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Why include natural ventilation?
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Studies show natural ventilation increases occupant productivity

Annual productivity gains from mixed-mode conditioning and natural ventilation
20

This equals $3,900 per
employee according to
the study

Improvement in productivity (%)

+5.1% +7.5% +7.7% +9.8% +18.0%

Sterling and Sterling Skov etal 1990 Hesehog Mahone Kroeling et al 1988 Leaman 2001 Rowe 2002
1983 2002

Sources: Carnegie Mellon University E-Bids Project CBPD/ABSIC BIDSTM



Studies show natural ventilation increases occupant productivity
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Bloomberg is pushing the boundaries to provide natural ventilation for a deep plan building in an
urban context
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To create a natural ventilation strategy

Typical section through a perimeter office space illustrating air flow from various systems and the natural ventilation system.

Fresh air passe s through foor plate Cool air from chilled ceiling

=

Air erters through the fin Warm air rises frorm equipment and people; fresh air passes through
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Bloomberg

Macroflow
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Understanding Local Air Pollution — What are the guidelines

European Guidelines vs US (EPA) Regulations

European Guidelines US (EPA) Regulations
Carbon 25 ppm [1 hour] 35 ppm [1 hour]
IEE— Monoxide 10 ppm [8 hour] 9 ppm [8 hour]
1} = i SR Mot to be excesded more than
. s \g | | once in a year
S0 ) 40 7% N!trn::gen 0.1 ppm [1 hour]
COMMISSION STAFE WORKING PAPER R — Dioxide
on the mplementtion o K A Qualty Polcy snd preparin o s comprcheasv el .02 ppm [1 yr] 0085 ppm [1 yr]
@ (equivalent to 40ug/m?3) (equivalent to 85ug/m?3)
% Ozone 0.12 ppm [1 hour]
Mot to be excesdead more than
- = once in a year
g Environmental | 0.064 ppm [8 hour] | 0.08 ppm [8 hour]
Q) gy PM, 35 pg/m? [24 hour]
P o g s 25 pg/mé [1 yr] 15 pg/m? [1 yr]
@% PM., 50 pg/m® 150 pg/m® [24 hour]
Mot to be exceeded more than
3btimesin a yvear
| 40 pg/m® [1 yr] ‘
Sulphur 0.048 ppm [24 hour] 0.14 ppm [24 hour]
EN EN Dicxide Mot to be exceeded more than
ONCe in & year
0.012 ppm [1 yr] 003 ppm [1 yr]

{From ASHRAE 62.1- 2010 and London Air Quality Metwork data, [ASHRAE, 2010],
These regulations and guidance are appropriate for outdoor air conditions, however the
European guidance also applies to internal air conditions)



Air quality stations around Bloomberg, London

Local monitoring stations
[part of the London Air Quality Network monitored by King's College London]
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Air quality around Bloomberg, London

European Ozone Air Quality Guidelines: Achieved
Sourca is part of the London Air Quality Natwork online resourcas, [King's College London, 2014]

Key: Annual mean O, air pollution for 2010, in microgrammes per metre cubed (pg/m®)

<3 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 55 58 60 7S5 100 125 150 150+
Passes annual mean objective Fails annual mean objective

European PM, . Air Quality Guidelines: Achieved

Source is part of the London Air Quality Network onlina resources, [King's Collage London, 2014]
y

Key: Annual mean PM2.5 air pollution for 2010, in microgrammes per metre cubed (pg/m®)

15 7 19

=13 13 21 23 25 27 33
Passes annual mean objective t' Fails annual
Limit Value

mean ohjective



Air quality around Bloomberg, London

European PM_  Air Quality Guidelines: Achieved
Source is part of the London Air Quality Metwork online resources, [King's College London, 2014]

Key: Annual mean PM 10 air pollution for 2010, in microgrammes per metre cubed (pg/m?)

25 L EL 43 55 58

<6 16 18 73 T8 =97
Passes annual mean objective t, Fails annual mean objective
Limit Value

] ar 4

Annual PM,, data in the City of London in 2010

Data taken from the [City of London, 2011].

European air quality objective®

5000

A000 = = - ———— - lﬂ- - = =
3 B Beech Street
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-_E Farringdon Strest
E ®  Upper Thames Strest
2 2000
3

10.00

Q00

2000 2001 2002 2003 2004 2005 2008 2007 2008 2009

*No US equivalent regulation listed in ASHRAE 62-1, [ASHRAE, 2010]

The closest monitoring sites for PM,, are Sir John Cass School
which is considered to be a background site and Upper Thames
Street, which is a priority location in the Mayor of London’s air
quality strategy, both were below the Limiting Value in 2009.



