W26 W12 b B/ B b Vol. A26. No. 12
1999 4 12 J] CHINESE JOURNAL OF LASERS December, 1999

CYETHBR B0 2 0 B AT 5
WA A BiE A

(KRR HURC TR 22 B TRER K 300072)

RE ik SRR R HOE 2 0 I AR G A T B RO HLUTR S BRI R a1 I

HE ) i 4t o SR BB TV T, R LG 5 0 S R T 3 > — AN B, (A %R SR
(0T AR TR, T FLGS R B0 A M o VRN I 1% TR SR 0 0 5L R, I % o S 0 e 45

XEER O Z W ENE, —HEROCINE, v BN A B, SR B, THEGIRERBEAR

.

51 B
LR At R R nl ] s A 2 BBy SR R T RO 22 5 B AL (LDA)
RAHLE, KT 55 TRAE BOR IDOE IR & I OEHF) - 4E Mo 2 3% 8l 240 B AT &5
foy fef B AN R T2 R AR A . (2 OEHF-LDAV A" SRS BRER 8%, fA /a1 S
) ST ) 1 T AR A 5 B AR Bk 60M Hz S5, e ¥ AR T ) U i 30 i TR A8 4k
¥ 5 R BE K 1) 6 27 SR AR By, — 1y TR0 5 Wl {30385 FRURS 82, 53— J THT 3¢ 19 799 % 15 5 B3 28 R, AN 38
SA, 73 4k OEHFLDA JFASEH.

AR AR AT LG LDA VAU 5 b 39y v 1 T A R i R e PR Jy 325 1) Wt 75
Bafie Sy e a2 P Y LDA WS TR A BOR, NS R T R B B LDA &R
GERETRFE 4E OEHF DA 2549 o] 5 sl A (R 34, a8 10 1B A e bl e 1R A, L
A3 R 0 FF R P AT S5, v S AL [ 9 4 LDA RS 2

o

2 v E R R OGN AR T R R B

P 1 ot R EOREE Y LDA RGN AR B ] A 2 SRR O H P G e A8 Ak 4,
He-Ne BOCHRE L E G 8  + 1 90 0 RATH G BERWEINT fo M+ 1 BATH L PR
o1 A EA MR 4 LDA REM AR — W 0. FAEALR 0 FOG2e it ik
Fi BS, VR 2, AR BE M AL 45 A B 513 30 55 AW A0 R TR R SR R R i, 1)
Ik 7 0 BT R E BT 1) ( 4k LDA BT A0, 3K Y G IA i e AR 2% 1 AN 2, B R
GRG0 RN 2 S5 TR AL 4E LDA R A AP O —— R 1 ADGH 2. 60,
1 F1 2 th R SEBCE BN 4 LDA MO S, G 0 M 1 425 LDA JG#E e s J¥

* T AE R AL S YR B H (963701211) -
Wr B ET I ¢ 1o00.ns 1. I e B T B 0 100009 10



12 1 G0 A v BOR B WO 2 3 ST AT 1119

V AERR T 1 RRRGE Vi, S i RS 1, SRR AR 1 RN A 2 0 R K B U

i 1 B BR BB B 117 4 2, AT V0 (0 ANRE B4 Dok 0 R 2 R v ZES it 7 2 b

mwﬁ Voo Kl s o VRS 2, SRS P A 2 B0 4 2 D sl 5 R 1 R R A
ghds TrEL Vo [/ NFIE A

beam s]:Rﬂcr 1 beami fa

_ Measuring Vor

< L b ]
beam Fs2 < direction 2
& 135 0 shifter hcam 2L - o r,f/ f v
'S & 13 Bh ; < / ;/'__-
HE_NE {;‘Z - = - |'-.".’ _.'I
Laser FSI ‘e il PMT |
T, -
| ‘__JjJ
A .
|’{“ \ "q _p{g_ s s sUTi & fatfau*rfm
I rection | ~uiih .
S (R S T . ‘ ; - | ¢ fhixed-bandwith LIDA :
: power : : s counler 1 :
amplifier O aplifier 1 :
i | i result in | /= S 3
r--T T : «fﬂ‘l fu '"-’—m :
: synthesizer 1 : il L S I ot
| SEMEL M 4 =543-n, <01, Mz r— 100D 2 pe— ‘%’ ________________ ‘? ________
: i B ! fixed bandwith LDA
o synthesizer 2 : i I‘l\:‘ﬁﬂblﬂ Pl _: counter 2
: fp =560 n, <O MH: | =R : - ;| resultin | Fm :
» : P pass: |
jl! f.l.z - fru

B micro-computer interface
L

Bl TR R LDA RS R
Fig. 1 Schematic of two-dimensional counting and tracking laser Doppler anemometry
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Fig. 4 Velocity curves at different positions got by using 2D counting and tracking LDA
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Investigation on Two-dimensional Counting and
Tracking Laser Doppler Anemometry

Liu Changwen Liu Jie Sun Qichao Wang Shikang
(Tianjin University, Tianin 300072)

Abstract  In this paper. a newly developed two-dimensional Laser Doppler
anemometry (2D-.DA) is reported, in which two components of the velocity are
distinguished and measured by two closed optic-electro-hybridfeedback loops
containing the counting and tracking technique. As the bandwidth of photocurrent
is compressed more than one order, the new 2D LDA system is simplified and lower
cost besides the stable and reliable operation. Experimental study has been carried
out to confirm the working principle of the system.

Key words laser Doppler anemometry, two-dimensional laser Doppler
anemometry, burst counting signal processor, frequency tracking, counting-
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