RS 2017,35(3)

SCIENCE & TECHNOLOGY REVIEW

3L R 1l U S RUTH < 355 9 G 27 0

WEsEit Jg
FEIRERR, ¥, Eou, T

79 % 3 K F R A A2 &, % 710049

RE ERERDEHE—NERNE REFLERBILTE, —BROREE R F GRS X ER R B, X i 2R
BEWHMNEMNTRAARXE, AL TIEF RS IERERDEZ XSRS FNERA, TZEFHENE . SERF
—EIXFR, AEEITN THESMERY, &5, X BRFENEBEARRNEZRESHIT TR,

XA KD ; KURSKRE; EFNE; B E; §EER

Al i KD RS I i KU G R i Bl KA s B 2R
BRI LA IEZ Rz e, Horp R v kLY
BR iz Sh7E iz 3l b iy I8 S S, R HAt Az
LA T ZG SHLE WA T 2 R TR T
KLERFS 12 Sl i 72 J& T SR A s B2 N AT A R s 7
UPRLAE KT A I Tl 8 U PR T AU, AR E IR T
[ b PRI LA AR HAt v R =GR, T RS E B BR B XD
izl BRM NI is siiE A BA 22 sh WL, st
AL VORI A7 AR SR ZL B AH AR T, YRLIE] VRS TR
T [ L 7 75 ZU A BEREAE T o BRAS Ui Hh YRz a2 2l ekt 32
FIVb KL B2 A 25 18] B 3 A R AN 2 20 , Vb KR fi i i AT AR
BRI , S Se R iz S pIF e TR R TR Bk

BRI PR T AP 32 3 B P A5 AT B AU DA e
BT SE T B, BENS fog BLHEARAT ELSL B0 B WL I K0 ¢
TR, BRI TSN iy 32 A (PR A R A R
R, WL A5 RALAEAT A M3, A T A 1A A
T SCREF SN A7 AL BT 22 AN AL, PRSI S 56 95 | A K
Uz BT FE R, IF O T XD s AN AT 2 i T 25
BT B ARAEAH LIS L 1] oA XUVD AR U 3l S B AT 5 T 1
TR R G, T A REAS AR UL Ml M 3% 1T = A
DB X oA AR RS LA 23 T B IR U XA
FAE T BVRL AR IZ Sl B ol 7R KGR R G 5 A
[ FE ) U 7 0 2 i, BT S BT PR T XLV L 2 WLz 2l
FRUBE ) S 3R IR 5

BEE e | G AE BRI HLEOR BTV & , il
AR RS AR b 77 T B Sl HZ /e X bz Bl

TSR o 48 . B T EOR SRR R
i, ST T D12 S S B ST A G2 T B 2 AL 1 5 1
JBE R AR B JEE R 55 AR VR R SRR
A I AR B B AN AL RS2 867 15 B ANt , PLBOE
N0 SR oy S R R e PR A5 B A A B Bl D
FBA G LA BRI W SRR FE o, FEAR RS K e i
BT R, DU IS T BT A% 19 WD T R+ 7
B A TR s SRR IR RE TR
Py B e — 2D R o AR SO BTl i KU A% A
TR SR AN [R) 5 A IS 2 JRE AT B3t , X dii ) B
IRy B 2 B DX Ie] S5 98 B 5 1) 28 8 i T BEE A7 1 22
IR TR A A T LR AT 1] B2 00 730, i Je 0T IR0 i # XL
TR SEER I AR A S A T e

1 BEFHEMNEHIEZMXEZNE

PO I S = 42 O 2 I 2 O HOR IR
AEEEG W) o OGN ED G2 & T B — 25 ] AZI XD
B 19 KR S B IF 5 o, R DR LA 3 3 I 2SR 6 Ak 45 5
TET A A8 25 DG A Ay i DR XTI 00 s F 5 1 i 21
2 LAk , 22 Tl i B SR 5 T ALY T A B 32 TN RO G T
SR B A B B XD IE St g b, DArh R BE VD IR
BUEAE I E H A 5 ORI BB TEE N R
5| HEA A 2238 8 3 /% (phase doppler anemometer, PDA ) DX
&*ﬁ?‘)ﬁ{?ﬁf}ﬂﬂlﬁﬁ((p&ﬂide image velocimetry, PIV) , HH T+
JR TGN Y AR 42 A O 2 £ KDz Bl SE IR AR, X
2 Y I SR S e [ B b 0 ] 3 b B2 o

