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> The iIndigenous developed 3-D scanning Lidar

system Is used for air quality monitoring and
pollution sources in industrial areas.

> Establish data base of wind resource to enhance the
efficiency of Wind Turbines.

» Development of Intelligent self-driving system




NCU Lidar




Fig.1. National Central University (NCU) Lidar system (since 1993)




Collimating lens

Multi-Channel Scaler

Fig.2. Schematic diagram of Lidar system
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Fig.3 Methodology of lidar






Fig.3. manufacturing process of Lidar



Fig.4. Scanning Raman lidar system
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Indigenous developed solid state Laser
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Raman Cell

Fig.5. Raman Cell for multi-wavelength
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The aerosols concentration

measured by the Lidar has been

calibrated by Palas powder
disperser




Testing in NCU (II)

500 1000 1500 2000 2500 3000
Distance (m)

Fig.7. DIAL SO2 measurement
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Mobile Lidar (2010/6)
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Evolution of lidar system
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Flare (A201) ISCST3-PRIME mode

= Beychok(1979) :
Effective Flare Height = HSTK + (0.00456)x(THR**"®)

Pseudo Flare Diameter =10.000998/THR

HSTK =Flare Height
THR=Flare Total Heat Release (cal/sec)

Flare Parameter A201

Volume flow (Nm3/hr) 5609.5
Total air flow

Volume flow (kg/hr) 2884.1

Effedlve Flare height (m) 123
Release e (m) 11.68

Helght Total thermal emission rate (Joule/sec) 56597642.87
Fire Temperature (K) 1273

thSical Flare exit velocity (m/sec) -
St aCk Flare effective diameter (m)

: Combustion efficiency (%)
Height

Recovery (%)

Emissions (g/sec)
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Observation/ simulation A201
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Estimation of Flare Gases Concentration

table 1 © A=0.55 um

Aerosols Density index of refraction reference
(kg/ m)
H,SO, 1841 1.434+1.0x107% WCP (1986)
(NH,), SO, 1769 15341010774 Toon et al. (1976)
Organic Carbon 1550 145+1.0x107"; Krekov (1993)
Black carbon 1700 1.75+0.44i WCP (1986)
Sea salt 2165 15+1.0x107%; WCP (1986)

Biomass burning 1350 1.54+0.018 Haywood et al. (2003a)
Mineral dust 2650 153+15%x1073; Haywood et al. (2003Db)
Water 1000 1334+420x107° Hale and Querry (1973)

4 _ . L
—(0.2%10 " em)* *1.7(g/em’) =5.7%10"" g
3

Lidar ——> eXxfinction coefficient (1/m)

Mie theory ——~ concentration (1/m>)

mass (g) * concentration ('lf"1n3) * cross section (1112) * wind speed (m/s) = Flux (g/s)
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Fig.6.The spatial variation of dust above the material storage on Mar.
20, 2015. Inserted box shows the area of spatial variation of dust for the
flux estimation of dust concentration.










3~ 10T of Cloud Lidar
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Using MySQL and PHP with Ge X =+
C ® F==Z | 120.114.57.158/goagle/google_all.php
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Lidar-Network system.
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ITRI , Hsinchu, Taiwan- Wind test field




ITRI , Hsinchu, Taiwan- Wind test
field




a)wind tower -




Convolution (a,b)

T (data a) data A
=T (data b): data _B_'::) AXB

IFFT(AXx B)==) A (axb)
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大型風機第二次測試影片2.mp4
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\Example of 3D Flash

LiDAR configuration
32x8 pixels

60° x 16° FOV

1,9° x 2° resolution

Range (vehicle): 300 m

Range (pedestrian): 110.m

NG



2D and 3D Flash LiDAR Fundamentals.mp4
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Thanks for your
attention




