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2.0 Object

The object of this report is to present the findings of a desktop study which has been commissioned
by the Client to assess the acoustic impact of a CHP system which is housed in a purpose build boiler
room on the ground floor of the development known as Gondor Gardens, West Hampstead, London
NWe6.

It is understood that there is a planning requirement set down by the Local Authority which requires
and noise from mechanical and electrical services plant to be 10dB below the minimum prevailing
background levels at the nearest residential receiver. In this case use is made of an earlier
background noise report produced by noise.co.uk Ltd on 9th - 16th November 2010 which details
the findings of a 24 hour background noise assessment on site. [ Report No9587-1].

The report is designed to provide the objective evidence to prove compliance with the Local
Authority planning requirement.
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3.0 Scope

The scope of this report is as follows:

1) Presentation of sound pressure level prediction findings

2) Presentation of acoustic findings and comparison with current planning requirements of
the Local Authority. See below (confirmed in client email see below)

It is understood the External Noise Level from the boiler would need to be 10dBA lower than the
minimum prevailing background noise level.

It is understood that the boiler may be operational at anytime during the 24 hour period 7 days per week.

4.0 Sound Pressure Level Prediction

Boiler Room:

The boiler room flue location is detailed below:

~| CHP Flue

Figure 1: Boiler room approximate dimensions 6.5m x 6.5m x 2.4m high
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Boiler CHP Room:

The external wall is a cavity wall construction assumed to be a min 380Kg/m2 mass with double
hardwood reinforced door access to the space.

The CHP system is understood to be housed entirely within the boiler room with the exhaust routed
through a ducted system at roof level. The manufacturers data indicates that it will produce a worst
case sound pressure level of 65dB(A) @ 1m maximum from each unit: see below:

Wessex ModuMax High Efficiency Boilers - Performance and General Data

Approx. shipping weight kg | 175 ‘ 345 ‘ 515 | 220 |440 | 660 | 220 | 440 | 660
Noise emission @ 1m Max dB (A) 60 65
Min dB (A) 47 47

Figure 2: CHP Boiler Manufacturers Technical Specification - Full Sheet Detailed in the Appendix.

NOTE: This sound pressure level is for 1 off boiler CHP system there are three programmed for
installation on this site. If all operate at full duty the resulting sound pressure level would be:

3 x 65dB(A) = 69.8dB(A)

It is understood from the client that the nearest residential receiver is situated at 1st floor level
approximately 8m from the boiler room facade.

In order to predict the sound pressure level at the nearest sensitive receiver the following
assumptions are made.

1) Boiler noise (Octave bands) is taken from standard acoustic Text Engineering Noise Control 2nd
Edition - Bies & Hansen.

2) Wall to door surface area is approximately 4:1 ratio.

3) the minimum prevailing background noise level can be taken from the survey carried out by
noise.co.uk ( and detailed in the Appendix to this document) the minimum recorded LA90 over the
noise monitoring period was 33dB LA90,5min.

3) Cavity masonry wall performance is taken from Appendix 13B sound reduction index table’: see
below:

! Noise Control in Building Services SRL Ltd - Pergamon Press
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4) Door sound reduction index is also taken from Appendix 13B (worst case assumed wooden solid
doors)see below

Assume min mass 380Kg/m2: Appendix 138 SRL NCinBS. P403 28 34 34 40 56 73 76

Solid Hardwood Door (worst case SEI): Appendix 13B SRL NCinBS.
P403 13 17.0 21.0 26.0 29.0 31.0 34.0

Predicted sound pressure level:

The predicted sound pressure level is detailed in Table 1 in the Appendix and is summarised below:

83 125 250 500 @ 1k 2k Ak dBA)
Sound Pressure Level Outside Residential Property Boundary 36 33 27 18 14 0 -8 23

Minimum Night Time Background Sound Pressure Level (LA90,5min): noise.co.uk Ltd noise report No9587-1 33

Excess of Boiler Noise over background (Worst Case Condition) dB(A) -10
Conclusion : Complies with Planning Requirement. Condition satisfied

Predicted Sound Pressure Level from Boiler Room Breakout at facade of nearest residential receiver
=23dB (A)

As the prevailing minimum background sound pressure level recorded over the period 9th - 16th
November 2010 was 33dB LA90,5min the CHP Boiler noise is 10dB below the minimum background
sound pressure level on site.

5.0 Conclusion

The CHP boiler noise has been assessed using manufacturer's data and standard prediction methods
for calculating noise breakout from a plant room.

The plant room location is taken from the drawings. The nearest receiver is on the proposed
development at approximately 8m distance. The plant room design is taken from standard
construction and access to it from external areas is through standard double solid wooden doors.

The predictions indicate that the boiler noise will be 10dB below the minimum background sound
pressure level at the nearest residential receiver (1st floor level) during the quietest period of the
night (weekend period).

Based on this prediction the Local Authority planning requirement is met.

W.A.Whitfield BA. MSc, MIOA

Noise & Vibration Consultant
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Appendix




