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AcouvsTic DesigN TECHNOLOGY

Noise and Vibration Consultants

Our Ref:- ADT 3046/AML

30 June 2020

Hannah Bolton
DK Architects

26 Old Haymarket
LIVERPOOL

L1 6ER

Dear Hannah

Re:- X1 The Plaza, Great Ancoats Street, Manchester — Planning Condition 11

Further to our recent discussions, we are writing to provide the additional information
requested by Manchester City Council in respect of the discharge of condition 11 of the
planning permission.

Introduction

In their response dated 17 June 2020 to the information submitted to date, the
Council said that “..“for emergency plant we allow this to be up to 10dB above
background provided it is only used in an emergency or tested in the daytime.”

Externally Mounted Plant

We understand that the only externally mounted plant on the building are the four
smoke extract fans, two on the top roof of the north block, and two further ones on
the south block, one on the 10" floor roof and one on the 8" floor roof.

We have attached datasheets for the Flakt HT63JM fans and the Type B 2D circular
discharge silencers.
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Computer Modelling

We have used CadnaA 2020 noise mapping software to model the noise propagation
from the attenuated fans to the surrounding area, and have used the building noise
map functionality of the software to predict the incident noise levels on the adjacent
residential properties.

The attached noise maps 3046/NM1 and NM2 show the predicted levels for full duty
and for test conditions respectively. In each case, the building noise maps have been
set to show the highest incident level on each of the adjacent buildings. The location
of the smoke extract fans is indicated by the four green crosses.

Discussion

Reference to the attached noise maps shows that the highest incident noise levels
occur on the top floor of The Cube, these being 54 dB(A) under full load condition, and
26 dB(A) under test conditions.

Our environmental noise survey in 2015 established that the typical nighttime
background noise levels around the site were around 55 - 60 dB(A) during the day,
falling to around 45 dB(A) during the night.

Our predictions therefore show that even under full load conditions, the installations
should be compliant with the Council’s requirements for emergency plant, even if they

were to run during the night. Under test conditions, the predicted levels are so far
below the daytime background noise levels as to be completely insignificant.

We trust this now provides you with the additional information you require, though please
do not hesitate to contact us if we may be of any further assistance.

Yours sincerely,

g

Andrew Lockwood B.Sc.(Hons.), M.I.O.A.
Director

ADT 3046
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Fan Code

Fan Diameter / Size
Blades

Fan Speed

Velocity

Blade Angle

Installation Type / Form of Running

Fan Casing

Requested Duty
Actual Emergency Duty
Outlet Dynamic Pressure

Idling Loss*

Duty Shaft Power
Max Shaft Power
Total Efficiency

Motor Frame
Motor Rating
Full Load Current
Starting Current
Motor Mounting
Electrical Supply
Start Type
Motor Winding
Enclosure

ErP [FMEG] Rating

ErP [FMEG] Target

FMEG Blade Angle [Range]
Measurement Category
VSD

Fan + Motor Efficiency
Motor Input Power (ErP)

SFP value

Power from mains
Energy Consumption
Running Cost / Year

Air Density
Smoke Venting

HT63JM/31/2/3/28
630 Size / mm

3

2910 rpm

20.0 m/s

28°

B/B

Long

6m3/s @ 300 Pa (static)
6.23m3/s @ 504 Pa (static)
240 Pa

167 Pa

7.77 kW
7.98 kW
59.7 %

112M

8.25 kW [ IE2 ]

155A

99.42 A

Pad

380-420 Volts 50 Hz 3 Phase
DOL

Standard

Standard All

N 58 (ErP Compliant 2015)
N 55

20°[16°-28°]

B (Total)

N

56.6% (4.89 m3*/s @ 601 Pa)
5.19 kW

1.43 W/(l/s) @ Actual Duty
8.9 kw

26713 kWh (3000 h/year)
£3206

1.2 kg/m3/20°C/0m /50% RH

300°C / 2 Hours (F300+)

"'-'ve Nt

' engineering

smoke and natural ventilation systems

Performance data has been derived from tests carried out in a Flakt Woods
laboratory, in accordance with 1SO 5801 and is specifically applicable for Ducted
installations. When an electronic controller is incorporated, enhanced motor
noise can occur - particularly when the operating speed is well below
maximum. FWL therefore recommend using an auto transformer speed
controller for noise sensitive applications. Bifurcateds are Erp exempt when
used continuously at >100C. They are not for use in the EEA at lower
temperatures.