NCAS B :2016-08-09; 15 =) B #7:2016-12-12
KEem B AR aARFF AL A (11402190,11272252)

VEH BN BT LR A FF R 7 w1 A ERBE 3 ) F BRI 3 N 5, 8 F 42 48 : zhouxs@stu.xjtu.edu.cn; £ 50 GBAZAE# ) , 2%, HF 50 7 161 4 FRBTEE L
53R EE s 5 AR e m LA 5 F I, F 13 44 - wangyuan@mail xjtu.edu.cn
FIRMR AR, SREF, 0, 5. SR8 A4S RUR 5 3669 06 22 F AT T R ()], AHE$4R, 2017, 35(3): 43-50. doi: 10.3981/j.issn.1000—

7857.2017.03.004

43 Im



S 2017,35(3)

SCIENCE & TECHNOLOGY REVIEW

PDA (3£ [E >J 5t FR 4 phase doppler particle analyzer, PDPA ) J&
— T LA 2235 B0 Sy B AR SR ) 2 B I RO U
F G5, AT [m] B R R REROE R RS . BT
PDA, Dong %5l 8 TF J 1 AN [R] 0 PR T XU dt 328 132 73 )
WS, 458 T ARV, -G TR R A IR T U
W™, Kang S8BT Dong 45 19 2 50 11 25 5 , 5% JH PDPA
(P 1) %I PRTETBRES KA T 1 S PRAR Al P, 3R
T T UDAHEE DR R DK Sl R R i 3 A5 R aE T A AR
B Il VPR ER AL 0B gl i, AR T VDR B ER R S
HEZR A A2 Rasmussen I Sgrensen®3% F 5 PDA Jit 3 4H [&]
P 185 5T 22 3 At ) s {3 (laser—doppler anemometry, LDA ) X} i
PRI XD Ui B V0 s T B8 T AR I 122 25 BE R AT 1 4 . LDA
ARAG U B I vy BE A 5 AR 23R e AR VAN 3R
PRI BAEARZEAL o 2R FV AR L 25 B TH A S VD 38 ), Bk
R X (B R AR 22 8, AR I B4 5 4
TS U REIRAW G . 52T PDA B ID iz 3l I Al 5k
TR 4% 1) d 2y R R P JU S A e TR R (H
TN RE BRSO DL S TGk R B UL B — YD b iz Bl il R 1)
G, PDA TEBRFS VDL (oML AR 5 )~ i 25 A DL KBRS AL
VIR W s S AR B 7S _EAFE SR

1—E GRSk ; o— =i R4 ; 3— XU IHIEH
E1 XiEELE PDPATIE R4
Fig. 1 Experimental layout of PDPA
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Fig. 2 Diagram of the components of typical
particle image velocimetry setup
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Fig. 5 A sequence of time images of sand saltation (a) to
(e) and composite trajectory image (f)
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Fig. 6 Schematic of experiment setup and PTV post—
processing procedure
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experiment (a) and successive snapshots of the collision (b)
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Fig. 8 Sketch of wind tunnel (a) and the illustration of the collection process in the sand trap (b)
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Review of optical measurement of near—surface aeolian sand

transport in wind tunnel experiment

ZHOU Xiaosi, ZHANG Yang, WANG Yuan, LI Min

Department of Fluid Machinery and Engineering, Xi‘an Jiaotong University, Xi‘an 710049, China

Abstract Near—surface aeolian sand transport is a very complex process which involves the problems of multiple scales, nonlinearity and

randomness, so it has always been a focus of the study in wind-blown sand physics. This paper reviews the recent development of optical

measurement techniques in wind tunnel experiments, including laser velocity measurement, high—speed photography, and other novel

systems. Their properties and applicabilities are briefly analyzed. Finally, some existing problems and future issues in wind tunnel

experiment of aeolian sand transport based on the optical measurement are discussed.

Keywords aeolian sand transport; wind tunnel experiment; optical measurement; laser velocity measurement; high—speed photography
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