Technical Data

Wessex ModuMax High Efficiency Boilers - Performance and General Data

Module Size WM 110he WM 160he WM 220he
Model M10 /220 /330 /160 /320 /480 /220 /440 /660
No of modules 1 2 3 1 2 3 1 2 3
Building regulations seasonal efficiency (%)gross 873 86.7 86.6
Boiler output 80/60°C kW | 110 | 220 | 330 | 160 | 320 480 | 220 | 440 660
Btuh x 1000 | 375 | 757 | 1126 | 546 |[1092 | 1638 | 750 | 1501 | 2252
3 Boiler input (gross) Maximum kW 125 250 375 190 380 569 262 524 787
g Btuh x 1000 | 427 | 853 | 1280 | 648 |[1295 | 1943 | 894 | 1788 | 2685
Boiler input (nett) Maximum kW 113 225 338 171 342 513 236 472 708
Btuh x 1000 | 384 | 768 | 1152 | 583 |1166 | 1749 | 805 | 1610 | 2416
Boiler output Minimum 80/60°C kW 22 32 44
Btu/h x 1000 73 109 150
Water content (not including headers) litres 14 28 42 17 34 51 17 34 51
Minimum flow rate @ 20°C At rise Ifs 1.3 26 39 1.9 38 57 26 5.2 78
5 Water side pressure loss @ 20°C At rise mbar 25 144 190
g System design flow rate @ 11°C At rise v | 23 | 46 | 69 | 34 | 6.8 | 102 ] a8 | a6 | 144
Water side pressure loss @ 11°C At rise mbar 86 a87 595
Maximum water pressure barg 10
Gas flow rate natural gas (G20) - Maximum mm | 119 | 238 | 357 ‘ 18.4 | 36.8 | 55.2 | 25 | 50 | 75
5 Nominal gas inlet pressure natural gas (G20) mbar 20
Maximum gas inlet pressure natural gas (G20) mbar 25
Approx. flue gas volume @ 15°C. 9.1% CO2 N.TP mim | 161 | 322 | 483 | 239 | 478 | 717 | 321 | 642 | 963
| Maximum flue gas temperature °C 129 118 129
E NOx Emission (DAF) European Class 5 mag/kWh 38 34 39
Pressure at flue outlet Pa 150 142 150
mbar 15 1.42 15
3 Water flow/return connections G112"M G212"M
\E Gas inlet connection pipe thread size R1"M R11/a" M
§ Nominal flue diameter (VD) mm | 100 | 180 | 180 | 150 [250 [ 250 | 150 | 250 | 250
" | Condensate trap connection(s) (O/D) mm 32
P Powver consumption - maximurm w | 170 | 340 | 510 | 250 | 500 | 750 | 250 | 500 | 750
= | Nominal supply voltage 230V 1PH 50Hz
E Module start current Start Amps 1.2 1.3
- Run Amps 08 0.9
Approx. shipping weight kg | 175 | 345 | 515 | 220 | 440 | 660 | 220 | 440 | 660
Noise emission @ Tm Max dB (A) 60 65
Min dB (A) 47 47
Sound
Pressure
Levels
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Table 1 - Background Sound Pressure Level Survey
Gondor Gardens London NW6.
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09/11/2010
09/11/2010
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09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
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09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
09/11/2010
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09/11/2010
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09/11/2010
09/11/2010
09/11/2010
09/11/2010

Max BG Min BG
65.5 33.0
Time LAF90.0% dB, (A)
11:49:00 51.5
11:50:00 55.0
11:51:00 54.0
11:52:00 47.5
11:53:00 49.0
11:54:00 46.5
11:55:00 47.5
11:56:00 46.0
11:57:00 47.0
11:58:00 54.0
11:59:00 48.0
12:00:00 45.0
12:01:00 45.0
12:02:00 46.0
12:03:00 45.5
12:04:00 46.0
12:05:00 47.0
12:06:00 52.0
12:07:00 49.0
12:08:00 46.0
12:09:00 48.5
12:10:00 45.0
12:11:00 44.5
12:12:00 45.5
12:13:00 49.5
12:14:00 44.0
12:15:00 44.5
12:16:00 43.5
12:17:00 45.0
12:18:00 45.0
12:19:00 46.0
12:20:00 46.0
12:21:00 44.5
12:22:00 44.0
12:23:00 47.0
12:24:00 45.5
12:25:00 47.0
12:26:00 45.5
12:27:00 44.5
12:28:00 43.5
12:29:00 44.5
12:30:00 48.0
12:31:00 44.5
12:32:00 44.5
12:33:00 46.0
12:34:00 46.0
12:35:00 46.0
12:36:00 43.5
12:37:00 44.5
12:38:00 45.0
12:39:00 44.5
12:40:00 45.5
12:41:00 45.0
12:42:00 45.5
12:43:00 46.5
12:44:00 46.0
12:45:00 45.0
12:46:00 44.5
12:47:00 44.5
12:48:00 44.0
12:49:00 46.5
12:50:00 45.0
12:51:00 46.0
12:52:00 47.5
12:53:00 49.5
12:54:00 47.0
12:55:00 46.5
12:56:00 50.5
12:57:00 47.5
12:58:00 48.0
12:59:00 47.5
13:00:00 48.5
13:01:00 47.5
13:02:00 47.5
13:03:00 47.0
13:04:00 51.0
13:05:00 45.5
13:06:00 46.0
13:07:00 45.5
13:08:00 48.0
13:09:00 47.0
13:10:00 45.5
13:11:00 45.5
13:12:00 47.5
13:13:00 45.5
13:14:00 46.0
13:15:00 46.5
13:16:00 47.0
13:17:00 44.0
13:18:00 48.0
13:19:00 47.5
13:20:00 44.5
13:21:00 46.0
13:22:00 47.5
13:23:00 49.0
13:24:00 48.0
13:25:00 46.5
13:26:00 45.5
13:27:00 45.0
13:28:00 44.5
13:29:00 48.5
13:30:00 45.5
13:31:00 44.0
13:32:00 45.5
13:33:00 45.5
13:34:00 48.0
13:35:00 44.5
13:36:00 45.0
13:37:00 45.0
13:38:00 44.5
13:39:00 45.0
13:40:00 46.5
13:41:00 43.5
13:42:00 44.5
13:43:00 46.0
13:44:00 47.0
13:45:00 45.0
13:46:00 45.5
13:47:00 44.0
13:48:00 45.5
13:49:00 47.0
13:50:00 44.5
13:51:00 46.0
13:52:00 45.5
13:53:00 45.0
13:54:00 45.5
13:55:00 43.5
13:56:00 43.5
13:57:00 44.5
13:58:00 44.0
13:59:00 44.5
14:00:00 48.0
14:01:00 49.0
14:02:00 47.5
14:03:00 44.0
14:04:00 44.5
14:05:00 45.0
14:06:00 44.5
14:07:00 47.5
14:08:00 46.0
14:09:00 45.0
14:10:00 45.0
14:11:00 43.0
14:12:00 43.0
14:13:00 45.0
14:14:00 48.0
14:15:00 42.0
14:16:00 43.0
14:17:00 44.5
14:18:00 44.0
14:19:00 43.0
14:20:00 44.5
14:21:00 43.0
14:22:00 42.5
14:23:00 42.5
14:24:00 45.5
14:25:00 46.0
14:26:00 43.5
14:27:00 42.0
14:28:00 42.5
14:29:00 43.5
14:30:00 45.0
14:31:00 43.0
14:32:00 42.5
14:33:00 43.0
14:34:00 43.0
14:35:00 44.0
14:36:00 42.0
14:37:00 43.5
14:38:00 45.5
14:39:00 46.5
14:40:00 44.0
14:41:00 47.5
14:42:00 46.5
14:43:00 43.0
14:44:00 45.5
14:45:00 44.5
14:46:00 44.0
14:47:00 43.5
14:48:00 45.0
14:49:00 43.5
14:50:00 44.0
14:51:00 43.5
14:52:00 43.5
14:53:00 43.5
14:54:00 45.5
14:55:00 45.5
14:56:00 45.0
14:57:00 45.5
14:58:00 44.5
14:59:00 43.5
15:00:00 44.0
15:01:00 43.5
15:02:00 46.5
15:03:00 44.5
15:04:00 44.0
15:05:00 43.5
15:06:00 43.0
15:07:00 44.0
15:08:00 45.0
15:09:00 45.5
15:10:00 44.0
15:11:00 46.0
15:12:00 46.5
15:13:00 46.0
15:14:00 46.0