Acoustic data has been derived from tests carried out in a Flakt Woods
laboratory, in accordance with BS 848 Pt 2, 1985 / ISO 5136 under Ducted
conditions. The LpA figure provided is the overall Inlet sound pressure level
calculated at the specified distance, under spherical, free field conditions.
Breakout levels stated are estimated from induct sound power levels and are
provided for guidance.

Acoustic figures for adjusted running speeds have been interpolated and are for
reference only.

Selection includes run / standby in series losses. Sound levels could differ to
those stated, dependant on fan spacing.

Terms and Conditions:This offer is made subject to the terms and conditions
detailed on the accompanying letter.

Sound Spectrum (Hz) Overall

63 125 250 500 1k 2k 4k 8k Lw*  LpA @ 3 m**
Inlet* 104 107 105 101 96 93 90 87 111 83
Outlet* 106 109 106 101 96 94 92 89 113 83
Breakout* 104 107 105 101 96 93 90 87 111 83

* LwA dB re 10-12W ** dBA re 2x10-5 Pa
Sound data at actual duty.
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Fan Code

Fan Diameter / Size
Blades

Fan Speed

Velocity

Blade Angle

Installation Type / Form of Running

Fan Casing

Requested Duty
Actual Emergency Duty
Outlet Dynamic Pressure

Idling Loss*

Duty Shaft Power
Max Shaft Power
Total Efficiency

Motor Frame
Motor Rating
Full Load Current
Starting Current
Motor Mounting
Electrical Supply
Start Type
Motor Winding
Enclosure

ErP [FMEG] Rating

ErP [FMEG] Target

FMEG Blade Angle [Range]
Measurement Category
VSD

Fan + Motor Efficiency
Motor Input Power (ErP)

SFP value

Power from mains
Energy Consumption
Running Cost / Year

Air Density
Smoke Venting

HT63IM/31/2/3/28
630 Size / mm

3

2910 rpm

20.0 m/s

28°

B/B

Long

6m3/s @ 300 Pa (static)
6.23m3/s @ 504 Pa (static)
240 Pa

167 Pa

7.77 kW
7.98 kW
59.7 %

112M

8.25 kW [ IE2 ]

155A

99.42 A

Pad

380-420 Volts 50 Hz 3 Phase
DOL

Standard

Standard All

N 58 (ErP Compliant 2015)
N 55

20°[16°-28°]

B (Total)

N

56.6% (4.89 m3*/s @ 601 Pa)
5.19 kW

1.43 W/(l/s) @ Actual Duty
8.9 kw

26713 kWh (3000 h/year)
£3206

1.2 kg/m3/20°C/0m /50% RH

300°C / 2 Hours (F300+)

Pover (kW)

\ 2

vent

engineering

amoke and natural ventilation systems

600

- K

T T T T T
300 400 500 700
Q- Volume Flow mls (Actual)

Sound Spectrum (Hz) Overall

63 125 250 500 1k 2k 4k 8k Lw*  LpA @ 3 m**
Inlet* 104 107 105 101 96 93 90 87 111 83
Outlet* 106 109 106 101 96 94 92 89 113 83
Breakout* 104 107 105 101 96 93 90 87 111 83

* LwA dB re 10-12W ** dBA re 2x10-5 Pa
Sound data at actual duty.

Selection includes run / standby in series losses. Sound levels could differ to
those stated, dependant on fan spacing.
Terms and Conditions: This offer is made subject to the terms and conditions
detailed on the accompanying letter.



VENT OPS
Image


Cylindrical Silencers

Type B & C Silencers

Construction

Casings are of rolled, pre-galvanised sheet steel with spun end rings
incorporating tapped inserts for fixing. Suitable fixing screws are pro-
vided with all steel silencers.

The absorbent material is acoustic grade mineral fibre with an erosion
resistant facing. 1t is protected and contained by a pre-galvanised
perforated steel sheet formed to match the fan diameter.

Cylindrical silencers shall be suitable for air pressures up to a maximum
of 1000 Pa. For duct pressures in excess of 1000 Pa please enquire.

