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About Fuji Electric FC Fuiji Electric

Innovating Energy Technology

In energy management In automobiles In railways

B (Cluster Energy Management System T C WSystem for EV ey | ] MTraction converter

In factories

BFreezer and refrigerated

BIndustrial inverters
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Fuji Electric’s sensors

JF= Fuiji Electric

Innovating Energy Technology

Valuable components and services creator

Improving infrastructures, indust
and transportation.

Customer satisfaction provider

FA components providing
business.

Most Valuable Service Provider {
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- For system solutions

} Most Valuable Components Provider
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Sensor components

Plant equipment

=] ==

. Flow meter
Particle sensor

Gas analyzer

Traffic systems Transmitter

Radiation equipment
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Personal monitors,
environmental monitors

- Specific sensors, high sensitivity sensors (for plant control).

Power meter

*MEMS technology applied sensors.
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Pressure sensor  Gas alarm
(sensor)
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v Auto focus

Coin and banknote
recycler

New sensors
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Aerosol analysis

Sensors for stepper
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About PM2.5

JF= Fuiji Electric

Innovating Energy Technology

@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...) .

B PM2.5 generation mechanism (Fig.1)
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Aerosol particle combined analyzer

JF= Fuiji Electric

Innovating Energy Technology

Hourly mass concentration

monitoring only

Particle size, number and composition real-time (every 15min) analysis.
Possible applications : Inferring PM2.5 origins, Improving PM2.5 forecast

Existing method

B PM2.5 monitor

Mass concentration monitoring only,

Composition analysis is impossible.

v v

BPM2.5 manual analysis
8—-12 hours per analysis

Real-time measurement is
impossible.
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Fuji Electric’s aerosol particle combined analyzer
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Loading aerosol particles
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Introduce particles into IR Laser cavity
Detecting particle
diameter with scattering

Detecting black carbon
with incandescence

Producing particle beam
with aerodynamic lens
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Particle collection on the particle trap
ag.e‘ and vaporizing CO, Laser
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Analyzing particle chemical
compositions with QMS

Quadrupole mass
spectrometer (QMS)

This research was supported by Japan Science and Technology agency (2008 ~2012).
The member of the joint research are The University of Tokyo, Japan Agency for
Marine-Earth Science and Technology and Fuji Electric Co., Ltd.
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Field test at Kawasaki city Lol Lo

Joint study between Kawasaki city and Fuji Electric (since 2013)

Kawasaki city Fuji Electric

L o B =

Aerosol combined
Sy caNTL analyzer (prototype)

L 1 tens E T
- =
5 Manual analysis

PM2.5 monitoring

Field observation

[Resources)
e PM2.5 mass concentration data

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

[Resources)
PMZ2.5 monitoring data

*  PMZ2.5 manual analysis data
*  Weather data
e Air pollutant data

- J
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Example — Field test at Kawasaki general station FC Fuiji Electric

Innovating Energy Technology
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Intercomparison F Fuiji Electric

Innovating Energy Technology
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Data analysis1 —Nitrate vs NOx

There is a correlation between nitrate and NOx gas.

NOx gas rapidly changes into nitrate.

JF= Fuiji Electric

Innovating Energy Technology

The origin of nitrate could be
around here.
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Data analysis2 —Nitrate vs black carbon F= Fuiji Electric

Measurement results of nitrate

Innovating Energy Technology

e There is a correlation between nitrate and NOx gas.

 NOx gas rapidly changes into nitrate.

The origin of nitrate could be

Measurement results of black carbon

automobiles around here.

e There is a correlation between nitrate and black
carbon
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Aerosol particle combined analyzer can provide PM2.5 origin information.
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Joint study 2014 FC Fuiji Electric

Innovating Energy Technology

Long term field measurement (more than 3 months) !

 Studying PM2.5 component dynamics
Peculiar case analysis, macro trend ...

* Developing the analyzer for commercialization e
Improving reliability, maintenance methods .. o7 T
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Verification of long term_ stability We will contribute to reduce PM2.5.
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