F3EFE 1 H BFBEAESRKT A Vol. 3, No. 1
2020 42 A DIGITAL OCEAN & UNDERWATER WARFARE Feb., 2020

By

TR

WORAE/ MR s e P 0 2

SRR, TBE, FXA, 2% H
(R FREHAEEERE, DF K 116013)

W E ABAEIRERAGTFWELAFENL, dEREXXDIELTHRATHTTIENUGE, £RE
THEEBERERTGRR, FAERERAMFKREM; 2N DMRERAFPETHRERZRMMHIRL, &
TANREmARFFHAELEA, FAERARBHATT RO LRRIE, LRET: ARERREENFEET
REEEBEREBRANHA XA RANERECEWEZ; &S, NBREXRFIRGFHETEH A
IRBAEERGERENAL, AL THAEDRERATFREHHRER,

KR MNREmKT; #Hob; BAEAR,; KbER
RESES  P733.3 XHAFRIRAD A XHEHEE  2096-5753(2020)01-0030-05

DOI 10.19838/j.issn.2096-5753.2020.01.006

Transmission Power Model of Laser in Small Scale Turbulent Field

GUO Yuanyuan, WANG Yunying, LI Dawei, JIN Fangyuan
( Key Laboratory of Underwater Test and Control Technology, Dalian 116013, China )

Abstract In this paper, based on the transmission characteristics of laser in small scale turbulent field, the
turbulent flow field of propeller disturbed particles is simulated. The results show that there is a large scale vortex
structure in the region far from the propeller; The temporal and spatial variation of particle concentration in small
scale turbulence field is analyzed, the laser transmission model in small scale turbulence field is established, and the
theoretical model is verified by pool experiment, which shows that the large scale vortex structure causes the particle
concentration to change more violently in the region closer to the turbulent region far from the propeller. Finally, the
transmission power model of the laser in the small-scale turbulent field is established, based on the change of the
laser transmission power caused by the redistribution of the particles in the turbulent flow field of the propeller.
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Table 1 Related parameter settings of geometric model
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Table 2 Boundary condition settings of geometric model
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Table 3 Related parameter settings of suspended particles
Ak V2 *y 2% RE
o W e % /m WIRR U/ e It B B/ ﬁ??i‘ﬁﬁ}&:/ T,
(mg/L ) (m/s) (kg/m?®)
RESH B ORI escape 100 1.67 2 2650 Syamlal-obrien




£32 - B it 5 KT K %3 %

2.2 HIEEE

W LR S EoR E, BEROTE TE
T AR AR DX Sl T R R e AR P A AR R X
WL e B — 2 S SRR TR BE S SR E 22 A T
7 B SRR DX SR e 3 i ) [ 1) A8 Ak i £k
[ 2 2 [A] — DX S A [R) B 2200 - e B i BE 2 ) A
fhth k.

25

HeE /(mg/L)

T ——0.3
1.5 0.4
0.6
/ 812
¥ *—1.5
1 | x=1.67
3 35 4 4.5 5 55 6 6.5
Fif /s
E1 BRERARMER—AFR XN BN R E AT 5
BT kil 2k

Fig. 1 Variation curve of particle concentration with time
in the same volume region at different positions from the
propeller
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Fig. 2 Variation curve of particle concentration with
distance at different times in the same region

K125 BN B s IRER 51 0.3~0.6 m
Qb SR AR 7 DX 8k P, S T R SO A it s ] A
R V2%, HMEE TR0 G B e i B s
BERAZHEHY 2 A~ X3k (BEES 1.2 m. 1.5 m), ki ¥
Joi it R A B s (] AR AR TR B, 3 e P 7 S R i
B i X3, AEAE REAE K | BRI 1 i
SRS EUY . I 2 25 R R B EIEEE 0.3~1.1 m
X3P, W7 0], AS[R) B 220 s 7 Jo e v
B 1 2 B A BE AL AR A, AR Ak LA P A
1.5~2.5 mg/L,

B0 K v RS A5, VA Bl ) R B 3
(0.3+6L ) m R4 I A= AR S VR A OB AL il 1
WO A TR A2, WOGEE R R S
(z), WKL K 0.8 mo BB HIBH/NRUE
W/NFHOEHREE S (z), BOLERARM NG, #
HAEMEE N 2, A, NEWRGEA MG, 7
FRRGGENRR, T (z) KK ES R, B4
B Z AR G R 1B B TR ] KR R

P A.ncosb ()
S(2)

AR 8 PO T8 A PN KL 7 o R R I R AR O B
S5, MAA G /N RUBE i O X Smlhr o £ R 7
i, 455 0L BN AR, 15 EOCTE /N R i i
L A A .

Ry A.ncosb —[ya (532)+7,(532)+0.3934(na) > D]z

S(2)

D=0.1 cos(8.7z) +0.001 sin(8.7z) + (0.5L* —1.15L +

0.85)rand(801,1)+1.7(0< z < 0.8,03 < L < 1.1)

H T3 R D7 L i 4 s i s oG & ST 2
LB A

P
&=#«mM=WM”M%%=MM%
0

P(z) =

P(z)=

3 WXL

SCE R ORI I R G, L E A 3
s, SEOREIE 4 P, SciRas K 4, K
5 o



RHE4E, &

Sl

% 14

/%()DE'J R

B3 IBEEE
Fig. 3 Experimental device diagram
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Table 4 The geometric parameters of experiment
Z PR WK/ nm  WIRDIR/ mW  WIIRVEE/ (mg/L) eI E Kif/mrad  BHAAR/mm  AFHEE/m
28 532 3 1.67 0.88 5 5 0.8

K 4. 185 5350 o oK R EEIHOE IS S 5 B R )
Ji S5 FE I PO Gz S ok 3 Rt P 1] A4 22 f i 2k
HI R B 0 R B M ita s )n , BAHE Tk =
L2 P AR RS E B3R5 o OGBS 5 B L Y g
BT 1) B MR AC I T e i Sk [ A5 A A 5P Y 2 '
AL T RO B AR A T R, A 05 | a
5577 1] FR BE i AR

2 00 5 10 15 20 25
A i)/
13 B 5 S2HERAF R ISAIERERAE N
> Tz
% L e i i B Fig. 5 Variation curve of laser transmission intensity
with time in particle wake of propeller
0.5
0
0 5 10 15 20 25

i (l/s
4 BRIKINET Bt R B0 BT i

Fig. 4 Time domain characteristics of laser transmission
in hydrostatic environment
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Table 5 Ratio of laser transmission power
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Fig. 6 Deviation of theoretical model and experiment
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