LAF90.0% dB, (A)



Datapoint Date Time LAF90.0% dB, (A)

207 09/11/2010 15:15:00 44.5
208 09/11/2010 15:16:00 45.0
209 09/11/2010 15:17:00 45.0
210 09/11/2010 15:18:00 46.0
211 09/11/2010 15:19:00 47.0
212 09/11/2010 15:20:00 48.0
213 09/11/2010 15:21:00 48.0
214 09/11/2010 15:22:00 47.0
215 09/11/2010 15:23:00 44.0
216 09/11/2010 15:24:00 44.5
217 09/11/2010 15:25:00 42.5
218 09/11/2010 15:26:00 45.5
219 09/11/2010 15:27:00 44.0
220 09/11/2010 15:28:00 48.0
221 09/11/2010 15:29:00 45.5
222 09/11/2010 15:30:00 46.5
223 09/11/2010 15:31:00 44.5
224 09/11/2010 15:32:00 43.0
225 09/11/2010 15:33:00 44.0
226 09/11/2010 15:34:00 46.5
227 09/11/2010 15:35:00 47.0
228 09/11/2010 15:36:00 46.5
229 09/11/2010 15:37:00 45.0
230 09/11/2010 15:38:00 47.5
231 09/11/2010 15:39:00 46.5
232 09/11/2010 15:40:00 48.0
233 09/11/2010 15:41:00 48.0
234 09/11/2010 15:42:00 47.0
235 09/11/2010 15:43:00 47.5
236 09/11/2010 15:44:00 47.0
237 09/11/2010 15:45:00 47.0
238 09/11/2010 15:46:00 46.0
239 09/11/2010 15:47:00 46.5
240 09/11/2010 15:48:00 47.0
241 09/11/2010 15:49:00 44.5
242 09/11/2010 15:50:00 45.5
243 09/11/2010 15:51:00 45.0
244 09/11/2010 15:52:00 49.0
245 09/11/2010 15:53:00 46.0
246 09/11/2010 15:54:00 47.0
247 09/11/2010 15:55:00 46.0
248 09/11/2010 15:56:00 46.5
249 09/11/2010 15:57:00 46.0
250 09/11/2010 15:58:00 45.5
251 09/11/2010 15:59:00 46.5
252 09/11/2010 16:00:00 45.5
253 09/11/2010 16:01:00 47.5
254 09/11/2010 16:02:00 45.0
255 09/11/2010 16:03:00 45.0
256 09/11/2010 16:04:00 45.0
257 09/11/2010 16:05:00 44.0
258 09/11/2010 16:06:00 47.0
259 09/11/2010 16:07:00 45.0
260 09/11/2010 16:08:00 44.0
261 09/11/2010 16:09:00 47.0
262 09/11/2010 16:10:00 47.0
263 09/11/2010 16:11:00 46.0
264 09/11/2010 16:12:00 45.0
265 09/11/2010 16:13:00 45.5
266 09/11/2010 16:14:00 46.0
267 09/11/2010 16:15:00 45.5
268 09/11/2010 16:16:00 45.5
269 09/11/2010 16:17:00 46.0
270 09/11/2010 16:18:00 44.5
271 09/11/2010 16:19:00 46.5
272 09/11/2010 16:20:00 44.5
273 09/11/2010 16:21:00 44.5
274 09/11/2010 16:22:00 45.5
275 09/11/2010 16:23:00 45.5
276 09/11/2010 16:24:00 50.5
277 09/11/2010 16:25:00 45.0
278 09/11/2010 16:26:00 47.0
279 09/11/2010 16:27:00 45.0
280 09/11/2010 16:28:00 45.0
281 09/11/2010 16:29:00 46.5
282 09/11/2010 16:30:00 46.0
283 09/11/2010 16:31:00 48.5
284 09/11/2010 16:32:00 46.0
285 09/11/2010 16:33:00 53.0
286 09/11/2010 16:34:00 46.0
287 09/11/2010 16:35:00 45.0
288 09/11/2010 16:36:00 44.0
289 09/11/2010 16:37:00 44.5
290 09/11/2010 16:38:00 45.0
291 09/11/2010 16:39:00 43.5
292 09/11/2010 16:40:00 44.5
293 09/11/2010 16:41:00 45.0
294 09/11/2010 16:42:00 44.5
295 09/11/2010 16:43:00 44.5
296 09/11/2010 16:44:00 43.0
297 09/11/2010 16:45:00 44.0
298 09/11/2010 16:46:00 47.0
299 09/11/2010 16:47:00 45.0
300 09/11/2010 16:48:00 45.0
301 09/11/2010 16:49:00 44.0
302 09/11/2010 16:50:00 43.5
303 09/11/2010 16:51:00 43.5
304 09/11/2010 16:52:00 48.0
305 09/11/2010 16:53:00 44.5
306 09/11/2010 16:54:00 44.5
307 09/11/2010 16:55:00 43.0
308 09/11/2010 16:56:00 43.5
309 09/11/2010 16:57:00 44.5
310 09/11/2010 16:58:00 44.5
311 09/11/2010 16:59:00 45.0
312 09/11/2010 17:00:00 46.5
313 09/11/2010 17:01:00 43.5
314 09/11/2010 17:02:00 44.5
