45 dB L aeq and 60 dB
Lamax, SO that people may sleep with bedroom windows open. These values have been obtained by assuming that
the noise reduction from outside to inside with the window partly open is 15 dB.”

. BS8233:2014

The criteria offered in BS8233 for residential buildings are largely based on the recommendations made in the
Guidelines for Community Noise.
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Using the general guidance from above, on the expected sound insulation performance of a fagade with a partly
open window, the criteria shown in the table below have been adapted from the criteria offered in table 4 of
BS8233 in order to obtain acceptable external noise levels.

The noise levels shown should be treated as overall noise levels, i.e., the combination of all existing noise levels
at the site, and noise levels from any proposed plant or activity.

Table 6: External ambient noise levels for dwellings, based on BS8233, dB re 2x10° Pa

Time period
Activity Location
07:00 to 23:00 23:00 to 07:00
Resting Living Room 50 Laeq16 hour =
Dining Dining Room/area 55 Laeq, 16 hour =
Sleeping (daytime resting) Bedroom 50 Laeg, 16 hour 45 L aeq, 8 hour

In addition to the above criteria, BS8233 goes on to say “For traditional external areas that are used for amenity
space, such as gardens and patios, it is desirable that the external noise level does not exceed 50 Laeq 7, With an
upper guideline value of 55 dB Laeq T which would be acceptable in nosier environments.”

The above criteria are in line with the recommendations made in WHO's ‘Guidelines for Community Noise".
3.1.4. Recommended Residential Design Rating Level

On the basis of the above the recommended residential design rating level should therefore be:

Residential Design Rating Level

Representative Lago, 15mins dB

3.2. Commercial Design Criterion (BS8233:2014)

External design criteria for non-residential buildings have been derived from BS8233:2014. Using the general
guidance from WHO, on the expected sound insulation performance of a fagade with a partly open window, the
criteria shown in the table below have been adapted from the criteria offered in tables 2 and 6 of BS8233 in order
to obtain acceptable external noise levels.

The noise levels shown should be treated as overall noise levels, i.e., the combination of all existing noise levels
at the site, and noise levels from any proposed plant or activity.

Table 7: External ambient noise levels for non-domestic buildings, based on BS8233, dB re 2x10° Pa

Activity Location Design Level Laeg, 16 hr
Department store, cafeteria, -

Speech or telephone canteen, kitchen

communications Concourse, corridor, circulation -
space
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Activity Location Design Level Laeg, 16 hr
Library, gallery, museum 65

Study and work requiring Staff/meeting room, training room 60

concentration Executive office 55
Open plan office 65

Place of worship, counselling,

o : 50
meditation, relaxation

Listening

3.2.1. Recommended Commercial Design Rating Level

On the basis of the above the recommended commercial design rating level should therefore be:

Commercial Design Rating level

LAeq’ T 70 d B

3.3. Design Rating Levels

The design levels to be adopted for this project are set out in the table below.

Table 8: Design rating levels, dB re 2x10° Pa

. . Approximate Design Level Design Level

Receiver Premises . .
Distance (m) (Day), Laeg, 16 hr (Night), Laeq, s hr
N i ial wi f lli I
earest residential window of dwellings along 160 54 41

Westwells Road
Nearest residential window of dwellings alon

Stresidential winCow of awellings &iong. 4¢g 54 41
The Links
Nearest commercial window 19 70 =

4. Evaluation of Internal Design Criteria

4.1. Client Specifications

The client has specified the below design criteria for internal spaces.

Table 9: Internal Design Criteria

Space NR
Offices/Meeting Rooms 35
WC/Breakrooms 45
GMP Areas 50
Technical Area 80
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Space NR
UNC GF corridor 60
UNC Mezz corridors/lobbies 40
UNC Mezz WCs and breakroom 45

4.7 Reverberation Time

BS8233: 2014 states that the optimum reverberation time for a space depends on the purpose and volume of
the space and guide values for reverberation times for rooms of different volumes can be found in standard
texts.

The following table is taken from the Association of Interior Specialist (AlS) ‘A guide to office acoustics’.

Table 10: Reverberation time criteria at 500Hz in unoccupied rooms for speech, seconds

Room Volume m3 Reverberation Time
50 0.4
100 0.5
200 0.6
500 0.7
1000 0.9
2000 1.0

5. External Plant Assessment

5.1. Current Design

The proposed plant shall comprise of two air handling units (AHU’s), same make and model numbers, and one
MVHR unit, all three with associated fresh air in and discharge terminals.

Nine VRF units, six ODU units and two extract fans systems (four fans in total however two fans will run in
parallel at a reduced load, should one fan fail the remaining fan will ramp up to maintain total airflow) , together
with the AHU's and MVHR units shall be located externally at ground level of the fagade of the site. The proposed
plant location is provided in Appendix B. Attenuators are proposed and their location and insertion losses used
in this assessment is provided in Appendix D.

The guidance contained in this report is given on the basis that the operational period of the plant may potentially
be continuous between 06:00hrs and 22:00hrs.

5.2. Calculated Results

Calculations of the predicted noise levels have been carried out with the appropriate corrections for geometric
attenuation, barrier effect, reflective surfaces and multiple source addition.
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A 3dB(A) acoustic feature correction has been applied to the results in the following table to account for any
intermittency.

The design rating levels to be adopted for this project, together with the predicted noise levels, are set out in the
following table.

Table 11: Design and predicted rating levels, dB re 2x10° Pa

Approximate Design Level Design Level Predicted Level,

Receiver Premises . .
Dlstance, (m) (DGY), LAeq, 16 hr (nght). LAeq, 8hr dB LAeq,T

Nearest residential window of

160 54 41 41
dwellings along Westwells Road
Nearest residential window of

168 54 41 39
dwellings along The Links
Nearest commercial window 19 70 - 59

Plant noise level data used in this assessment are contained within Appendix D.