A Melinex Lining (variant code M) can be supplied for critically clean
applications such as hospitals to ensure no fibre migration. The lining
may also be used in moisture or grease laden conditions, such as kitchen
extract systems where the material is used to stop the ingress of grease
etc. into the acoustic media. The use of the lining also allows the silenc-
ers to be low pressure steam cleaned. Some reduction of attenuation due
to the lining will be experienced.

Performances

Are derived from tests to BS848. Measurements of fan noise are made
with and without the silencer in position. The difference between re-
corded levels is the dynamic (with airflow) attenuation or insertion loss
of the silencer. Type B silencers may be directly coupled to both inlet and
outlet flanges of the fan. When type C silencers are directly coupled to
the fan flanges they are most effective on the outlet. A spacer duct of 1D
length between the fan inlet flange and a type C silencer is necessary to
ensure maximum performance. Note: C type silencers mounted close to
a fan may effect the aerodynamic performance.

Size Range

Type B silencer bore diameters range from 280 mm to 2000 mm metric
range, 6" to 75" imperial range in lengths equal to or twice the bore
diameter (1D or 2D) 6" to 9.5" are available in 1.5 D lengths only. Pres-
sure loss for type B silencers is the same as a plain duct.

Type C silencers have a centrally mounted absorbent pod in the airway

for increased attenuation. The pressure loss due to the pod is shown on
the chart below.
The diameter range is 315 mm to 2000 mm metric range or 12" to 75"
imperial range.

Fume Handling

Stainless Steel, PVC or Polypropylene construction is also available for
corrosive atmospheres. Please send details of the application with the
enquiry.

Marine Use

The construction of standard silencers has been proved satisfactory for
use below decks on ships and oil rigs and a specially strengthened de-
sign is available for other locations, please enquire.

Temperature Range

Standard silencers are suitable for temperatures from -40°C to 200°C.
When moisture resistant lining is used the continuous air handling tem-
perature is limited to 80°C. Special treatments enable silencers to oper-
ate at temperatures up to 600°C. For smoke applications, please enquire.

Finishes

Standard finish is galvanised zinc coating to BS2989 Z2. Other finishes
including epoxy paint are available to special order.

Mounting

Galvanised steel mounting feet, anti-vibration mounts and matching
flanges corresponding to those supplied for Aerofoil fans are available.
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Cylindrical Silencers