315 09/11/2010 17:03:00 44.0
316 09/11/2010 17:04:00 44.0
317 09/11/2010 17:05:00 45.5
318 09/11/2010 17:06:00 46.0
319 09/11/2010 17:07:00 44.5
320 09/11/2010 17:08:00 44.0
321 09/11/2010 17:09:00 45.0
322 09/11/2010 17:10:00 45.0
323 09/11/2010 17:11:00 46.0
324 09/11/2010 17:12:00 45.0
325 09/11/2010 17:13:00 44.5
326 09/11/2010 17:14:00 53.0
327 09/11/2010 17:15:00 44.5
328 09/11/2010 17:16:00 45.0
329 09/11/2010 17:17:00 44.0
330 09/11/2010 17:18:00 43.5
331 09/11/2010 17:19:00 44.5
332 09/11/2010 17:20:00 45.5
333 09/11/2010 17:21:00 45.0
334 09/11/2010 17:22:00 45.0
335 09/11/2010 17:23:00 45.5
336 09/11/2010 17:24:00 45.5
337 09/11/2010 17:25:00 46.0
338 09/11/2010 17:26:00 44.5
339 09/11/2010 17:27:00 46.0
340 09/11/2010 17:28:00 44.5
341 09/11/2010 17:29:00 47.5
342 09/11/2010 17:30:00 45.0
343 09/11/2010 17:31:00 44.0
344 09/11/2010 17:32:00 44.0
345 09/11/2010 17:33:00 44.5
346 09/11/2010 17:34:00 46.0
347 09/11/2010 17:35:00 44.0
348 09/11/2010 17:36:00 43.5
349 09/11/2010 17:37:00 44.0
350 09/11/2010 17:38:00 47.5
351 09/11/2010 17:39:00 44.0
352 09/11/2010 17:40:00 43.5
353 09/11/2010 17:41:00 43.5
354 09/11/2010 17:42:00 45.5
355 09/11/2010 17:43:00 46.5
356 09/11/2010 17:44:00 43.5
357 09/11/2010 17:45:00 44.0
358 09/11/2010 17:46:00 43.5
359 09/11/2010 17:47:00 44.0
360 09/11/2010 17:48:00 45.0
361 09/11/2010 17:49:00 44.5
362 09/11/2010 17:50:00 45.5
363 09/11/2010 17:51:00 46.5
364 09/11/2010 17:52:00 44.0
365 09/11/2010 17:53:00 43.5
366 09/11/2010 17:54:00 45.5
367 09/11/2010 17:55:00 46.0
368 09/11/2010 17:56:00 45.0
369 09/11/2010 17:57:00 43.5
370 09/11/2010 17:58:00 43.5
371 09/11/2010 17:59:00 44.5
372 09/11/2010 18:00:00 44.0
373 09/11/2010 18:01:00 45.0
374 09/11/2010 18:02:00 43.5
375 09/11/2010 18:03:00 43.5
376 09/11/2010 18:04:00 47.0
377 09/11/2010 18:05:00 44.0
378 09/11/2010 18:06:00 46.0
379 09/11/2010 18:07:00 45.5
380 09/11/2010 18:08:00 44.0
381 09/11/2010 18:09:00 44.5
382 09/11/2010 18:10:00 44.5
383 09/11/2010 18:11:00 47.0
384 09/11/2010 18:12:00 45.5
385 09/11/2010 18:13:00 44.0
386 09/11/2010 18:14:00 45.5
387 09/11/2010 18:15:00 44.0
388 09/11/2010 18:16:00 46.0
389 09/11/2010 18:17:00 44.0
390 09/11/2010 18:18:00 49.0
391 09/11/2010 18:19:00 48.0
392 09/11/2010 18:20:00 44.0
393 09/11/2010 18:21:00 44.0
394 09/11/2010 18:22:00 46.0
395 09/11/2010 18:23:00 44.5
396 09/11/2010 18:24:00 44.0
397 09/11/2010 18:25:00 44.0
398 09/11/2010 18:26:00 45.0
399 09/11/2010 18:27:00 47.0
400 09/11/2010 18:28:00 45.0
401 09/11/2010 18:29:00 44.5
402 09/11/2010 18:30:00 46.5
403 09/11/2010 18:31:00 43.5
404 09/11/2010 18:32:00 46.0
405 09/11/2010 18:33:00 44.0
406 09/11/2010 18:34:00 46.0
407 09/11/2010 18:35:00 45.5
408 09/11/2010 18:36:00 44.5
409 09/11/2010 18:37:00 44.0
410 09/11/2010 18:38:00 44.0
411 09/11/2010 18:39:00 45.0
412 09/11/2010 18:40:00 43.5
413 09/11/2010 18:41:00 45.0
414 09/11/2010 18:42:00 44.5
415 09/11/2010 18:43:00 44.0
416 09/11/2010 18:44:00 43.5
417 09/11/2010 18:45:00 43.5
418 09/11/2010 18:46:00 44.0
419 09/11/2010 18:47:00 46.0
420 09/11/2010 18:48:00 45.0
421 09/11/2010 18:49:00 45.0
422 09/11/2010 18:50:00 43.5

423 09/11/2010 18:51:00 43.5



Datapoint Date Time LAF90.0% dB, (A)

