LED 7 A ¥ —IZ X 2 EEXME O E &
Quantitative measurement of industrial dusts using LED LIDAR
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Abstract

LED mini-lidar has been developed for measurement of aerosols and dusts in short range. In this
study, we measured and evaluated industrial dusts by using this LED lidar. These measurements
were done at the near distance of 10m.The results indicated the linear relationship between the
fallen weight of dusts and the echo counts and we estimated the mass concentration and
backscatter cross-section from this echo counts.

1. 1IU®Ic

HRKRKRH A N 72 EOFHNEANIZ, ERkiTs| - #t DRHW LTS D, 2 bIiEnAm
OB CEHRFHIA BT, SRR, @iTOBAN TORENHE L, T4 X — TR0 ORGEL
WEEE T L, TOHMEFHINT 4, BN TES IO AEELND, (ERDOT A X —TE G
Wz B ET 525, EBRBER I CIOEIR OB~ DO Z M, ITEBERHH 02 OB O R - s, &
WRIEA~DIBE7 e EORMEMVLETH 5, AT TITEIC L2 TR LD LT, FBEWEE S AR CAEE
DO/ TE | @i 0K L AfRE & W o 7285 K 2 85> LED(Light emitting diode)3+ % V>, IriR#fE
FHUH LED 2 =7+ #—n3 8% & iz [1]-[2],

AWFFETIX LED R =74 X —% HOTHEEX A FOFH EBBIZITo72, £X A NORESCKE
S, BFEICHTDIAF—EFE. TINOHEE L-BEINERECEBRE 2 i Lz,

2. FEEAERK

LED 2 =7 A ¥ —KIEDO X % Fig.1. Table.1 |2fbkEZ 779, @&V 4 XX 270mm X 270mm X
380mm(IE X 5 S X BAT) TH 5, KT A X —I13E%(E % —DONFRTIT 5 R O AL Z VT 5
EEIT. RHE I T HAENTH L 45° ICRELZDORNOEENREFHT S, 2oL XFIFL X
DFERNE XD NANIAIET 5, IRICE DB FHELLITZ DI 7 —12 K o Tk UBEAIC R,
EUR—NEICENEND, TOXIICRENEXENREDEEL TV D, ARIFIETIE LV =< O
(~400m) D KX, ITHEBEOHNKROZAL ZBIRT 5 72012 71% 100mW 225 260mW, #t 0 iK L %
100kHz 7> % 380kHz (2t B L CEHAIZ1T > T\ %,

Tablel Lidar specification.
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g Light source  |LED
Weve length S592nm
Pulse width 10ns
Pulse power 260miy

Beam size 130mm ¢
Beam diversence  |3mrad
Repetition rate  |3B0kHz

mirror

Power
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circuit

1 8mm® IF Recaiver
i PMT Tvpe Fresrel Lers
Photon Aperture 2R0mm g
Counter i Focal distance |31 0mm
Fresnel Lens |
Field stop aperture 1.8mm
REE (FOV 3rnrad)

Fig.1 Lidar system.
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Fig.3 Correlation with echo counts and fall amount of dust
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D LiDAR-Scattering cross-section
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Fig.4(D-®) Estimation of the scattering cross-section
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Fig.5 Estimation of mass concentration
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Fig.6 Correlation with Dust and Scattering cross-section

30 LiDAR-mass concentration
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Fig.7 Correlation with LiDAR and Scattering cross-section
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