Calculations are shown within Appendix E.

6. Internal Plant Assessment

The calculated internal ambient noise level contribution from the proposed AHU's and CAV units are shown in
the following table. When the MVHR schematic with air flows has been confirmed these may be reviewed.

The calculations assume a grille area of 400mm?2.
The reverberation time of the spaces should achieve the criteria provided in table 10.
The building services layout drawing is shown in Appendix B.

Attenuators are essential in the design and the location and insertion looses are provided in table 15. Following
this acoustic review further attenuators are advised in addition to the proposed attenuators.

It is critical that all ductwork is externally lagged and that the 0.5m flexible connection is acoustically lined. The
flexible duct and grille should be connected by a 90° lined shallow plenum.

Table 12: Internal ambient noise levels contribution from internal building services noise, NR

Space Criteria, NR Predicted, NR
SP2-015 Manufacture 1 50 48
SP2-013 Manufacture 2 50 48
SP2-014 Assembly Check and Prep 50 48
SP2-004 Labelling/Bagging 50 50
SP2-003 Grade D Pal 50 42

Document Package: 36082/3/2/3 Page: 11 of 24



Space Criteria, NR Predicted, NR
SP2-021 Grade C Pal 50 48
SP2-020 Grade D Pal 50 50
SP2-019 Grade D/C Cleaning Store 50 39
SP2-005 Grade D Cleaning Store 50 45
SP2-018 Debox 50 48
7. Conclusion

LCP has been commissioned to conduct an appraisal of the acoustic performances of the proposed office
development located at Bath ASU, in Corsham Science Park.

This acoustic design report sets out criteria recommended by LCP for a comfortable and effective working
environment, and then assesses the current proposals to those criteria. It is principally concerned with the
following aspect of the design:

Design Aspect(s) Assessed in This Report

Internal ambient noise levels;

External ambient noise levels.

The design as proposed and assessed will achieve the required criteria provided the details in Section 5 and 6
of this report is implemented.
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Appendix A: Site Plan

=
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Approximate measurement position (Latitude & Longitude) 51°25'23.92"N, 2°13'12.63"W.

Document Package: 36082/3/2/3 Page: 13 of 24



Wicp

Appendix B: Plant Location
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Appendix C: Measurement Data
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Sound pressure level measurements were obtained using the following instrumentation complying with the Class 1 specification of BS EN 61672:2003

e Svantek 959 Sound Level Meter S/N: 11207 (next cal due 28/07/2027) Start gain +1.73 End gain +1.69

e Svantek pre-amplifier SV12L S/N: 49860 with GRAS microphone capsule 40AE S/N: 215511
Calibration checks were made prior to and after completion of measurements using a Svantek SV30A calibrator, S/N: 10890 (next cal due 04/02/2026) complying with Class 1 specification of BS EN 60942:2003,
calibration level 114.0 dB @ 1.0 kHz. All acoustic instrumentation carried current manufacturer’s certificates of conformance.
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Appendix D: Plant Data

Plant noise data used in the preceding assessment follow.

Plant

AHU - Fresh airin
AHU — Discharge
AHU - Supply

AHU - Extract

AHU — Case radiated
MVHR - Fresh air in
MVHR — Discharge
MVHR — Extract
MVHR - Supply
MVHR - Case radiated
Extract fan - Inlet
CAV-S08

CAV-R08

CAV-S06

CAV-R06
CAV-TH-S02
CAV-TH-S03
CAV-S10

CAV-R10

CAV-S09

CAV-R09
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Octave Band Centre Frequency (Hz)

63

100

92

102

86

92

70

71

70

72

65

85

48

48

70

71

42

47

45

45

44

46

125

83

81

84

76

78

70

73

69

73

59

90

52

53

66

67

46

46

50

49

48

50

250

89

97

93

83

75

72

77

70

78

60

94

54

54

64

64

48

47

51

51

49

52

500

80

88

82

77

61

65

74

65

75

51

107

53

54

63

63

47

47

51

50

49

52

1k

73

89

74

70

61

95

75

56

75

49

93

50

51

62

62

44

44

48

47

46

49

Table 13: Manufacturer's plant sound power data, dB re 102 W

2k

65

89

63

59

60

47

73

48

74

51

83

46

46

61

61

40

89

43

43

42

44

4k

54

85

43

52

58

37

69

43

70

38

77

40

40

59

59

34

38

&7/

37

36

38

8k
48
82
32
47
39
36
69
45
70
27
74
31
31
55
55
25
24
28
28
27

29

Lwa

84
95
86
78
71
66
80
66
80
57
99
59
59
68
68
49
48
52
52
51

58
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Plant

CAV-S07
CAV-RO7
CAV-S05
CAV-R05
CAV-S04
CAV-R04
CAV-S02
CAV-R02
CAV-TH-S01
CAV-S03
CAV-R03
CAV-S01
CAV-RO1
CAV-TH-S04
CAV-EQ1 to CAV-E15

CAV-ET16 to CAV-E30

Plant

ODU (Daikin RZAG35B)
VRF (Daikin RXYA16A)
Extract fan - Discharge

Extract fan - Case radiated
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Octave Band Centre Frequency (Hz)

63

72

72

73

69

73

72

71

71

47

67

68

73

69

34

42

42

125

66

66

69

66

67

66

67

67

46

62

62

69

66

38

46

46

250

62

62

67

64

64

63

65

65

47

58

59

67

64

39

48

48

500

60

60

65

63

62

62

64

64

47

57

57

65

63

39

47

47

1k

59

59

64

62

61

61

63

63

44

56

56

64

62

36

44

44

2k

58

58

63

60

60

60

62

62

39

95

95

63

60

32

40

40

4k

57

57

61

58

58

58

59

60

33

58

54

61

58

26

34

34

Table 14: Manufacturer's plant sound pressure data, dB re 2x107° Pa

Distance

(m)

