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CT-TDLAS-I

~ 2D Time series Temperature and Concentration distributions measurement

CT-TDLAS-I is a revolutionary measurement system -l

Collimator
" _‘ Y

which can detect time-series 2D temperature and concen- N -
Amplifier Function RECAEIDDN

tration distributions in combustion, reaction and flow e (Loser
fields. It utilizes the CT-TDLAS(Computed Tomogra- : ~

Data Acquisition 1 o e
phy-Tunable Diode Laser Absorption Spectroscopy) — R I e oar

technology developed by Tokushima University and it can LD GontroNer

be applied to engines(in-cylinder and exhausts), burners, Measurement System Diagram

boilers, gas turbines for time-series 2D temperature and

32-path CT-Cell

concentration measurement. Multi-path laser beams are
introduced to the measurement area and 2D temperature
and concentration distributions are reconstructed by CT

using multi-path absorption spectra.

Applications Related Products

High Temperature and Pressure Combustion

M 2D and 3D CT-TDLAS system

M 2D and 3D CT-Cell

Temporal resolution
1ms/frame

M Collimator, Detector

Temperature Pressure

2000
a1

M Acquisition system

Temperature (K)
Pressure (MPa)

300
-

M Custom Design System

More applications : Visit the following URL M R&D

http://www.tokushima-u.ac.jp/ccr/event/ct-tdlas-en.html

él'a‘li? sSmart Laser & Plasma Systems Go.



~

Specifications

Part number

AD-32¢h-10MHz-12bit-I11M-BNC

2D Time series Temperature and Concentration distributions measurement

32ch AD unit

size

H220 X W520X L230[mm]

Weight

10kg

Number of channel

32ch(Additional+3 ch)

Vertical resolution

12 bits

Maximum sampling rate

10MS/s

Bandwidth

20 MHz

Input impedance

1MQ

Connector type

BNC Input

Environment

Temperature : 10~407C
Humidity : 30~80%RH
(No Condensation)

Applications

High Temperature and Pressure Combustion

Temporal resolution
1ms/frame

‘w

|
Temperature |

Temperature (K)
2000
_

300
-

Pressure (MPa)

Pressure

More applications : Visit the following URL

http://www.tokushima-u.ac.jp/ccr/event/ct-tdlas-en.html

Related Products

M 2D and 3D CT-TDLAS system

M 2D and 3D CT-Cell

M Collimator, Detector
M Acquisition system

M Custom Design System

M R&D

él&p? Smart Laser & Plasma Systems Co.



~ 2D Time series Temperature and Concentration distributions measurement

Specifications 32ch Amplifier

AP-32¢h-10MHz -20db-I01M50-
SMAJ

Part number

size H130 X W320X L100[mm]

Weight 5.4kg

Number of channel 32ch(additional+2ch)

Frequency 10MHz

Voltage ratio of INJOUT 20 dB

Input impedance 1 MQ

Output impedance 50 Q

Connector type SMAJ(Input/output)

+ 12(Red line)
Operating voltage GND(Black line)
—12(White line)

Temperature : 10~40TC
Environment Humidity * 30~80%RH
(No Condensation)

Applications Related Products

High Temperature and Pressure Combustion

M 2D and 3D CT-TDLAS system

M 2D and 3D CT-Cell

Temporal resolution
1ms/frame

M Collimator, Detector

Temperature Pressure

2000
a1

M Acquisition system

Temperature (K)
Pressure (MPa)

300
-

M Custom Design System

More applications : Visit the following URL M R&D

http://www.tokushima-u.ac.jp/ccr/event/ct-tdlas-en.html

él'a‘li? sSmart Laser & Plasma Systems Go.



- 2D Time series Temperature and Concentration distributions measurement

Specifications Bunsen-type burner

Part number Temperature (K)

300 1050 1800

H130X W140XL140[mm]
(Burner size : ID®12, OD®14)

2kg

Air+CH4 flame
-30 -15 0 15 30

Measurement

area conditions Temperature : Example 2D data

measured by CT-TDLAS (Right Fig.)

Pressure: Atmospheric

Materials SUS303

Temperature : 10~40C
Environment Humidity : 30~80%RH
(No Condensation)

Applications Related Products

High Temperature and Pressure Combustion

2D and 3D CT-TDLAS system

2D and 3D CT-Cell

Temporal resolution
1ms/frame

Collimator, Detector

Temperature Pressure

2000
1

4

1

Acquisition system

Temperature (K)
Pressure (MPa)
20

300
-

0.1

-

Custom Design System

More applications : Visit the following URL M R&D

http://www.tokushima-u.ac.jp/ccr/event/ct-tdlas-en.html

él&p? Smart Laser & Plasma Systems Co.