424 09/11/2010 18:52:00 45.0
425 09/11/2010 18:53:00 45.0
426 09/11/2010 18:54:00 45.0
427 09/11/2010 18:55:00 44.0
428 09/11/2010 18:56:00 44.0
429 09/11/2010 18:57:00 43.0
430 09/11/2010 18:58:00 43.5
431 09/11/2010 18:59:00 44.5
432 09/11/2010 19:00:00 44.5
433 09/11/2010 19:01:00 49.0
434 09/11/2010 19:02:00 42.0
435 09/11/2010 19:03:00 43.0
436 09/11/2010 19:04:00 43.5
437 09/11/2010 19:05:00 44.5
438 09/11/2010 19:06:00 44.5
439 09/11/2010 19:07:00 43.5
440 09/11/2010 19:08:00 43.0
441 09/11/2010 19:09:00 47.5
442 09/11/2010 19:10:00 44.5
443 09/11/2010 19:11:00 42.5
444 09/11/2010 19:12:00 43.5
445 09/11/2010 19:13:00 43.0
446 09/11/2010 19:14:00 43.0
447 09/11/2010 19:15:00 43.5
448 09/11/2010 19:16:00 43.5
449 09/11/2010 19:17:00 44.5
450 09/11/2010 19:18:00 44.0
451 09/11/2010 19:19:00 51.5
452 09/11/2010 19:20:00 45.0
453 09/11/2010 19:21:00 43.5
454 09/11/2010 19:22:00 45.5
455 09/11/2010 19:23:00 44.0
456 09/11/2010 19:24:00 46.5
457 09/11/2010 19:25:00 43.5
458 09/11/2010 19:26:00 44.5
459 09/11/2010 19:27:00 44.5
460 09/11/2010 19:28:00 44.0
461 09/11/2010 19:29:00 46.0
462 09/11/2010 19:30:00 44.0
463 09/11/2010 19:31:00 45.0
464 09/11/2010 19:32:00 43.5
465 09/11/2010 19:33:00 44.5
466 09/11/2010 19:34:00 43.5
467 09/11/2010 19:35:00 43.0
468 09/11/2010 19:36:00 44.0
469 09/11/2010 19:37:00 45.5
470 09/11/2010 19:38:00 45.0
471 09/11/2010 19:39:00 44.5
472 09/11/2010 19:40:00 43.0
473 09/11/2010 19:41:00 42.5
474 09/11/2010 19:42:00 43.0
475 09/11/2010 19:43:00 43.0
476 09/11/2010 19:44:00 43.0
477 09/11/2010 19:45:00 43.5
478 09/11/2010 19:46:00 45.0
479 09/11/2010 19:47:00 44.5
480 09/11/2010 19:48:00 44.5
481 09/11/2010 19:49:00 43.5
482 09/11/2010 19:50:00 43.5
483 09/11/2010 19:51:00 43.5
484 09/11/2010 19:52:00 42.0
485 09/11/2010 19:53:00 44.5
486 09/11/2010 19:54:00 43.5
487 09/11/2010 19:55:00 42.0
488 09/11/2010 19:56:00 42.0
489 09/11/2010 19:57:00 46.5
490 09/11/2010 19:58:00 42.5
491 09/11/2010 19:59:00 43.0
492 09/11/2010 20:00:00 44.0
493 09/11/2010 20:01:00 43.5
494 09/11/2010 20:02:00 42.5
495 09/11/2010 20:03:00 45.5
496 09/11/2010 20:04:00 43.0
497 09/11/2010 20:05:00 44.0
498 09/11/2010 20:06:00 42.5
499 09/11/2010 20:07:00 41.5
500 09/11/2010 20:08:00 45.5
501 09/11/2010 20:09:00 42.5
502 09/11/2010 20:10:00 42.0
503 09/11/2010 20:11:00 42.0
504 09/11/2010 20:12:00 44.0
505 09/11/2010 20:13:00 44.5
506 09/11/2010 20:14:00 45.5
507 09/11/2010 20:15:00 43.0
508 09/11/2010 20:16:00 42.5
509 09/11/2010 20:17:00 42.0
510 09/11/2010 20:18:00 42.5
511 09/11/2010 20:19:00 43.0
512 09/11/2010 20:20:00 43.0
513 09/11/2010 20:21:00 42.0
514 09/11/2010 20:22:00 42.5
515 09/11/2010 20:23:00 43.0
516 09/11/2010 20:24:00 45.0
517 09/11/2010 20:25:00 52.0
518 09/11/2010 20:26:00 44.0
519 09/11/2010 20:27:00 43.0
520 09/11/2010 20:28:00 42.5
521 09/11/2010 20:29:00 45.5
522 09/11/2010 20:30:00 43.5
523 09/11/2010 20:31:00 42.5
524 09/11/2010 20:32:00 43.0
525 09/11/2010 20:33:00 42.5
526 09/11/2010 20:34:00 43.5
527 09/11/2010 20:35:00 44.5
528 09/11/2010 20:36:00 43.0
529 09/11/2010 20:37:00 45.0
530 09/11/2010 20:38:00 44.0
531 09/11/2010 20:39:00 43.5
532 09/11/2010 20:40:00 43.0
533 09/11/2010 20:41:00 42.5
534 09/11/2010 20:42:00 43.0
535 09/11/2010 20:43:00 43.0
536 09/11/2010 20:44:00 47.5
537 09/11/2010 20:45:00 46.5
538 09/11/2010 20:46:00 42.5
539 09/11/2010 20:47:00 44.0
540 09/11/2010 20:48:00 43.0
541 09/11/2010 20:49:00 43.0
542 09/11/2010 20:50:00 43.0
543 09/11/2010 20:51:00 52.5
544 09/11/2010 20:52:00 45.5
545 09/11/2010 20:53:00 45.5
546 09/11/2010 20:54:00 43.0
547 09/11/2010 20:55:00 43.0
548 09/11/2010 20:56:00 42.5
549 09/11/2010 20:57:00 42.0
550 09/11/2010 20:58:00 43.0
551 09/11/2010 20:59:00 42.5
552 09/11/2010 21:00:00 47.0
553 09/11/2010 21:01:00 44.5
554 09/11/2010 21:02:00 42.5
555 09/11/2010 21:03:00 42.0
556 09/11/2010 21:04:00 42.5
557 09/11/2010 21:05:00 43.0
558 09/11/2010 21:06:00 43.0
559 09/11/2010 21:07:00 42.0
560 09/11/2010 21:08:00 44.0
561 09/11/2010 21:09:00 43.0
562 09/11/2010 21:10:00 47.0
563 09/11/2010 21:11:00 43.0
564 09/11/2010 21:12:00 43.5
565 09/11/2010 21:13:00 42.5
566 09/11/2010 21:14:00 42.5
567 09/11/2010 21:15:00 46.0
568 09/11/2010 21:16:00 43.0
569 09/11/2010 21:17:00 42.5
570 09/11/2010 21:18:00 43.0
571 09/11/2010 21:19:00 42.0
572 09/11/2010 21:20:00 42.5
573 09/11/2010 21:21:00 43.0
574 09/11/2010 21:22:00 47.0
575 09/11/2010 21:23:00 43.5
576 09/11/2010 21:24:00 43.5
577 09/11/2010 21:25:00 45.0
578 09/11/2010 21:26:00 46.5
579 09/11/2010 21:27:00 44.0
580 09/11/2010 21:28:00 42.5
581 09/11/2010 21:29:00 43.0
582 09/11/2010 21:30:00 44.0
583 09/11/2010 21:31:00 43.0
584 09/11/2010 21:32:00 42.0
585 09/11/2010 21:33:00 43.0
586 09/11/2010 21:34:00 43.0
587 09/11/2010 21:35:00 43.5
588 09/11/2010 21:36:00 51.5
589 09/11/2010 21:37:00 44.5
590 09/11/2010 21:38:00 42.5
591 09/11/2010 21:39:00 42.5
592 09/11/2010 21:40:00 44.5
593 09/11/2010 21:41:00 42.5
594 09/11/2010 21:42:00 43.5
595 09/11/2010 21:43:00 42.5
596 09/11/2010 21:44:00 42.0
597 09/11/2010 21:45:00 46.0
598 09/11/2010 21:46:00 43.0
599 09/11/2010 21:47:00 42.0
600 09/11/2010 21:48:00 41.5
601 09/11/2010 21:49:00 42.0
602 09/11/2010 21:50:00 42.0
603 09/11/2010 21:51:00 41.5
604 09/11/2010 21:52:00 42.5
605 09/11/2010 21:53:00 43.0
606 09/11/2010 21:54:00 43.0
607 09/11/2010 21:55:00 43.0
608 09/11/2010 21:56:00 42.5
609 09/11/2010 21:57:00 42.0
610 09/11/2010 21:58:00 44.5
611 09/11/2010 21:59:00 43.5
612 09/11/2010 22:00:00 47.5
613 09/11/2010 22:01:00 43.0
614 09/11/2010 22:02:00 42.0
615 09/11/2010 22:03:00 42.0
616 09/11/2010 22:04:00 42.0
617 09/11/2010 22:05:00 43.0
618 09/11/2010 22:06:00 43.5
619 09/11/2010 22:07:00 42.5
620 09/11/2010 22:08:00 42.5
621 09/11/2010 22:09:00 42.5
622 09/11/2010 22:10:00 43.5
623 09/11/2010 22:11:00 45.5
624 09/11/2010 22:12:00 48.0
625 09/11/2010 22:13:00 43.0
626 09/11/2010 22:14:00 42.5
627 09/11/2010 22:15:00 42.0
628 09/11/2010 22:16:00 43.0
629 09/11/2010 22:17:00 43.0
630 09/11/2010 22:18:00 44.0
631 09/11/2010 22:19:00 47.0
632 09/11/2010 22:20:00 44.0
633 09/11/2010 22:21:00 42.0
634 09/11/2010 22:22:00 42.0
635 09/11/2010 22:23:00 43.0
636 09/11/2010 22:24:00 43.5
637 09/11/2010 22:25:00 43.5
638 09/11/2010 22:26:00 43.0
639 09/11/2010 22:27:00 42.5