Acoustic Performance

Type B Dynamic Attenuation Type C Dynamic Attenuation

Imperial Imperial
Octave-Band Mid Frequencies Hz
Bore
Dia.Ins | Length | 63 | 125 | 250 | 500 | 1K | 2K | 4K | 8K
(D) Octave-Band Mid Frequencies Hz
6 1.5D 0 0 1 6 | 12 9 | 10 7 Bore
75 15D 0 0 1 7 11 8 9 6 Dla(.DI)ns Length 63 125 250 500 1K 2K 4K 8K
95 | 15D 0 0 2 7| 1 7 7 6 5 B 5 3 : 5 5 T T 5 T &
12 b ! 2 4 S | M |10 9 ! 20 2 6 6 12 [ 20 [ 25 [ 20 | 17
) 1] 2 SO I 2 I I - D 2 | 6 | 6 | 10 | 19 |24 | 20 | 17
5 | 2 3 511 | 18|11 9 8 20 3 7 | 8 | 14 | 29 | 29 | 23 | 18
2D 3 4 714 | 18|15 11| 1w " D 2 3 3 B 1 21 22 [ 21 K
19 1D 2 3 6 | 13 14 | 10 | 10 5 2D 2 4 10 | 20 [ 29 [ 30 [ 26 | 20
2D 3 4 8 | 19 18 [ 14 [ 11 [ 10 o D 3 5 A B | 19 |12 | 16 12
2 1D 3 5 7 15 13 8 9 8 2D 5 6 10 19 29 | 25 21 20
2D 4 6 9 | 19 19 [ 14 | 13 | 12 2 1D 4 5 8 16 | 19 [ 15 [ 14 | 13
2 ) 3 5 8 | 16 | 12 9 9 8 2D 5 7 10 | 20 [ 23 [ 21 | 17 14
2D 4 6 0 | 19 15 | 12 1 | 10 3 1D 5 5 11 18 | 19 | 14 | 14 [ 14
1D 4 5 11 16 11 10 8 9 2D 5 6 13 26 24 20 18 16
B 2 6 T3 10 3 2l 48 1D 5 8 | 12 | 19 | 17 | 14 | 12 | 10
p D 2 6 2 0 9 P 7 2D 5 8 14 |25 | 23 [ 17 | 17 12
3 A N N NN R I T ® e tw v ale el
. 1D 5 7 13 | 16 10 8 7 6
2D 6 8 15 [ 18 | 12 | 10 9 7
Metric Metric
Octave-Band Mid Frequencies Hz
Bore Octave-Band Mid Frequencies Hz
Dia. mm | Length 63 125 | 250 | 500 1K 2K 4K 8K Bore
(D) Dia. mm| Length | 63 125 | 250 | 500 1K 2K 4K 8K
o |0 1 1 2 8 | 11 | 8 8 | 7 ©)
2D 1 2 4 10 | 13 [10 | 10 9 315 1D 2 5 5 9 | 18 | 20 | 18 | 15
3 1D 1 2 4 9 11 10 9 7 2D 2 6 6 12 20 25 20 17
15
2D 1 2 5 [ 11 [ 16 [ 12 | 1|1 355 10 2 5 6 9 | 18 | 22 | 19 | 16
1D 1 2 4 10 12 10 9 7 2D 2 6 7 13 25 27 21 17
355 2D 2 3 6 13 17 14 11 11 200 1D 2 6 6 10 19 24 20 17
400 1D 2 3 5 10 13 1 9 8 2D 3 7 8 14 29 29 23 18
2D 3 4 7 14 18 15 11 12 450 1D 2 4 7 13 20 23 22 17
450 1D 2 3 6 12 13 | 1 10 6 2D 2 5 9 | 16 | 29 | 29 | 21 | 20
2D 3 4 8 | 17 |18 1 | unln 500 10 2 3 8 | 16 | 21 | 22 | 21 | 17
1D 2 3 6 13 14 10 10 5 2D 2 4 10 20 29 30 20 26
500
2D 3 4 8 19 18 14 1 10 560 1D 3 5 8 16 20 18 19 15
D 2 4 7 u u 9 | 10 7 2D 4 5 10 [ 20 | 29 | 28 | 21 | 23
560
) 3 5 9 19 B | 1 2 |1 630 1D 3 5 8 | 15 | 19 | 16 | 14 | 12
D 2 5 7 5 3 3 9 3 2D 5 6 10 [ 19 | 29 | 25 | 21 | 20
630
2D 4 6 9 19 19 14 13 12 710 1D 3 5 8 15 19 15 14 12
0 D 3 5 7 5 3 9 9 ) 2D 5 6 10 [ 20 | 26 | 23 | 18 | 17
D 4 5 9 19 7 | 13 2 |1 500 1D 4 5 8 | 16 | 19 | 15 | 14 | 13
800 1D 3 5 8 16 12 9 9 8 2D 5 7 11 22 23 21 16 14
2D 4 [ 6 10 [19 |15 1211w g0 |12 | 4 | 5 | 9|17 |19 |15 ] 14 13
900
D 7 5 2 19 5 | 12 11 10 1000 |10 5 5 11 | 18 | 19 | 15 | 14 | 13
D 4 5 T 5 1| 10 8 9 2D 5 7 13 [ 26 | 24 | 20 | 16 | 16
1000
2D 4 6 13 19 14 12 11 11 1120 1D 5 7 11 19 18 14 13 12
% 1D 4 [ 11 17 11 9 8 8 2D 5 8 13 25 23 18 16 13
11
2D 1 6 3 19 IVERIRY T 8 150 1P 5 8 12 [ 19 | 17 | 14 | 12 | 10
D 1 6 2 7 10 9 8 7 2D 5 8 14 [ 25 | 17 | 17 | 17 | 12
1250
D 1 6 m 19 w1 I 9 1400 | 1D 5 8 2 | 18 | 16 | 13 | 11 9
1D 4 6 12 16 10 8 7 6 2D 5 9 15 23 22 17 15 10
1400
2D 4 7 14 18 13 10 10 8 1600 1D 5 8 13 17 16 13 11 8
1D 4 7 12 16 10 8 7 6 2D 6 10 17 21 20 17 14 9
1600
2D 4 8 15 18 12 | 10 9 7 . " ;
For sizes above 60" or 1600 mm please enquire.
All performances are derived from tests to BS848.
For increased attenuation use Woods splitter silencers. Attenuation figures shown are typical in-situ Dynamic Performances. For

critical applications, particularly high performance fan systems please consult Woods Acoustic Department.