]
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Octave Band Centre Frequency (Hz)

63

52

69

&)

35

125

52

65

54

49

250

51

62

69

57

500

48

63

85

70

1k
41
58
82

65

2k
&7
55
73

56

4k
29
55
67

50

8k
54
55
57
54
56
55
56
56
24
51
51
57
54
17
25

25

8k
25
46
62

43

Lwa

65
65
70
67
67
67
69
69
48
62
62
70
67
41
49

49

Lpa

48
65
87

72



Plant

AHU
AHU
AHU
AHU
AHU
MVHR
MVHR
MVHR
MVHR
CAV- S04
CAV-R04
CAV- 802
CAV-R02
CAV-S07
CAV-RO7
CAV-S06
CAV-R06
CAV-S05
CAV-R05
CAV-S01

CAV-RO1
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Table 15: Proposed attenuators insertion losses

Location

Fresh air in
Discharge
Supply Primary
Supply Secondary
Extract

Fresh air in
Discharge
Supply

Extract

Supply

Extract

Supply

Extract

Supply

Extract

Supply

Extract

Supply

Extract

Supply

Extract
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Octave Band Centre Frequency (Hz)

63

2

125

5

10

10

250

10

10

13

11

7

10

10

15

15

500

17

17

23

27

12

17

17

20

20

22

22

22

22

22

22

22

22

22

22

22

22

1k

20

20

27

17

14

22

22

24

24

38

38

38

38

38

38

38

38

38

38

38

38

2k

15

15

20

11

11

17

17

17

17

16

16

16

16

16

16

16

16

16

16

16

16

4k

11

11

14

13

13

13

13

14

14

14

14

14

14

14

14

14

14

14

14

8k

13
13
13
13
13
13
13
13
13
13
13

13



Icp

Appendix E: Calculations

Nearest residential window of dwellings along Westwells Road
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T outin accordance with 1509613 Ground factor. AT heights must be positive - set eference zero datum at ground piane _ Top Temoves ground effects
Receiver Lp (excluding barrier) Hard ground = 0 Top edge = 1 [Barrier Path Difference Loss: Ground effect
Ref. plant Soweeto | Bamerto
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2 AHU1 - Discharge 44 [ 30 [ 35 | 25 | 23 [ o7 [ 25 [ 17 | 33 152.0 204 0o [olololololoTlo 15 oloolalalalm[3[s[s]s]a[3]s][s
3 AHU1 - Case 46 [32 20 | 14 |14 | 12 [ 3 [21] 25 162.0 204 0o (ool oloolo]o 15 oJofola|a]a]m[3s]s[s]3|a[3]s]s
4 AHUZ - Fresh air 52 |32 |2 | 16 | 6 | 2 | 7 [19] 28 T 60 20 163.0 7 i1 | 13 | 6 | 18 | 20 [ 20 | 20 | 20 15 T I I T I 7 N I N B N N )
5 AHU2 - Discharge 44 [ 30 [ 35 | 25 | 23 [ 27 [ 25 [ 17 | 33 152.0 204 0o [olololololoTlo 15 olofolalalalm[3[3[s]slal[s]s][s
HU2 - Case 46 [ 32 [20 | 14 |14 | 12 [ 3 [21] 25 164 204 0 [0 oo 0 [ o 15 EN N N ET)
WIVHR - Fresh arr 20 [ 16 |14 | 0 | 6] 20 | 29 37| 7 T 60 10 203 2 1 | 14 | 7 | e | 20 [ 20 | 20 | 20 15 a2 |5 a7
MVHR - Discharge 21 (19 19| o [ 4 [ 6 [ 3 [ 4| T 60 10 203 2 1 | 14 | 7 | 0 | 20 [ 20 | 20 | 20 15 A 2|5 [a7
IVHR - Case 71112 8 [0 1 [45[38] 8 1 60 10 203 2 1 | 14 | 7 | 9 | 20 [ 20 | 20 | 20 15 4 2|5 [a7
1 VRF - west fagade 20 [ 2 [ 22 | 23 [ 18 | 14 | 11 | 9 | 2 T 60 10 192 2 1 | 14 | 7 | e | 20 [ 20 [ 20 | 20 15 EN NN ED
11 VRF east fagade 37 [ 33 [0 | 31 |25 [22 [ 19 [ 1] 3 159 204 [ T N ) 0 [0 15 N N N )
12 21 |21 [19] 16 | o [ 4 | 7 [21] 17 1 60 10 181 2 1 | 14 | 7 | 49 | 20 [ 20 | 20 | 20 15 EN N ENED
