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O 23 2Aua7de tid B2 GBIT 18883-20022 20034 391942 LEH 0w

FANED 49U 2 g AuFzre] AUEsA it e tisl s
QL. AUYTBI ol AFEA(CO) HEE 2447 B 0.10% (1000 ppm)olstE, wAAX]
(PMi)= 24417+ B 0.15 mg/ni (150 pg/ni)E 71202 31 L.

_ﬁ
il

N
UER PN L R THE RO R S0 mg-'m’ 050 1 - hour mean
o —— NOz mrm’ 0.24 1 — hour mean
CO ﬁ-'mi 10 1 — hour mean
AR NH: mg'm’ 0.2 1 — hour mean
o e O3 mgm® 0.16 1 - hour mean
HCHO menn’ 0.1 1 — hour mean
benzene mg'ny’ 0.1l 1 — hour mean
tohene mg'm’ 0.20 1 — hour mean
xvlenes mg'm’ 0,20 1 = howr mean
Benzopyrene(BaP) w’ 1.0 24 — howr mean
LD LT ™VOC mg/m’ 0.60 8 = hour mean
I % 5 W oA G

19 2-2> e AYBFANA A&

[] &3 Guidance Notes for Managing of Indoor Air Quality in Offices and Public Places= 7l
HoHEZAe] AT HE TEHS VIFoE W$ S5t 52 TR, o]itEi]
7% 800 ppm °JSIE wl¢- ¥E r|Eo 2, 1000 ppmes FE V|Eo R At 5. vlA
AR (PM19) 8] 787 20 pg/mi o]3tE vl FEE, 180 /S YT 7IEoz 24T

Table 3.2 10 Objectives for Qffice Buildings and Public Places

Parameler ' 8-hour average * " Australia, Canada,
USEPATTI66 Excellent Class Good Class || ngan S{)ung Korea,
i ote, Sweden,
Room Temperature S 20to<255" =355°7 Il nga?\lolway
Relative Humidity T 40t0<T0° !\7,
AlCioveent L 02 03
Carbon Dioxide (CO.) PP <8007 < 1,000
. e me = T ™ Guidance Notes
Carbon Monoxide (CO) . =17 <7 I‘nrh!”rl ol
Respimble Suspended Particulates (PM,0) e’ 20° 1 gu“'_k W ORes e Fis P
/ A0 Bl
Nitrogen Dioxide (NOw) L =%
ppbv <11 < 80
N 1207 T i
Ozone (04) - 4 . EPD (1987)- Honakong
g Fimish sacietrof |AQ | <25 <6l : :
| (z001) | =507 1007
Formaldehyde (HCHO) — {
ppbv <24 81
™ <2007 < 600°
Total Volatile Organic Comp ds (TVOC) g — :
ppbv < 87 < 261
Radon (Ru) Bq/m’ - 150" <200°
Airborue Bacteria cfn/m’ 3001 * < 1.000* e v

<1¥ 2-3> &3¢ dWe7d 7+



(goal concentration)E A 3s}aL

Pollutant Goal concentration Status
Radon 200 Bg/m? (1 year) Final

(action level)
Formaldehyde 100 ppb (ceiling) Final

(residences. schools)
Lead 1.5 nug m3 (3 month) Interim
Carbon monoxide 9 ppm (8 hour) Interim

Nitrogen dioxide
Total volatile organic compounds

Single volatile organie compounds

500 yg-mj (1 hour)

< 50% Total volatile organic compounds

Under review
Level of concern

Level of concern

[] &3 National Health and Medical Research Councile Ay edE&d=Z #=Rn), TLdH s}
O] =(HCHO), &(Pb), ¥AFSIEHA(CO), °]4tstdANO02), F3a4 7713 FEZ(TVOO), 7
AL RIS EAE, 44, o)4ksE), F EREX, 2F9 127K SdEE #E R T

o] o
M -

Sulphates 15 pg/m? (1 year) Interim
Sulphur dioxide 500 ppb (10 minute) Interim
250 ppb (1 hour) Interim
20 ppb (1 year) Interim
Total suspended particulates 90 pg/m? (1 year) Interim
Ozone 120 ppb (1 hour) Interim
<I¥ 2-4 259 dUe7|d 7+
O w= da AR7F ddgrid dgdd i A4d A4S A Fey, #d 74
(ASHRAE, AMHA, EPA, NIOSH, OSHA)o] AW&714d 7]+ vidste 98 §

O obAol-elgeF Aef: u]4 R/ TINGO) APARCIE FE2 AHE7] A5k Az A,
F o9 Wk AuEA 24

Mongolia, Nepal, Thailand, and Vietnam).