640 09/11/2010 22:28:00 43.5



Datapoint Date Time LAF90.0% dB, (A)

641 09/11/2010 22:29:00 43.0
642 09/11/2010 22:30:00 43.0
643 09/11/2010 22:31:00 44.5
644 09/11/2010 22:32:00 44.0
645 09/11/2010 22:33:00 45.5
646 09/11/2010 22:34:00 44.0
647 09/11/2010 22:35:00 43.0
648 09/11/2010 22:36:00 42.5
649 09/11/2010 22:37:00 43.5
650 09/11/2010 22:38:00 42.5
651 09/11/2010 22:39:00 42.5
652 09/11/2010 22:40:00 42.5
653 09/11/2010 22:41:00 42.0
654 09/11/2010 22:42:00 41.5
655 09/11/2010 22:43:00 42.0
656 09/11/2010 22:44:00 42.0
657 09/11/2010 22:45:00 41.5
658 09/11/2010 22:46:00 41.0
659 09/11/2010 22:47:00 42.0
660 09/11/2010 22:48:00 42.0
661 09/11/2010 22:49:00 41.5
662 09/11/2010 22:50:00 42.0
663 09/11/2010 22:51:00 42.0
664 09/11/2010 22:52:00 41.5
665 09/11/2010 22:53:00 41.5
666 09/11/2010 22:54:00 41.5
667 09/11/2010 22:55:00 43.5
668 09/11/2010 22:56:00 42.5
669 09/11/2010 22:57:00 41.5
670 09/11/2010 22:58:00 41.5
671 09/11/2010 22:59:00 43.0
672 09/11/2010 23:00:00 42.5
673 09/11/2010 23:01:00 42.5
674 09/11/2010 23:02:00 42.5
675 09/11/2010 23:03:00 49.5
676 09/11/2010 23:04:00 42.0
677 09/11/2010 23:05:00 46.5
678 09/11/2010 23:06:00 43.0
679 09/11/2010 23:07:00 42.5
680 09/11/2010 23:08:00 42.0
681 09/11/2010 23:09:00 42.5
682 09/11/2010 23:10:00 42.0
683 09/11/2010 23:11:00 41.5
684 09/11/2010 23:12:00 41.0
685 09/11/2010 23:13:00 41.5
686 09/11/2010 23:14:00 41.5
687 09/11/2010 23:15:00 41.5
688 09/11/2010 23:16:00 42.5
689 09/11/2010 23:17:00 43.0
690 09/11/2010 23:18:00 43.0
691 09/11/2010 23:19:00 41.5
692 09/11/2010 23:20:00 41.0
693 09/11/2010 23:21:00 41.0
694 09/11/2010 23:22:00 42.0
695 09/11/2010 23:23:00 42.0
696 09/11/2010 23:24:00 41.5
697 09/11/2010 23:25:00 41.5
698 09/11/2010 23:26:00 41.5
699 09/11/2010 23:27:00 42.0
700 09/11/2010 23:28:00 41.0
701 09/11/2010 23:29:00 41.5
702 09/11/2010 23:30:00 41.5
703 09/11/2010 23:31:00 40.5
704 09/11/2010 23:32:00 41.5
705 09/11/2010 23:33:00 40.5
706 09/11/2010 23:34:00 41.5
707 09/11/2010 23:35:00 41.5
708 09/11/2010 23:36:00 40.5
709 09/11/2010 23:37:00 40.5
710 09/11/2010 23:38:00 40.5
711 09/11/2010 23:39:00 40.5
712 09/11/2010 23:40:00 40.5
713 09/11/2010 23:41:00 41.5
714 09/11/2010 23:42:00 41.0
715 09/11/2010 23:43:00 42.5
716 09/11/2010 23:44:00 41.5
717 09/11/2010 23:45:00 41.0
718 09/11/2010 23:46:00 40.5
719 09/11/2010 23:47:00 40.5
720 09/11/2010 23:48:00 40.5
721 09/11/2010 23:49:00 41.0
722 09/11/2010 23:50:00 41.0
723 09/11/2010 23:51:00 40.0
724 09/11/2010 23:52:00 41.0
725 09/11/2010 23:53:00 41.0
726 09/11/2010 23:54:00 40.5
727 09/11/2010 23:55:00 41.0
728 09/11/2010 23:56:00 40.5
729 09/11/2010 23:57:00 41.0
730 09/11/2010 23:58:00 41.0
731 09/11/2010 23:59:00 40.0
732 10/11/2010 00:00:00 40.0
733 10/11/2010 00:01:00 40.0
734 10/11/2010 00:02:00 40.5
735 10/11/2010 00:03:00 40.0
736 10/11/2010 00:04:00 41.0
737 10/11/2010 00:05:00 41.0
738 10/11/2010 00:06:00 41.0
739 10/11/2010 00:07:00 41.0
740 10/11/2010 00:08:00 40.5
741 10/11/2010 00:09:00 40.5
742 10/11/2010 00:10:00 40.0
743 10/11/2010 00:11:00 40.5
744 10/11/2010 00:12:00 41.0
745 10/11/2010 00:13:00 39.5
746 10/11/2010 00:14:00 40.0
747 10/11/2010 00:15:00 40.5