13 | Etract fan Discharge | 3 | 18 | 33 | 48 | 45 | 35 | 26 | 10 | 48 T 60 10 184.0 312 1 | 14 | 7 | e | 20 [ 20 | 20 | 20 15 T I I N N T I O I N B )
1 Extract fan - Case S |13 21 |3 |28 18 [ o | o | m T 60 10 184.0 312 1 | 14 | 7 | e | 20 [ 20 | 20 | 20 15 [ B T I P T B N I N B
SafetyFeature Corection 31353 [3[3 3 [3
Total 60 | 43 | 45 | 51 | 48 [ 39 | 34 [23 | &2
Criteria
NR [ 63 [ 125 [250 [ 500 | ik | 2k | 4K | oK [dB@) Barrier SRI 63 125 250 500 1k 2k 4k 8k Rw
32 |61 ]50 [42] 3 [32 |20 [ 27 [25] a1 Manual o
Typical 100mm lightweight concrete block 24 30 34 31 40 48 54 54 3
coss
Ret. Plant 63 125 250 500 1k 2 4k 8k dB(A)
717 AHU1-Freshair 9 18 -0 20 26 27 34 -4 -13 Barrier Deration AHU1 -Freshair 0 0 0 0 0 0 0 0
"2 " AHU1-Discharge 47 20 7 41 9 2 2 8 8 AHU1 - Discharge 0 0 0 0 0 0 0 0
far AHU1 - Case 5 18 13 22 18 7 24 46 16 AHU1 - Case 0 0 0 0 0 0 [ [
747 AHU2-Freshair 9 18 -0 20 26 27 34 -4 -13 AHU2-Freshair 0 0 0 0 0 [ [ 0
"5 "  AHU2- Discharge 47 20 7 11 9 2 -2 8 8 AHU2 - Discharge 0 0 0 0 0 0 0 0
e " AHU2 - Case 5 18 13 22 18 17 24 46 -16 AHU2 - Case 0 0 0 0 0 0 [ [
Y77 MVHR-Freshair 41 34 28 36 48 49 56 -62 34 MVHR-Freshar 0 0 0 0 0 0 0 0
"8 "  MVHR - Discharge -40 31 23 27 28 -23 24 29 27 MVHR - Discharge 0 0 0 0 0 0 0 0
re " MVHR - Case 44 -39 30 33 32 -28 -42 63 -33 MVHR - Case 0 0 0 0 0 0 0 0
710 ¥ VRF - west facade 32 25 20 138 -4 15 16 34 A7 VRF - west fagade 0 0 0 0 0 0 [ 0
7117 VRF-east fagade 24 7 -2 5 7 7 8 24 -0 VRF - east fagade 0 0 0 0 0 0 0 0
12”7 [l 40 29 23 20 -23 25 -34 46 25 oDU 0 0 0 0 0 0 0 0
7137 Exractfan-Dischage 64 32 9 12 13 6 1 -5 7 Exractfan-Dissk 0 0 0 0 0 0 0 0
714 " Exractfan - Case 62 37 21 3 4 1 8 34 9 Exractfan-Case 0 0 0 0O 0 0 0 0
i Total 4 7 3 15 6 10 7 2 10
Mitigated Receiver Lp
Ref. Plant (including barrier, f present)
63 125 250 500 1k 2k 4k Bk dB(A)
1 AHUT - Fresh air 8 16 13 -5 -7 21 30 42 13 Net barrier loss (including ground effect correction) AHUI-Freshair 14 46 19 21 23 23 23 23
2 AHUI- Discharge 44 30 35 25 23 27 25 17 33 AHU1-Dischrge © 0 0 0 0 0 0 0
3 46 32 20 14 14 12 3 21 25 AHU1 - Case o o o 0o o 0o 0 0
4 AHU2-Fresharr 8 16 13 5 7 21 30 42 13 AHUZ-Freshair <14 16 19 21 23 23 23 23
5 AHU2-Discharge 44 30 35 25 23 27 25 17 B AHU2-Dischage 0 0 0 O O 0 0 0
6 AHU2 - Case 46 32 20 14 14 12 3 21 25 AHU2 - Case o 0o o o 0o 0o 0o o0
7 MVHR- Fresh air 6 1 6 22 39 43 52 60 -12 MVHR -Freshair -14 -7 20 22 23 23 23 23
8  MVHR-Discharge 7 2 4 a3 9 47 20 27 6 MVHR -Discharge -14 17 20 22 23 23 23 23
9 MVHR - Case 3 6 8 19 23 22 38 61 -13 MVHR-Case  -14 -7 20 22 23 23 23 23
10 VRF - west fagade 5 8 2 1 5 9 2 %@ 2 VRF-westfacade -14 7 20 22 23 23 23 23
11 VRF - east facade a7 3 % 3 25 2 19 1 2 VRF-eastfagade 0 0 0 0 0 0 0 0
12 oby 74 4 -6 14 19 30 44 4 obu 44 a7 20 22 23 28 23 23
13 Exractfan-Dischage 17 1 13 26 22 12 3 13 26 Exiactfan-Dischi -14 A7 20 22 23 23 23 23
14 Edract fan - Case 5 4 1 1 5 5 4 32 10 Exractfan-Case -14 A7 20 22 23 23 23 23
Safety/Feature Correction 3 3 3 3 3 3 3 3
Total 55 42 43 37 33 34 32 23| 41 |
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Nearest residential window of dwellings along The Links