& AYE 433 (Cambodia, India, Indonesia, Laos,
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- Zhol=gklo] wrEw A|std e PHAA o]4k3tErA 2,000ppm ©]S), HAH A 200 ug/mi ©]
3 FFo 2 G okEly, 25 Alztol= o]4kalEkA 3,000ppm ©] 3l w AR 250 pg/nd
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O 3 dsusad Auarid # A F(Practice Note for Managing Air Quality in
Air-conditioned Public Transport Facilities)< 2003d 11€e)] HxEEH O™ dRtE T} W2
2 FEFHY S FER AL Far]F(guideline) FFoE2 AF U AUFriE AxE, 9

sake] Belgel R A, AP B AN A A TN, 29 A AR, SRAA L 54

i Onality Cuidelines
(Hourly average)
Parameter
Level 1 Level 2
Carbon dioxide 2.500 ppm (4.500mg/nt) | 3,500 ppm (6.300 mg/nr)
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A2d T ANFER B A
L. 3ol 8ANAE 374 7edd ANZEY 2 A%

O AA 718 A2 202137kA] 267.49 22 22 A&l dFd. A ANF & 371=
3t Al AR Bl 60%, 3712 Az Al HIS 2 40% 1.

- AW F71E AR 2 20161 204.8% EE > 2021 267.4¢ &
- F71&3F AHl A R 20161 122.69 2] -> 2021 158449 &

- 3718 AEl2 AR R 20161 82.29) 2 -> 2021 1094 e

Ak 774% [T
a5 B.62% - 8%
F L 7o
20 - L B
L 5%
15 J b=
10 = L a3
L o,

5 .
L 1%
oA ; ; ; ; ; L 0%

2016 2017 2018 7019 2020 2071

. Revenue #— Growth rate

<19 2-7> 2016-2021d AW 37148 A& A% A=

(E 2-2> AA AW 3712 A dF

(91 Ao 22

& 2016 2017 2018 2019 2020 2021 | CAGR
AlYg 271 A 20.48 | 21.15 | 22.07 | 23.28 | 24.82 | 26.74 | 5.48

AH]A 8.22 8.49 8.87 9.39 10.06 | 10.90 -

g} AdH] 12.26 | 12.66 | 13.20 | 13.89 | 14.76 | 15.84 -

11) TECHNAVIO, Global Indoor Air Quality Market 2017-2021 (2016)



O AW &7 B3 A 20208714 7.3% o B+ HAZECAGRE gdiE AegE A
BE g s, s I ARV, AR 1EE 37 AA7IE0] AR Fa 992

2 S8 Aoz AP,

Indoor Air Purification Market: Technology Trends, Global, 2016—-2020

contribute to the indoor air purification sector on a large scale.

Advanced photocatalytic
oxidation: Advanced
technologies such as the
filterless Airocide technology are
the newer breed of photocatalytic
technologies expected to be
widely adopted in the near future.

utonomous air purifiers: This
technology is already in the market,
albeit on a smaller scale. However, its
adoption—which is mainly by offices,
museums, and large indoor spaces, all
of which can afford an autonomous air
purifier—will expedite its wide-scale
adoption in general.

Technology Advancement

The following shows the expected time frame during which the respective technologies will

Advanced low-cost air
purifier: Low-cost yet
effective air purifiers are
already in the market, but
the problem is to maximize
their effectiveness without
raising costs.

