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1. Background

Real industrial processes
(Real Space)

Processes reproduced on a 
computer

(Virtual space)

In Process
Equipment and Sensors

Reflection on processes 
in cyberspace

Simulation
Future Prediction

Feedback
Feed-forward control

 Transformation of industrial structure 
toward Digital Twin and DX



Process side

Present 
condition

 Pinpoint measurement
 Insufficient real-time performance
 Cannot measure control 

parameters directly

Phase1

Upgrading of measuring 
instruments (on-line)
(CT-TDLAS, LIBS, etc.)
 Higher accuracy
 Expansion of measurement area
 Online and real-time measurement 

of control parameters

Phase2

Full automation of the entire 
process (DX platform)
 Integration and advancement of 

hardware and software
 Digital Twin System
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[Incinerator]

Real industrial 
processes

(Real Space)

Processes 
reproduced 
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(Virtual space)
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Main specification

Laser

CT-Cell

 Number of laser path : 32ch
 Target : Engine, Gas Turbine, Burner, 

Boiler, Semiconductor Process etc.
 Detectable species : 

Temperature (300～2000K), NH3, CO,
CO2 , Fuel[Hydrocarbons], NO etc.

 Pressure range : ～5MPa
 Spatial resolution : 

Less than 5 mm @ Φ70mm
 Measurement area  : 

Normal size：Φ70mm
 CT-Cell Size : 250mm×250mm×10mm

2. CT-TDLAS

Main specification (tentative)

 Number of laser path : 1 - 32ch 
 Target : Boiler, Iron and steel making 

process etc.
 Detectable species:

Temperature (300～2000K), O2, CO, 
CO2, NO, NH3 etc.

 Measurement area size : ～10m

R & D : CT-TDLAS Process Control : SI-CT-TDLAS

Tunable Diode Laser Absorption 
Spectroscopy (TDLAS)

O2

Hydrocarbons
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NO NO2 H2O
Temperature NH3

CO2

CO

DFB lasers, DBR lasers, DFG lasers, etc.

CH4

C7H14C3H8

C2H6

Wavelength (mm)

SL&PS CT-TDLAS Systems
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SL&PS LIBS Systems

3. LS-DP-LIBS
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4. DX Platform for Digital Twin

Temperature & Concentration
● Average
● Fluctuation
● PDF ……………………..

CFD

Virtual

Real

On-line
Sensor



Thank you for your Attention!
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Smart Laser & Plasma Systems 

3-36-21, Minamijyosanjima, Tokushima , 770-0814 JAPAN 
TEL：+81-88-661-7333 FAX：+81-88-661-7337 
E-mail：info@slps.co.jp WEB：http://slps.co.jp


