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Innovating Energy Technology

About Fuji Electric [FC Fuii Electric

In energy management In automobiles In railways
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Fuji Electric’s sensors
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Innovating Energy Technology

Valuable components and services creator

Improving infrastructures, indust

Customer satisfaction provider

FA components providing

and transportation. business.
Most VValuable Service Provider { } Most Valuable Components Provider
R —— R —

N

T

- For system solutions Sensor components
* Specific sensors, high sensitivity sensors (for plant control). *MEMS technology applied sensors.
Plant equipment ;
AT ? 3
i
‘mm_;'a-* LRy
Flow meter Power meter Pressure sensor  Gas alarm
(sensor)
Gas analyzer i ‘--_':'_\:"j S ‘
Radiation equipment |/211C SYStETS  Transmitter e |
ol Acceleration  Auto focus  Coin and banknote
Water treatment sensor sensor recycler
i New sensors
uuuuu = e
‘. oo Bt :
L (=4 — " [
T e Water quality monitor ﬂ*- Pl Lo
environmental monitors Aerosol analysis Sensors for stepper
3

© Fuiji Electric Co., Ltd. All rights reserved.



JF= Fuiji Electric
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About PM2.5

@PM2.5 has various origins, sizes and chemical compositions(Fig.1, Fig.2).

@ There are growing concerns about health effects (Fig.3) and meteorological effects (Fig.4).

@®Reducing PM2.5 requests more detailed information (sizes, origins...).

M PM_2.5 generation mechanism (Fig.1)
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M Health effect (Fig.3)
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M Aerosol Particle Size distribution (Fig.2)
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Aerosol particle combined analyzer FC Fuii Electric

Innovating Energy Technology

Hourly mass concentration Particle size, number and composition real-time (every 15min) analysis.
monitoring only Possible applications : Inferring PM2.5 origins, improving PM2.5 forecast
Existing method Fuji Electric’s aerosol particle combined analyzer
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R . Fuiji Electric
Field test at Kawasaki ,,,ﬁ,g Eroray Teatmoiony

Joint study between Kawasaki city and Fuji Electric

Kawasaki city Fuji Electric

Prototype
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Manual analysis , .
Field observation

PM2.5 monitoring

[Resources)
e PM2.5 mass concentration data

*  PM2.5 real-time analysis data
(particle chemical composition, size
and number)

[Resources)
*  PMZ2.5 monitoring data

* PM2.5 manual analysis data
*  Weather data
* Air pollutant data
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Example — Field test at Kawasaki general station FC Fuiji Electric

Innovating Energy Technology

(" Particle size 100 )
distribution s _ "
9/16 1:00 £3°
E :‘ 40
(Under the typhoon) £ & » I I
e - = 0 ---——,_,_--. -_,_,-.. 1|
0.180.200.230.270.310.350.410.470.540.610.710.810.931.061.221.401.611.852.13
Particle diameter [pm]
100
= 30
&=
9/23 1:00 = s
(Fair weather) Eg
]
g g The prototype of aerosol particle combined
0 . .
0.180.200.230.270.310.350.410.470.54 0.610.710.810.931.061.22 1.401.611.852.13 analyzer in the Takatsu general station
Particle diameter [pum]
40—:K / Sulfate
3 Nitrate
3 9/23 1:00 Black carbon
30 — PM2.5
] (Fair weather)
. 9/16 1:00 '

20 _ (Under the typhoon)

\J

10

Mass concentration [pg/m?]

2013/09/15 2013/09/17 2013/09/19 2013/09/21 2013/09/23 2013/09/25 2013/09/27
Date & Time

© Fuiji Electric Co., Ltd. All rights reserved. 7



. JF= Fuiji Electric
InterCO mp arison Innovating Energy Technology
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Data analysis1 —Nitrate vs NOx FC Fuiji Electric

Innovating Energy Technology

 There is a correlation between nitrate and NOx gas. The origin of nitrate could be

* NOx gas rapidly changes into nitrate. around here.
10 1.0x10"

. NOx [ppm]

(a0}

g

an © 0.8

=

= 1 . !

E e
S 0.4 g
g E)
&

4 02

=

0.0
2013/09/13 2013/09/15 2013/09/17 2013/09/19 _ 2013/09/21 2013/09/23 2013/09/25 2013/09/27
5) Date & Time - 100
< 301 F =
) -80 =
= . =
*E 20 - 60 =
= F40 2
o, 104 — [ —_—
g Temperature | [ Humidity 5‘20 B
= 0+ | R R A LA R AR | AR LA | RAARAE RRAAL [T TrrTTTTTTTT [T [T | AR AR JrTTTTTTTT | AR R | RAARAL RALAL | AR EARR | RARARE RN | RARARE: 0
2013/09/13 2013/09/15 2013/09/17 2013/09/19 2013/09/21 2013/09/23 2013/09/25 2013/09/27
Date & Time

© Fuiji Electric Co., Ltd. All rights reserved. 9



Data analysis2 —Nitrate vs black carbon F= Fuiji Electric
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Measurement results of nitrate

 There is a correlation between nitrate and NOx gas.

e NOx gas rapidly changes into nitrate. The origin of nitrate and
black carbon could be

automobiles around here.

Measurement results of black carbon

e There is a correlation between nitrate and black
carbon.
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Aerosol particle combined analyzer can provide PM?2.5 origin information.
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Data analysis3 —Sulfate vs SO,

Mass concentration [pg/m?]

/-There is no correlation between SO, and
sulfate.

= Sulfate is stable and easily transported long
\distance.

~
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The origin of sulfate
could be far from here.
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Sulfate data implied wide area air pollution.
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