Cylindrical Silencers . T

Dimensions & Weights

Imperial Metric
i ) _ _ mm Metric (mm) Weight kg
Ins. Imperial - Dimensions (mm) Weight kg
" Mounting A
Mounting A Size | op [Noof | pop |Thread | Foot Holes Length B c
Size | op [Noof | by |rhread | FoOt Holes Length B c ©® Holes Dia |Spacing | 1D | 20 | 1D | 2D | 1D | 2D
(O Holes Dia |spacing | 10 | 20 | 10 | 20 | 10 | 0 280 [ 385 | 4 | 320 | ms | 10 | 230 | 280 | s60 9 [ 14
6 210 4 184 V6 7 P 1309 200 275 315 415 8 355 M8 10 265 315 630 10 17 13 19
355 455 8 395 M8 10 305 355 710 12 20 15 24
75 | 248| 4 | 216 | M6 7| 152 286* 3.6* - 400 | 500 | 8 | 450 | M10 | 10 350 | 400 | 800 | 15 | 25 | 18 | 30
95 [208| 4 | 273 | m8 9| 104 362+ 5.0* - 450 [ 600 | 8 | 500 [ M10 | 10 | 400 | 450 [ 900 [ 20 [ 33 [ 24 [ 39
12 a6] 8 | aa0 | me | 121 273 | a5l 60l 101 161 12] 18 500 | 650 | 12 [ 560 [ M10 | 10 | 450 | 500 [1000 | 25 | 41 | 29 | 48
560 | 710 | 12 | 620 [ M0 | 10 | 510 | s60 [1120 | 30 | s0 | 35 | =8
15 492 8 425 M10 u 343 381 762 13 22 16 26 630 780 12 690 M10 12 580 630 | 1260 35 61 42 72
19 645 8 541 | M12 | 11 438 483 | 965 | 24 39 28 46 710 | 860 | 16 770 | M10 | 10 660 710 | 1420 44 76 53 90
2 731 12 | 668 | Mi2 | 11| 559 | 610 |1219 | 34 | 57 | 39 | 67 800 [1000 | 16 [ 860 [ M10 | 12 | 750 | 800 1600 | 55 | 96 | 66 | 116
900 |1100 | 16 [ 970 [ m12 | 12 | 850 | 900 [1800 | 70 | 129 | 84 | 150
30 926 12 821 Mi12 14 1 762 1524 51 87 60 102 1000 |1200 16 1070 M12 12 950 1000 | 2000 82 157 100 182
38 |1181| 16 |1035 | M16 | 14| 914 | 965 [1930 | 79 | 149 | 94 | 172 1120 (1320 | 20 [1190 | M12 | 16 | 1070 |1120 2342 | 100 | 211 | 118 | 247
48 [1450 | 20 |1289 | M16 | 14 | 1143 |1219 [2540 | 114 | 239 | 133 | 278 1250 |1450 | 20 [1320 | m12 | 16 | 1150 |1219 |2540 | 127 | 266 | 147 | 306
60 1749 | 12 |1626 | Mi6 | 14 | 1422 |1524 |3150 | 250 | 500 | 282 | 563 1400 |1600 | 20 [1470 | m12 | 16 | 1300 |1400 |2902 | 199 | 399 | 220 | 453
1600 [1800 | 24 [1680 | m16 | 16 | 1500 [1600 |3302 | 311 | 637 | 362 | 739

Notes:
1. 6" - 9.5"are 1.5D long
2. For larger sizes please enquire

Lifting lugs on 60" and
/ 1400 - 1600 mm sizes only | |

8 =] POD - TYPE C ONLY
5 B L
Attachable ™|~ © : -
Feet 2 Holes /
(Optional : ! in each foot
Extra) _ 1D 102 mm 1D N
48-60" and

1120 - 1600 mm
2D Construction

Packing Specification Alternative crated packing

(at extra cost)

Typically:

Packed length is Silencer length plus 150 mm.
Packed section is square.

Side dimension is Silencer 0.D. plus 200 mm.

Protective Boards screwed to ends.
Packed length is Silencer length plus 50 mm.
Packed width and height —~ Silencer O.D.
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