‘Sound Level (Lp/Lw) (If Lp, assumes hemi-sherical Ground Ground i ;. Additional Attenuation
rot| gt | Rotaer || adation o canvar o Ly -20L0G(asancar) | | Rociover | Sowse | mossver | i | tactor | tastor | g | i oo | an | A | | s | a0 | 0 | k| 2k | ok | ok | e |do| commion | ap | M8 tensaton Negtivevlues (Negative values)
tance (m)| height height (middie) 0-| Directionality ground, 1=348)
63 | 125 | 250 | 500 | 1k 2k 4k 8k |dB(A)| dB(A) 1 63 125 250 (500 | 1k | 2k | 4k | 8k | 63 | 125 | 250 | 500 | 1k 2k 4k 8k
ARUT Fresh ] o0 & % [ 5 | i - s 3 N N AT N T
|2 |AHUT - Discharge 92 9 o o 193, E lone os 2 | 5 |10 [ A7 [ 20 [ 45 [ 11| 7
[5] AHUT - Cace o 7 pZN N E es
RHU2 - Frech o o0 & % e [ i - es EN N N AR I TN
[ o - Discharg s o5 o | i E es s o ao s a7
A 7 7ot - es
7 & | 196 - es B I N A R A SR
7 50| fos - es AR B AR A EA R
s 1o E s
[P a2 E es
72|01 - es
S ) - es
Jract fan - Discha [ 172, , jone os
Exact fan - Gas 7 - 2 s
Galcuations carried out Tn accordance with 15091 Ground facier A heights mist be posive - 5o efrence zero i at round pane Top mores grond sicts
Recelver Lp (sxcluding harrien) Hord ground =0 Top edge =1 Bartior Path Difterence Loss: Atmospheric condions Ground sffect
Ret. plant Se | S
63 [ 125 | 250 | 500 | 1 | 2 | ak | ok [am@)|  porous grouns Vertalodge =2 | gEtem e | e | o T es [ 12s | 250 | 500 | 1000 2000 | 00 | soon 125 ] 250 [ 500 | 1k | 2k | ak | ok | 63 | 125] 250 | s0o | 1k | 2k | ak | sk
T AU Fesnar o { P N Mixed ground = Fracton of porous ground Nobarrie = loave bank ' R N R ENENERE
7 | A0 Discharge | 42 [ 28 5 [or [ 25 [ 22 [0 | ot I SR 75 [ i6 [ 1o [ 20 | 2 ENEA
3 \HU1 - Case 5 1 14 13 12 2 -22 24 1 - - -7 - il -1 - -1 -1 -1 - -1
oA Feshar ot ol s o [ s ol 1 N A N I I T ER RN
5 | Ao Discherge | 2 28 5 ot [ 25 [ 20 [0 | ot = B2 R R N N TR ENEA
o 02 Gase D EE I T N 7N ) i ot s [ o [t | 1o [ 20 [ ENEAERED
7| WveR Freshar |20 [ 16 [ e [ o [ s o [ s [se | 7 50 |10 | tes0 S [ m e [ 20 [0 [ o0 [ 20 N T T T O R
5 | v Disoharge [ 21 [ 1o [ 10 [ s [ 5 [ 7 [ s [5s 50 | 1o | eso e [ | s [ 20 [ o0 [ o0 [ 20 o To ol i Tols el s s s s s s s s
s VHR - Gaso Tl s e [walerls 50 |10 | es0 e o |20 [0 | 20 |20 N O T T T T N T N
10 VRF - west fagade 30 26 3 24 18 15 12 - 25 25.0 152, - -6 - B -1 -14 -17 - -1 - -4 -15
| VRF eastiacade | a8 |54 [ o1 [ [ 26 [ 2 [0 [ 1 [ % D PRV 20 [ 20 [ 20 | EN AR
B P R P N N N I 250 | 1as N N N TR A ENENERED
15 | Eractfan Discnarge | 5 | 18 | 58 | 40 [ 45 [ 36 | 27 [ 12 |4 250 | 1as o 1o [ o [ o [ o [ |7 | S
4T Exmotfn case | 1 |15 [ ot (o [os [t [0 7 [ 250 T 1as NN TR A ENEN N
Safety/Feature Correction 3 3 3 3 3 3 3
Tote 5 a5 | aa |57 [as [0 [ 55 |20 |

Criteria
NR | 63 [ 125 [ 250 500 | ik | 2k [ 4k | 8k [dB(A) Barrier SRI 6 125 250 S0 1k 2 4k 8k Rw
%2 61 [ 50|42 3 [32[29 [ 27 [25] a1 0

Manual
Typical 100mm lightweight concrete block 24 30 34 31 40 48 54 54 a
Excess
Ref. Plant 63 125 250 500 1k 2k 8k dB(A)
71 7 AHU1-Freshair 0 19 10 20 27 27 35 45 14 Barrier Deration AHU1 -Freshair 0 0 0 0 0 0 [ 0
"2 " AHU1-Discharge 19 22 9 3 1 4 -5 13 10 AHU1 - Discharge 0 0 0 0 0 0 0 0
rs " HU1 - Case 6 19 14 22 9 A7 25 47 AT AHU1 - Case 0 0 0 0 0 0 0 0
T4 " AHU2-Freshair 40 49 0 20 27 27 35 45 -4 AHU2-Freshar 0 0 0 O O 0 0 O
"5 "  AHU2- Discharge 19 22 9 13 1 4 5 13 10 AHU2 - Discharge 0 0 0 0 0 0 0 0
e " AHU2 - Case 16 20 -15 28 -19 18 26 49 -18 AHU2 - 0 0 0 0 0 0 0 0
"7 " MVHR-Freshair 41 -3 28 36 47 48 55 61 -34 MVHR - Freshair 0 0 0 0 0 0 0 0
78 "  MVHR-Discharge 40 31 23 27 27 22 -3 28 26 MVHR - Discharge 0 0 0 0 0 0 0 0
r9 " ase 44 -39 30 33 31 27 41 62 33 MVHR - Case 0 0 0 0 0 0 0 0
710 "7 VRF - west fagade 31 24 49 42 -4 44 .15 33 -7 VRF-westfiade 0 0 0 0 0 0 0 0
"11 7 VRF-eastfagade 23 46 A1 4 6 6 T 26 9 VRF-eastfaade 0 0 O 0 0 0 0 0
127 oDu 40 29 -2 19 23 24 33 -45 24 oDU 0 0 0 0 0 0 0 0
7137 Exractfan-Discharge 64 22 -9 13 13 7 0 -3 8 Exractfan-Disshk 0 0 0 0 0 0 0 0
714 Extract fan - Case 62 37 21 2 4 -0 7 32 -8 Extract fan - Case 0 o 0 o o o o o
|- Total 3 7 2 1% 16 11 6 5 1
Mitigated Receiver Lp
Ref. Plant (including barrier, if present)
63 125 250 & 8k dB(A)
1 AHU1 - Fresh air 2 2 2 4 9 -4 21 -42 18 Net barrier loss (including ground effect correction) AHUT-Freshar -9 -9 10 -2 -4 16 19 22
2 AHUI - Discharge 2 16 19 7 2 3 4 1 14 AHUI-Discharge 10 12 -14 16 19 22 23 23
3 AHUT - Case % 2 8 2 1 4 7 -4 14 AHUT - Case 9 9 0 2 4 16 49 22
4 AHU2-Fresh air 2 2 2 4 9 4 27 4 18 AHU2-Freshair -9 9 -0 12 -4 16 9 22
5 AHU2-Discharge 2 6 19 7 2 3 4 1 14 AHUZ-Discharge 10 12 14 -6 19 22 23 23
6 AHU2 - Cas: 5 18 13 3 6 11 2 47 11 AHU2 - Case A0 A2 44 46 9 2 23 23
7 MVHR- Freshair 6 1 6 22 38 42 51 59 -2 MVHR-Freshair -1 -7 20 -22 23 23 23 23
8 MVHR-Discharge 7 2 4 43 8 -6 19 26 6 MVHR -Discharge 14 417 20 22 23 23 23 23
9 MVHR - Case 3 6 8 19 2 21 37 60 -1 MVHR-Case -4 -7 20 22 23 23 23 23
10 VRF - west fagade 21 17 12 122 3 2 8 31 12 VRF-westfaade 9 -9 -1 42 A5 A7 20 23
11 VRF-eastfagade 2 17 11 9 3 0o 3 24 10 VRF-castfagade 15 17 20 23 23 23 23 23
12 obu 2 12 9 5 6 42 26 43 5 ooy 9 9 M 2 45 a7 20 23
13 Exractfan-Discharge 12 9 22 37 30 19 7 -1 35 Exractfan-Dischi 9 9 -1 42 45 A7 20 23
14 Extactfan-Case 10 4 10 2 18 2 -0 30 20 Exractfan-Case 9 9 -1 -2 A5 A7 20 23
Safety/Feature Correction 3 3 3 3 3 3 3
Total 49 32 32 40 33 22 12 3] 39 ]
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Nearest commercial window