& CT Cell

~ 2D Time series Temperature and Concentration distributions measurement

CT-TDLAS-I is a revolutionary measurement system
which can detect time-series 2D temperature and concen-
tration distributions in combustion, reaction and flow
fields. It utilizes the CT-TDLAS(Computed Tomogra-
phy-Tunable Diode Laser Absorption Spectroscopy)
technology developed by Tokushima University and it can
be applied to engines(in-cylinder and exhausts), burners,
boilers, gas turbines for time-series 2D temperature and Fer umber CLTDAS 22T

Laser path
. . alignment
concentration measurement. Multi-path laser beams are

32 Laser paths

Gas

. Mesurement
introduced to the measurement area and 2D temperature area conditions Temperature: room ~2000K

. . . . Pressure.atmospheric
and concentration distributions are reconstructed by CT N2 purge into =imin

. . . CT-Cell unit (Connection:1/4 inch teflon-tube)
using multi-path absorption spectra. ateral 5mm Plate: SUS303
aenas Sensor Adapter: Peek
Temperature : 10~50°C
(heat-resistant sensor)
Humidity : 30~80%RH

(No Condensation)

Bunzen-type burner

etc.

Environment

Applications

Applications Related Products

High Temperature and Pressure Combustion

b~ ‘w M 2D and 3D CT-Cell

M 2D and 3D CT-TDLAS system

Temporal resolution
1ms/frame

M Collimator, Detector

|
Temperature | ‘ Pressure

s
[
s
4
5
@
@
&
a

2000
a1

M Acquisition system

Temperature (K)

300
-

M Custom Design System

More applications : Visit the following URL M R&D

http://www.tokushima-u.ac.jp/ccr/event/ct-tdlas-en.html

él&p? Smart Laser & Plasma Systems Co.



- 2D Time series Temperature and Concentration distributions measurement

Specifications Flat-type burner

Part number Spectroscopic database calibration

§

H210X W120XL120 [mm]
(Burner size : ®40)

Thermocouple
Temperature(K)

2kg

Air+CH4 Flat-flame

Measurement

area conditions Temperature : Example 1D data 000 |
measured by TDLAS (Right Fig.) . 1 1He0 mse wee ese
Wavelength (nm)

Absorption (arb. unit)

Pressure: Atmospheric

Materials SUS303

Temperature : 10~40C
Environment Humidity : 30~80%RH
(No Condensation)

Temperature -TDLAS- (K)

800 1,300 1,800

Temperature -Corrected Thermocouple- (K)

Applications Related Products

High Temperature and Pressure Combustion

M 2D and 3D CT-TDLAS system

M 2D and 3D CT-Cell

Temporal resolution
1ms/frame

M Collimator, Detector

Temperature Pressure

2000
1

4
1

M Acquisition system

Temperature (K)
Pressure (MPa)
20

300
-

0.1

-

M Custom Design System

More applications : Visit the following URL M R&D

http://www.tokushima-u.ac.jp/ccr/event/ct-tdlas-en.html

él&p? Smart Laser & Plasma Systems Co.



~ 2D Time series Temperature and Concentration distributions measurement

Specifications High Pressure Cell

Part number TDLAS-1LP-HTPC-L100T500

H405mm X W717mm X L540mm
(Laser path Length : 100mm)

20kg

Measurement

area conditions
Temperature - room~800K.

gas purge gas purge

Pressure:atmospheric~1MPa Spectroscopic database calibration

Materials SUS303

Temperature : 10~40°C
Environment Humidity : 30~80%RH
(No Condensation)

Absorption (arb. unit)
Temperature -TDLAS- (K)

1,300 1,800
~Corrected Th (%)

Wavelength (nm)

Applications Related Products

High Temperature and Pressure Combustion

M 2D and 3D CT-TDLAS system

M 2D and 3D CT-Cell

Temporal resolution
1ms/frame

M Collimator, Detector

Temperature | Pressure

2000
a1

M Acquisition system

Temperature (K)
Pressure (MPa)

300
-

M Custom Design System

More applications : Visit the following URL M R&D

http://www.tokushima-u.ac.jp/ccr/event/ct-tdlas-en.html

él&p? Smart Laser & Plasma Systems Co.



@ Long and Short DP-LIBS-)

Long and short DP-LIBS-I as a useful elemental composition Measurement System

determination method has been applied in various fields including
solid, liquid and gas due to its advantages of fast response, high

<«—— Laser
sensitivity, non-contact and multi-elemental detection. It utilizes the

collinear long and short DP-LIBS (Long and Short Double-Pulse Fiker Lafs

Laser Induced Breakdown Spectroscopy) technology developed by <+«——|\Filter

s . - ;. s Lens
Tokushima University and Xi’an Jiaotong University. It can be Chamber (<] Sample Dl dalag]

applied to industrial processes, environment protection, and food pulse generator

safety for elemental measurement. Spectrometer
— 5

ICCD
camera

The laser-induced plasma is generated by the short pulse-width
laser and the external energy is supplied by the long pulse-width
laser operated under FR (free running) condition to sustain the

plasma. Single Pulse Long and short Double Pulse

Elemental Analysis(Fc, Mn, C, H, Si, Al, Hg, Cd and so on)

Applications Related Products

Long-Short DP-LIBS System
LIBS System

Laser, Optics, Detector
Acquisition system

Custom Design System

R&D

él&p? Smart Laser & Plasma Systems Co.



LS-DP-LIBS-AF |

Smart Laser & Plasma Systems Co.
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Spectroscopic Intelligence
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Laser & Plasma Foresight-Sensor
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,

Dynamic Fast Mapping of 1/2/3D Concentration & Temperature
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Synergy of Industrial Technology Innovatien
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