2016 2017 2018 2019

<14 2-8> 2016-2020

2020

Source: Frost & Sullivan

AW E7] B3 AAA

O AW 371387 1%04 Bu] A9t Foprloh Ade] Fa /Y J1& £ B B
3 Qom, FYe F SR e AT Ao WYY
- S AR BE AT M e F 3 S AW AF RS 20164
83.8¢) Wejol:, 2021 108.19] 2o ol Ao AYH. A H4e| FH agle A%
of W o4 Frhsh BAAB FAIM, ol wet BF 4w Auiz, AW/ AME
% AE AA, B AR w28 ol Ago] 23D .
- 1 AWErIE A EE 20161 6549 EEjol, 2021 84.79 EE o olE AS=E
AW, EUE AN37) 2984 52 A 98 7122 nhd Fol 9l
- oo}l ofAol-EjH Y HHe HAUFUIE AR FE= 201610 55.69 %”Eiolfﬁ, 2021

74.6% Gl o]& A=

sa7t o

= [e e = =< E.'IH
A7 F7) YRR Qstel Bale] B F4E Aom @u&%.

12) Frost & Sullivan, Technologies Enabling Indoor Air Purification (2016)
13) Frost & Sullivan, Top Technologies in Clean and Green Environment (2015)



Europe
IAP technology adoption level
in Europe is rated as medium
despite being the home to
the world’s leading IAP
company (Blueair).

R

Asia Pacific

In this region, Japan and
China have the highest
demand for indoor air
purifiers. The technology
adoption in India is still
small, but is expected to
grow due to markedly high
air pollution levels
recorded in early 2015.
Adoption in other parts of
the APAC region is also
growing due to recurring
regional haze incidents

1 that have worsened along
with climatic changes.

North America
United States has one of
the highest demands for
air purifiers. The
technology adoption is
high in North America due
to the high level of
awareness and generally

higher income level.

Technology adoption level

Middle East and Africa
Middle Eastern countries require more robust IAP

Wigh systems due to the more extreme environment é;?
Medium and prevalence of sand and desert storms.
IAP technology adoption in Africa is low as it is still
Low considered a luxury for households of middle

income level or higher.

O A 37143 #d 71es Axste 7192 <& 2-DF 2

- Akida Holdings LLC, Heaven Fresh, SharpA} 5©o] 48}, o] 23}, §@AA <] 22 A=

& 7€ 82 AGS olEo7AL U=

- enVerid Systems, Stadler Form, PURGGO At A et} e FZAE o] &3 A3y

Aol Al T2+ el 5.

- VeSS T A¥E s F71AA Ve Ado] o ARE AET o= A
=l

[e)
%719 0.2+ Partnering Robotics, Smart Air Filter, Panasonic,

(el

w K 2 e
* Blueair AB, Sweden
« Dyson Ltd., UK (UK)
* Royal Philips,
oy Netherlands
EEO
=
N\ _E=®W®
« Biological Controls, Inc., USA ég-.w
« Blau Aire Biotechnologies Inc., v Beijing Yadu Indoor
Canada Q C\_ Environmental Science and
* Cogswell Innovation, Inc., USA 222 Technology Co., Ltd., China
* Dyson, Inc., USA T + Cheetah Mobile, China
« enVerid Systems, USA Afaror « Daikin Industries Ltd., Japan
U Technologies, . : 5
« Honeywell International, Inc., & Panasonic Corporation, Japan
USA ingapere + Sharp Corporation, Japan

« 10Air, USA + Shin-Ah Electronics Co., Ltd.,

* National Aeronautics and South Korea.

Space Administration (NASA), + The Hong Kong Polytechnic
USA University, China
« Purafil, Inc,, USA * Winix Corporation, South
Korea

+ UV Flu Technologies, Inc

* Xiaomi, China
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one or more nanofibers;
one or more nanoparticles, wherein the nanoparticles are at
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least partially embedded in the one or more nanofibers; and
one or more pockets, wherein the pockets at least partially
surround the one or more nanoparticles.
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Europe 1,138.5 1,176.2 1,219.2 1,530.1 4.6
Asia-Pacific 5,902.3 6,112.3 7,214.6 9,802.3 6.3
Rest of the World 790.4 821.4 845.3 1,119.7 5.8
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BALLAST|CATENARY BRUSHES | PANTOG. | BRAKES RAIL |WHEEL