Sound Level (Lp/Lw) (If Lp, assumes hemi-sherical Ground | Ground . Additional Attenuation
o — ation to convert to Lw +20'LOG(distance)+8) | ™ | Recievar | Source | Receiver Sround | factor | o | o | Noor | as o | o e i e | o | | o Il Sz || | 2 | o || Ceotbo cmemiario 1 (Negative values)
(m)| height | height (middie) 0-  (recoiver) Directionality i )
63 | 125|250 500 | 1k | 2 | 4k | 8k [dB(A)|dB(A) 1 041 g 63 (125 | 250 | 500 |tk | 2k | 4k | &k | 63 [ 125|250 | 500 | 1k | 2k
1_[AHUT - Fresh i 100 [ E ione os 2 [ 5 [10 [A7 [ 20 5 [11] 7
["2_AHU1 - Discharge 52 9 E ione os 2 [ 5 [10 [ A7 [ 20 [t5 [ 11 [ 7
AHU1 - Case 92 7 E ione s
["4_|AHUZ - Fresh ar 100 [ E ione s 2 [ 5 [0 [a7 [ 20 [ [a1] 7
AHU2 -Discharg o E lone o5 2[5 [0 7|20 5[ 7
6| 5 7 E ione s
[ 7 VHR - Fresh a 7 & - one os E7 N TN R 7 A R
IVHR —Dischargs 7 8 - ione es 2 [ 6 [0 7|22 73] 8
"o | MVHRCase 5 - os
RF - west fagad: Iz - ne s
[11_/RF —east fagad: 7 E Teocoas) | 9 | 9 | o | o | o | o | o | es
5 - None o5
Jract fan - Discha o - None o5
Frtract fan - Cast 7 - 5 os
Calculations carried out in accordance with ISO961: Ground factor. 9 AT heights must be posilive - set reference zero datum at ground piane Temoves ground effects
Receiver Lp (excluding barrier) Hard ground = 0 Top edge = 1 [Barrier Path Difference Loss: Atmospheric conditions Ground effect
Ref. plant Soweeto | Bamarts
63 | 125 | 250 500 | 1k | 2k | 4k | 8k |dB(A) Porous ground = Vertical edge =2 o | R e | e Catcuiorearath | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 TeC|{RH%| 63 | 125 (250 | 500 | 1k | 2k | 4k | 8k [ 63 | 125 | 250 | 500 | 1k | 2k
1 AHUT - Fresh air 71| 51 |52 | 3 | 26 |23 | 15 [ 12| 48 Mixed ground = Fraction of porous ground No barrier = leave blank|___1 60 20 16.0 9 1 | 13 | 6 | 19 | 20 [ 20 | 20 | 20 15 0Jlolo oo |83 |a]3|[3s]3][3]3
2 AHUT —Discharge 62 | 48 | 53 | 43 | a1 | 46 | 46 | 46 | 53 19.0 231 0 [0 oo oo oo 15 0o o oo 2|3 3 [s]3[s]3[5][s3
3 HU1 - Case 65 | 51 | 48 | o4 | 34 [ 33 [ 26 [ 11| 44 T 60 20 150 49 11 | 13 | 16 | 19 | 20 [ 20 | 20 | 20 15 0ololololol[s[sla[3lals[s][s
4 AHU2 - Fresh air 71 [ 51 [ 52 | a6 | 26 [ 23 [ 15 [ 12| 48 1 60 20 16.0 9 1 | 13 | 6 | 19 | 20 [ 20 | 20 | 20 15 0 JofoJo o s [s[al3|a]3][s]s
5 AHUZ Discharge 62 | 48 | 53 | 43 | a1 | 46 | 46 | 46 | 53 190 231 0 [0 oo oo oo 15 0o o oo 2|8 3|83 [s]3][5][3
6 HU2 - Cas 64 [ 50 | 47 | 33 | 33 [ 32 [ 25 [ 10 | 43 190 231 0 [olololololoTlo 15 0lolololo 23 ala[3lals[3][s
7 MIVHR - Fresh air 30 |26 [24 | 9 | 6 | 0 [t6 ] 16] 17 1 60 10 650 2 2 | 14 | A7 | 20 | 20 | 20 | 20 | 20 15 0 Jofo |42 5[ 3[a]3|a]3]s]s
8 MVHR - Discharge 31 [ 20 [29 | 8 |14 |17 [ 6 [ 17 ] 25 T 60 10 5.0 2 2 | 14 | 7 | 20 | 20 [ 20 | 20 | 20 15 T R N T I N N I T N
9 IVHR - Cas 27 |21 [22 | 12 [10 | 12 [ 2 [7| 8 T 60 10 5.0 2 T2 | 14 | 7 | 20 | 20 [ 20 | 20 | 20 15 T T O T I O N O T N N )
10 VRF - west fagade 41 [ 37 [ 34 | 95 [ 30 [ 27 [ 26 [1a | 36 1 60 10 47.0 2 2 | 14 | 7 | 20 | 20 [ 20 | 20 | 20 15 0lololol a3 [3la[3]a]3[5][s
11 VRF east fagade 46 |42 [ 39 | 40 | 35 [ a2 | a1 [20 | a1 290 221 0o [ ool olofo]o]o 15 0o JofoJo [ [2[s]s[a]3|a]3][s]s
2 35 |35 |84 | 31 24 [ 19 | 11 [ 5 | 31 T 50 10 350 312 2 | 14 | 7 | 20 | 20 [ 20 | 20 | 20 15 0o o o] |33 3|53 [s]3][5][3