748 10/11/2010 00:16:00 41.0
749 10/11/2010 00:17:00 41.0
750 10/11/2010 00:18:00 39.5
751 10/11/2010 00:19:00 40.0
752 10/11/2010 00:20:00 40.5
753 10/11/2010 00:21:00 40.5
754 10/11/2010 00:22:00 40.5
755 10/11/2010 00:23:00 41.0
756 10/11/2010 00:24:00 41.5
757 10/11/2010 00:25:00 41.0
758 10/11/2010 00:26:00 40.5
759 10/11/2010 00:27:00 41.5
760 10/11/2010 00:28:00 40.5
761 10/11/2010 00:29:00 40.0
762 10/11/2010 00:30:00 40.0
763 10/11/2010 00:31:00 40.5
764 10/11/2010 00:32:00 40.0
765 10/11/2010 00:33:00 39.5
766 10/11/2010 00:34:00 39.5
767 10/11/2010 00:35:00 40.0
768 10/11/2010 00:36:00 39.0
769 10/11/2010 00:37:00 40.0
770 10/11/2010 00:38:00 40.0
771 10/11/2010 00:39:00 39.5
772 10/11/2010 00:40:00 39.5
773 10/11/2010 00:41:00 40.5
774 10/11/2010 00:42:00 41.0
775 10/11/2010 00:43:00 40.5
776 10/11/2010 00:44:00 41.0
777 10/11/2010 00:45:00 40.0
778 10/11/2010 00:46:00 39.5
779 10/11/2010 00:47:00 39.5
780 10/11/2010 00:48:00 38.5
781 10/11/2010 00:49:00 39.5
782 10/11/2010 00:50:00 39.0
783 10/11/2010 00:51:00 38.5
784 10/11/2010 00:52:00 39.0
785 10/11/2010 00:53:00 38.5
786 10/11/2010 00:54:00 39.0
787 10/11/2010 00:55:00 39.5
788 10/11/2010 00:56:00 39.5
789 10/11/2010 00:57:00 39.5
790 10/11/2010 00:58:00 39.5
791 10/11/2010 00:59:00 39.5
792 10/11/2010 01:00:00 39.0
793 10/11/2010 01:01:00 39.0
794 10/11/2010 01:02:00 39.5
795 10/11/2010 01:03:00 39.0
796 10/11/2010 01:04:00 39.5
797 10/11/2010 01:05:00 39.5
798 10/11/2010 01:06:00 39.0
799 10/11/2010 01:07:00 39.0
800 10/11/2010 01:08:00 40.0
801 10/11/2010 01:09:00 40.0
802 10/11/2010 01:10:00 40.5
803 10/11/2010 01:11:00 39.0
804 10/11/2010 01:12:00 39.0
805 10/11/2010 01:13:00 40.5
806 10/11/2010 01:14:00 40.0
807 10/11/2010 01:15:00 38.5
808 10/11/2010 01:16:00 39.0
809 10/11/2010 01:17:00 38.0
810 10/11/2010 01:18:00 39.0
811 10/11/2010 01:19:00 38.5
812 10/11/2010 01:20:00 38.5
813 10/11/2010 01:21:00 38.5
814 10/11/2010 01:22:00 39.0
815 10/11/2010 01:23:00 39.5
816 10/11/2010 01:24:00 39.0
817 10/11/2010 01:25:00 38.5
818 10/11/2010 01:26:00 38.5
819 10/11/2010 01:27:00 38.5
820 10/11/2010 01:28:00 38.5
821 10/11/2010 01:29:00 39.0
822 10/11/2010 01:30:00 39.0
823 10/11/2010 01:31:00 39.0
824 10/11/2010 01:32:00 38.5
825 10/11/2010 01:33:00 39.0
826 10/11/2010 01:34:00 39.5
827 10/11/2010 01:35:00 40.0
828 10/11/2010 01:36:00 39.0
829 10/11/2010 01:37:00 39.0
830 10/11/2010 01:38:00 38.5
831 10/11/2010 01:39:00 39.0
832 10/11/2010 01:40:00 39.0
833 10/11/2010 01:41:00 39.5
834 10/11/2010 01:42:00 39.0
835 10/11/2010 01:43:00 39.0
836 10/11/2010 01:44:00 39.0
837 10/11/2010 01:45:00 41.0
838 10/11/2010 01:46:00 40.0
839 10/11/2010 01:47:00 40.5
840 10/11/2010 01:48:00 38.5
841 10/11/2010 01:49:00 39.5
842 10/11/2010 01:50:00 38.5
843 10/11/2010 01:51:00 38.0
844 10/11/2010 01:52:00 38.5
845 10/11/2010 01:53:00 40.0
846 10/11/2010 01:54:00 40.0
847 10/11/2010 01:55:00 39.5
848 10/11/2010 01:56:00 40.0
849 10/11/2010 01:57:00 42.5
850 10/11/2010 01:58:00 40.0
851 10/11/2010 01:59:00 39.0
852 10/11/2010 02:00:00 39.5
853 10/11/2010 02:01:00 39.5
854 10/11/2010 02:02:00 39.5
855 10/11/2010 02:03:00 39.0
856 10/11/2010 02:04:00 38.5