Air quality around Bloomberg, London

Air Quality Guidelines: Not Achieved Annual nitrogen dioxide data in the City of London: 2000-09

n Air Quality Network online resources, [King's College London, 2014] Sourca taken from publication by City of London [City of Landon, 2011]
i 160

European NO
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Permanent measuring stations

Number of times the hourly limit for nitrogen dioxide was
breached: 2002-09

Sourca taken from publication by City of London [City of London, 2011]
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The most recent available data shown on the adjacent extract J_"_ I_ _LLE_N. -8 .
from the LAQON data set, show that the site, together with many 09002 2002 ' 2004 ' 2005 2006 ' 2007 T 2008 2000

of the surrounding areas do not meet the European Limit value
for NO,,



Air quality around Bloomberg, London

Annual nitrogen dioxide data in the City of London,
2010 to 2014

Source taken from data collected by King's College London, 2014

140

@ Eurocpsan air quality &
100 Limit Value

2010 2011 2012 2013 2014

- = Air quality objective @ Sir John Cass & Walbrook Wharf @ Senator House

The data suggest that site is a marginal fail in relation to
the European Limit Values at road level. St. John Cass
School and Senator House are likely to be the most suitable
comparisons. Walbrook Wharf is very different and the
reasons are explained later.

Predicted NO, in 2015

Source taken from publication by City of London [City of London, 2011]
NO,, concentration (pg/m®)
[<36

| 136-40
[ |40-44
[ 44-48
I 48-52
B 5256
B 56-60
B 50-T5
B 75-100
B - 100

As a result: "In 2015, the Major proposes to introduce an
emissions standard for NO, J(Eur{} IV for NO, across London)
into the Low Emission Zone for HGVs, buses and coaches.
This would be subject to a suitable certification and testing
regime, and also subject to Government funding.” [City of
London, 2011]



Why is Walbrook Wharf not a precedent?

We believe that three factors contribute to the high
localised emissions levels recorded and predicted at the
Walbrook Wharf and Senator House monitoring stations on
Upper Thames Street:

1) Strategic roads that experience high traffic volumes
2) Geometry of the surrounding buildings.

3) No pollutant dispersion from wind.



Strategic Roads, Air Quality Hotspots
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City of London roads that are part of GLA network highlighted.

- Bloomberg Place site



Walbrook Wharf: Localised Concentrator Affect

Three major underpass
structures on Upper
Thames Street (formed

by air-rights building over)
cause elevated localised
emission levels. Pollution
emitted by vehicles is
trapped within and between
these underpasses along
Upper Thames Street.

1) Blackfriars underpass
300m tunnel that joins
Victoria Embankment and
Upper Thames Street

2) Queensbridge House
overpass
30m overpass

3) Cannon Bridge
overpass 60m overpass

. Bloomberg Place Blackfriars Queensbridge House . Cannon Bridge
site underpass underpass underpass



Wind lee: Limited Dilution

HORTH

WEST -~ EAST

M:-10
Mz-10
[ 6-8
Ha-s
| PR
MWo-:

SOUTH

The prevailing wind direction in London is south westerly wind that blows approximately 14% of the time at an average annual
daytime wind speed of 4.28 m/s. Wind flow effects the dispersion of pollutants. CIBSE TRY London



Wind lee: Limited Dilution

High rise buildings on the
southern edge of Upper
Thames Street impede
prevailing westerly wind
from dispersing pollutants
creating a concentrated
hotspot in Walbrook Wharf.
The combination of high
rise buildings and narrow
streets perpendicular to
Upper Thames Street limit
the dilution of pollution
provided by southerly/
westerly winds.

1
!
5 2
' Five storey buildings on
! southern side of Upper
Thames Street

LN

. Bloomberg Place Senator House ~ Walbrook Wharf
site




Senator House photographic evidence

@ Car parking entrances/exits
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Senator House northern entrance on Queen Victoria Street Partial view of Queensbridge House underpass western
entrance/exit



Senator House photographic evidence

Blackfriars underpass eastern entrance/exit
(Google maps image)

High traffic zone with many cars stationary (idling)



Walbrook Wharf photographic evidence

View towards Queensbridge House underpass eastern
entrance/exit

View towards Cannon Bridge underpass eastern entrance/ Narrow streets limit lateral dispersin of pﬂllutants '

exit



Walbrook Wharf photographic evidence

View towards Cannon Bridge underpass western entrance/
exit (Google maps image)

i
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High traffic zone with many cars idling near Cannon Bridge
underpass



Conclusions

The following conclusions were drawn to explain the high
emission readings on Upper Thames Street at the air quality
monitoring stations at Senator House and Walbrook Wharf:

= High traffic volume on Upper Thames Street, often with
vehicles idling for extended periods. Idling vehicles emit
more emissions in a given length of roadway than vehicles
moving at speed.

» Tunnels increase localised emission readings as pollutants
can not easily disperse hetween buildings and along the
tunnels.

= High rise buildings on Upper Thames Street impede
prevailing south westerly wind from dispersing pollutants as
it does in the surrounding areas

We think that the high NO, emission levels recorded and
predicted at Walbrook Wharf are extremely localised and
do not represent typical NO, levels at Bloomberg
London.
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A range of inlets and outlets were designed, analysed and tested




Addressing Noise

The busy urban environment 3 ; The natural ventilation design was required to
increases the challenge as = reduce ingress of street noise

attenuation is required to mitigate |
the noisy adjacent streets




Air Pollution Guidance
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Air Quality Sensors — Level 2

Carbon monoxide sensor locations NOXx sensor locations




Gill Fin

Design Prototype Visual Mock Up Pre-Commissioning
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Bloomberg

Internal environment



Controlling Indoor Thermal Comfort




Temperature




A full scale mock up using the final components was build and used for testing
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Working Together
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Construction
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Thank you for your time,
any questions?

Foster + Partners

Seminar March 21st2018
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