13 | Extract fan - Discharge | 10 | 31 | 46 | 62 | 59 | 50 | 43 | 36 | 62 1 60 10 390 312 2 | 14 | 7 | 20 | 20 [ 20 | 20 [ 20 15 0lololo [ [a[s[sla[3]al3[3][s
14 Extract fan - Case 12 | 26 |04 | 47 |42 | 33 | 26 | 17| 46 1 60 10 39.0 312 2 | 14 | 7 | 20 | 20 [ 20 | 20 | 20 15 0 JofoJo [ [3[s]s]a]3|a]3][s]s
Safety Feature Correction 3 13 [5[3[5[3 33
Total 78 | 61 | 62 | 65 | 62 [ 56 | 53 [ 52 | 66
Criteria
NR | 63 [ 125250 | 500 | 1k | 2k | 4k | 8k |dB(A) Barrier SRI 63 125 250 500 1k 2k 4k 8k Rw
’:63 Tes | :H:n 71 | 66 | 63 | 60 | 56 | 57 | j‘m Manual o
Typical 100mm lightweight concrete block 24 30 34 31 40 48 54 54 a
Excess
Ref. Plant 63 125 250 500 1k 2k 4k Bk dB(A)
717 AHUT-Freshair A4 26 19 30 37 37 43 45 2 Barrier Deration AHU1-Freshar 0 0 0 0 0 0 0 0
"2 " AHU1-Discharge 23 29 18 23 22 14 12 11 A7 AHU1 - Discharge 0 0 0 0 0 0 0 0
r3 " AHU1 - Case. 20 26 23 32 29 27 -32 46 26 AHU1 - Case 0 0 0 0 0 0 0 0
"4 " AHU2-Freshair -4 26 -19 30 37 37 43 45 22 AHU2 -Freshair 0 0 0 0 0 0 0 0
75 " AHU2-Discharge 23 29 18 28 22 14 12 A1 A7 AHU2 - Discharge 0 0 0 0 0 0 0 0
Te " 21 27 24 33 30 28 33 471 27 AHU2 - Case o 0o o o 0o 0o 0o o0
"7 " MVHR-Freshair 55 51 47 57 69 69 74 73 63 MVHR-Freshar 0 0 0 O 0 0 0 0
"8 "  MVHR-Discharge 54 48 42 48 49 43 42 40 45 MVHR-Discharge 0 0 0 O 0 0 0 0
r9 7 - Case 58 56 -49 54 53 48 60 74 52 MVHR - Case 0 0 0 0 0 0 0 0
710 7 VRF - west fagade 44 40 37 31 33 33 32 43 34 VRF - west fagade 0 0 0 0 0 0 0 0
711”7 VRF-east faade 39 35 32 26 28 28 27 37 29 VRF - east fagade 0 0 0 0 0 0 0 0
2" oDu 50 -42 37 35 39 41 47 52 -39 oDu 0 0 0 0 0 0 0 0
713 7 Exrectfan-Discharge 75 46 -25 -4 4 -0 -15 21 8 Extract fan - Dischi 0 0 0 0 0 0 0 0
T4 Extract fan - Case 73 51 37 -9 21 27 32 -40 24 Extract fan - Case 0 0 0 0 0 0 0 0
|- tal 7 6 9 4 1 4 5 5 4
Mitigated Receiver Lp
Ref. Plant (including barrier, if present)
63 125 250 500 1k 2k 4k 8k dB(A)
1 AHU - Fresh air 57 3 33 14 3 0 8 -1 @ Net barrier loss (including ground effect correction) AHUT-Freshair -4 16 19 22 23 23 23 23
2 AHUI - Discharge 62 48 53 43 41 46 46 46 53 AHU1 -Discharge 0 0 0 0 0 0 0 0
3 AHU1 - Case 51 35 20 12 11 10 3 -2 27 AHU1 - Case 44 6 9 22 23 28 23 23
4 AHU2-Freshair 57 35 33 14 3 0 8 -1 32 AHU2-Freshair 14 16 19 22 23 23 23 23
5 AHU2-Discharge 62 48 53 43 41 46 46 46 53 AHUZ-Discharge 0 0 0 0 0 0 0 0
6 AHU2 - Case 64 50 47 B 3B R 25 10 43 AHU2 - Case o o 0o o o 0o 0 o
7 MVHR- Freshair 15 9 4 4 29 32 39 39 2 MVHR-Freshair -15 -7 20 23 23 23 23 23
8 MVHR-Discharge 6 12 9 5 9 6 7 6 4 MVHR -Discharge 15 17 20 23 23 23 23 23
9 MVHR - Case 2 4 2 A1 3 A1 25 40 3 MVHR-Case -5 -7 20 23 23 23 23 23
10 VRF - west fagade % 20 14 12 7 4 3 9 14 VRF-westfagade 15 A7 20 23 23 23 28 23
11 VRF- east fagade 46 42 39 40 35 %2 31 20 4 VRF-castfacade 0 0 0 0 0 0 0 0
12 oy 20 18 14 8 1 4 -2 48 10 ooy 45 a7 20 23 23 23 23 23
13 Exractfan-Dischage -5 14 26 39 36 27 20 13 39 Extactfan-Dischi 15 -7 20 23 23 23 23 23
14 Exract fan - Case 3 9 14 24 19 10 3 6 2 Exractfan-Case 15 A7 20 23 23 23 23 23
Safety/Feature Correction 3 3 3 3 3 3 3
Total 71 57 0 51 48 52 52 52 [ 59 ]
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Appendix F: Glossary
The list below details the major acoustical terms and descriptors, with brief definitions:

‘A’ Weighting
Weighting applied to the level in each stated octave band by a specified amount, in order to better represent the response of the

human ear. The letter ‘A" will follow a descriptor, indicating the value has been ‘A" weighted. An ‘A’ weighted noise level may also
be written as dB(A).

Airborne Noise

Noise transmitted through air.

Ambient Noise

The total noise level including all ‘normally experienced’ noise sources.
dB or Decibel

Literally meaning ‘a tenth of a bel’, the bel being a unit devised by the Bell Laboratory and named after Alexander Graham Bell. A
logarithmically based descriptor to compare a level to a reference level. Decibel arithmetic is not linear, due to the logarithmic
base. For example:

30dB+30dB #60dB 30dB+30dB=33dB
DnTw"’Ctr

The weighted, normalised difference in airborne noise levels measured in a source room (L1) and a receive room (L2) due to a
separating partition.

D Is simply L1 = L2.

Is the normalisation of the measured level difference to the expected (in comparison to the

Oh measured) reverberation time in the receiving room.

Do Is the Weighted'anc'i normalised level difference. This value is the result of applying a known
octave band weighting curve to the measured result.

Co Is g correction factor applied tgthe DnTW‘to a(?count for the known effects of particular types of
noise, such as loud stereo music or traffic noise.

Frequency (Hz)

Measured in Hertz (after Heinrich Hertz), and represents the number of cycles per second of a sound or tone.
Insertion Loss, dB

The amount of sound reduction offered by an attenuator or louvre once placed in the path of a noise level.
Laco, T

The ‘A’ weighted noise level exceeded for 90% of the time period T, described or measured. The ‘90’ can be substituted for any
value between 1 and 99 to indicate the noise level exceeded for the corresponding percentage of time described or measured.

Laeq, T

The ‘A" weighted ‘equivalent’ noise level, or the average noise level over the time period T, described or measured.

Lamax

The ‘A’ weighted maximum measured noise level. Can be measured with a 'slow’ (1 sec) or ‘fast’ (0.125 sec) time weighting.

I-Amin

Document Package: 36082/3/2/3 Page: 23 of 24



avlc P

The ‘A’ weighted minimum measured noise level.
NR

Noise Rating (NR) level. A frequency dependent system of noise level curves developed by the International Organisation for
Standardisation (ISO). NR is used to categorise and determine the acceptable indoor environment in terms of hearing
preservation, speech communication and annoyance in any given application as a single figure level. The US predominantly uses
the Noise Criterion (NC) system.

Octave
The interval between a frequency in Hz (f) and either half or double that frequency (0.5f or 2f).
Pa

Pascals, the Sl unit to describe pressure, after physicist Blaise Pascal.

Reverberation Time, Ty, RT60, RT30 or RT20

The time taken in seconds for a sound to diminish within a room by 1,000 times its original level, corresponding to a drop in
sound pressure of 60 dB. When taking field measurements and where background noise levels are high, the units RT20 or RT30
are used (measuring drops of 20 or 30 dB respectively). Sometimes given as a mid-frequency reverberation time, Tmt which is
the average of reverberation time values at 500Hz, TkHz and 2kHz.

Rw

The sound reduction value(s) of a constructional element such as a door, as measured in a laboratory, with a known octave band
weighting curve applied to the result.

Sound Power Level

A noise level obtained by calculation from measurement data, given at the face of an item of plant or machinery. Referenced to
1072 W or TpW.

Sound Pressure Level
A noise level measured or given at a distance from a source or a number of sources. Referenced to 2x10 Pa.
Subjective Effect of Changes in Sound Pressure Level

The table below details the subjective effects of variations in sound pressures (adapted from Bies and Hansen).

Difference between background Increase in ambient noise level in .
. . , , Change in apparent loudness
noise and rating levels real terms
+10dB +10dB Twice as loud
+5dB +6dB Clearly noticeable
0dB +3dB Just perceptible
-10dB 0dB No change

W

Watts, the S unit to describe power, after engineer James Watt.

Document Package: 36082/3/2/3 Page: 24 of 24