wt % g I frontal
C <01 <01 95.4 78.7 24 40,4 o,8 0,50
Frontal brake pad ppm
Al B3ool <0 0,03 719 529 22603 15 =01
Ba 591 0 28 85 14331 goo002 o,
Ca 23491 <o, a1 1207, 27857 35516 <01
Cu 35 50000 1000 197104 35436 193 160 1000
Fe 29705 go00 3000 1353 329000 17239 579595 980000
Lateral brake pad K agaxn <0,1 <0, 83 2609 =0,
Mg 9783 <01 <01 27: 25800 43558 <0,1
Na 11952 1064 <0.01 3715
s 163 <0,1 <0, 3178 30800 17813 10 20
Li 28 0,0 75
Ti 2716 53 28 43 60 1473 30 9,8
W a1 17 1 18 22 34 15 15
cr 76 131 22 18 132 68 300 173
Mni 646 40 1 1% 3099 569 11300 FOOO
co 5,2 1.4 <0, W3 14,5 8.1 8o
i 39 54 9,1 20 104 18 210 782
In a1 102 115 122, 52220 10682 (-]
As 2,1 29 <o,1 2,9 22 4.9 51
Rb 112 0,8 8,0
Wheels Sr 160 3.9 L7 &7 295 1905 =01
Cd L7
sn 2,9 2.9 15 9 15,3 31 20 a5
Sb 12 4.9 300 3059 43 a5 24
La 20 12 77
Ce 43 2,9 16
w 39 1,8 1,6 <0,01 1,8 a1
Pb 17 2,4 4,2 86 1260 7.8 <0,1
Bi 16
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London Mayor launches plan to improve
air quality on the London Underground

29 June 2017 * Author(s): Eurctranspert

Videos Webinars

31

SHARES

The Mayor of Londan, Sadig Khan, has instigated a new
review of air pollution levels on the Tube, introducing a
series of measures to minimise dust levels on the

Related stories

Also see...

Underground to ensure staff and passengers breathe
the cleanest air possible.

The Mayor and TrL have doubled investment in tackiing air quality o
£875 millian over the next fivs yiears, with the programme siming 1@
reduice toxic vehicle emissions; introducing the world's first Ultra
Low Er e {LILEZ) in 2019 {subject to consultation). and
dieaning up London’ iic transport fleets so that they lead the
way in ultra-low emissian technalagy
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A tunnel monitoring sensor for monitoring environmental
conditions in a tunnel comprises a first sensor module which
outputs an obscuration signal, a second sensor module which
outputs a first gas concentration signal, a common housing for the
first and second sensor modules and an electronic logic unit
which is preferably accommodated in the housing, which receives
the obscuration signal and the gas concentration signal and which
outputs a combined environmental condition signal on the basis of

a link of the obscuration signal and of the gas concentration
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A method for monitoring air particulates, including positioning a

particulate capture medium, flowing a predetermined volume of air

over a particulate capture medium to yield a test sample,

measuring the temperature and humidity of the air to generate

environmental information,

generating optical interrogation data

from the test sample, storing the optical interrogation data, and
analyzing the optical interrogation data to identify and quantify

particulates.
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Portable dust collector
Jet Flow Dynamics, LLC =457} uUsS
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A portable dust collector comprises a rectangular box—shaped
housing containing a rectangular box shaped filter chamber having
a dust collection volume in a lower portion thereof and providing
plenums for operative gas circulation in a compact environment.
The filter chamber shares a portion of the floor with the housing
and has a pair of internal parallel sidewalls spaced inwardly from
the outside sidewalls of the housing. The internal sidewalls define
a plurality of filter chamber dirty gas inlets located just under an
apertured cell plate from which the filters hang. The system is
provided with a pulse jet cleaning system located in the clean air
plenum above the cell plate.
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A loading apparatus lowers or raises a dust or particulate
collection container for ease of extraction and installation. This
apparatus is disposed within a rigid frame structure capable of
mounting to a wall or mobile device. A U-—shaped member
supports the dust collection container, the container typically
being a cylindrical bucket or container with integral rim or
handles. The U-shaped member orthogonally translates up into a
74 Q oF first position and down into a second position with activation of a
lever. The mechanics of the apparatus effects linear vertical
travel of the dust collection container and when in a first
position, mates the rim of the container onto a compliant gasket
member disposed with in the rigid frame structure, thus forming a
vacuum—tight interface necessary for vacuum systems, in

particular but not limited to, dust collection vacuum systems that

utilize a cyclone dust separator.
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