857 10/11/2010 02:05:00 38.5



Table 2: Calculation of Composite Sound Reduction Index - Common Room Facade

Includes Wall and Double Access Doors

63
Internal Sound Pressure in Common Room Using Typical burner Noise Spectrum Table 11.15 Bies & Hansen p460 6
Lp = 73
Nearest Residential Property 8m away (1st Floor)
Approx Surface Area of Wall (m)6.9m x 2.4m 16.56
Approx Surface Area of Door (m) 2m x 2.1m 4.2
Approx Wall to Door Ratio = 4:1
Compute the Contribution from Boiler Room
63
Wall Construction - Double Skin masonry Wall Assume min mass 380Kg/m2: Appendix 13B SRL NCinBS. P403 28
Solid Hardwood Door (worst case SRI): Appendix 13B SRL NCinBS.
Door Construction - Steel double door set. P403 13
Difference in building elements -15
7

Composite Sound Reduction Index Fig 5.9 SRL "Noise Control in Building Services"assumed ratio 1:3
63
Final Composite SRI Pump Room 21

Noise Breakout to Residential Property Calculated Using L2=L1-R + 10Log S-20 Log r - 14 (Where S = Area of Common Room Wall & r is distance to Residential Property 17m)

63
Sound Pressure Level in Pump Room 73
Composite Sound Reduction of Common Room Fagade 21
10Log S s = roof & front fagcade 20.76 13
20 Logr r=8m 8 18
Facade Correction 3dB 3 3

63
Sound Pressure Level Outside Residential Property Boundary 36

Minimum Night Time Background Sound Pressure Level (LA90,5min): noise.co.uk Ltd noise report No9587-1

Excess of Boiler Noise over background (Worst Case Condition) dB(A)
Conclusion : Complies with Planning Requirement. Condition satisfied
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460 Sound power and sound pressure level estimation

Table 11.15 Values to be subtracted from overall power levels L,, to
obtain band levels for boiler noise

Octave band corrections (dB)

Octave band center General-purpose Large power plant
[frequency (Hz) boilders boilers
31.5 6 4
63 6 3
125 7 10
250 9 16
500 12 17
1000 15 19
2000 18 21
4000 21 21
8000 24 21

(Reprinted with permission, Edison Electric Institute, 1978.)

11.11 TURBINE NOISE

The principal noise sources of gas turbines are the casing, inlet and exhaust.
The overall sound power levels contributed by these components of gas
turbine noise (with no noise control) may be calculated using the following
equations (Army, Air Force and Navy, USA 1983a):

Casing:

L,=120+5log,, MW (dBrel10~'2W) (11.64)
Inlet:

L,=127+15log,o MW (dBrel0 2 W) (11.65)
Exhaust:

L,=133+10log,, MW (dBrel0 '*W) (11.66)

The octave band levels may be calculated by subtracting the corrections
listed in Table 11.16. The approximate casing noise reduction due to various
types of cover are listed in Table 11.17. Noise reductions due to inlet and
exhaust mufflers can be calculated using the methods of Chapter 9, or
preferably using manufacturer’s data. Normally, the inlet and discharge
cross-sectional areas of the muffler stacks are very large; thus additional noise
reductions will occur due to the directivity of the stacks. This effect can be
calculated using Figure 9.25.

Table 11.16
levels. Subtr:
band and A-

Octave band .
[frequency (H:

315
63
125
250
500
1000
2000
4000
8000
A-weighted (d

(From Army, A

Table 11.17 A

Octave band cq
frequency (Hz)

31.5
63
125
250
500
1000
2000
4000
8000

(From Army, Air
* Glass fiber or o
" Glass fiber or m
steel or 12 mm 1
¢ Enclosing metal
no acoustic absi
4 Enclosing metal
acoustic absorp
* Enclosing metal
cabinet muffled
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