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Dustproof method for large-diameter and wide-band
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Abstract: In view of the problem that the seal protection for a laser emission system with large-diameter
and wide-band is very difficult, the purification positive pressure ventilation seal method has been put
forward. This method was to achieve the purpose of sealing by exhausting the original air and making the
pipe full of purified and dry and clean air, so the air and particles from outside will be resisted based on
the positive pressure principle. For the flow field of the positive pressure ventilation in laser emission
pipe, the numerical simulation of the continuous phase and discrete phase has been made by the CFD
software-Fluent, found that the purified positive pressure airflow formed by the positive pressure
ventilation could resist the air backflow from outside, but also made a barrier function for the dust
particle with kinds of sizes in the air, when the concentration was less than 4.71E-3 kg/m®. In addition,

this paper found that the positive pressure ventilation flow caused a 0.32 wm optical path difference when
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laser’s band was within 0.8 —10.6 pm,based on the analysis of refractive index in the pipe. Measurement

results from the positive pressure ventilation experiments show that trends of vary of particle concentration

and simulation curve are basically consistent, which demonstrates the effectiveness of the method of

positive pressure ventilation.
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Fig.1 Diagram of laser emission pipe
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Tab.1 Measurements of particle in the laboratory

Particle diameter/pm Measurement/number
0.3 568 863
0.5 270 661
1.0 11 841
3.0 454
5.0 62
10.0 15
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Fig.4 Sections’ average particle concentration with different

inlet-velocity

B I ROURESF- 203 B R B TR IR — P A, X R
PRI 2y TE 36 RV T P 3 3 B 6 A R A5 AR 43T
YEFI S 2000 5 53 40, B b — AN B R RRAE 2 | W B 0
KAEFRZ AR B 100 mm 2247, SR il 26 22 SR B 1%
e BIEES 250~300 mm I -2k BEFEAR R RE T



2922 L9 8 k AR

% 44 %

—AEY, X2 AR Y R s A R A A
BB A2 S AEHEES 100 mm 2245 T R 1 it 5 i B
400 mm DUJE W BEFRIRCF B T — 14, BB 600~
700 mm PS4 BE AR T Y T 43 2 —H R I
Ty —J7 T, OIS AN 36 G 2 i i e m] DL B, B
SRHTZRAERE 2 100 mm LSS #0280 2R T Rk # (1
SR TAURE ORI ORIV FE TR B 5 i HL, MBI (b)
FH), YHER K BE 9m/s LA X v AR IR
B 700 mm ZHiAE Ry T R OR MR EE S AR
T PR Bk /)N EE 3 v=12 m/s I, ¥k BE 7R BE 25 400 mm
VIRTRRAS Ry 7%

MBS R A, BT LUE B 0 R
AT 3 AN AT L 2 6 v Al SR b 5 4 A< 1Y
TE W T LAAE, i ELIRVRE AT AT 25 A3 4 FoRi A2 1)
AR BRIURE S B BH A4, 2408 XGH B A ORI PN i
e U - 287 R AR R A P AN R S AR TR A 2 R
TR, e ORI TR B RS AE T R AN 5 Nl
T O AR i B AR AE TR T R b s o R AT
KRR T WO A% i o i FIBE
2.2.3 EFRBLBRL R E AT W I8 P WK A 69 % e

K Ry g R FH A LU IR A 4, &S R A I
B IR RS AR AKX, KM RS T,
23 S UL VAR B X6 TE 3 XU P S i O 43 A 1
R RALER, MR ITASALHEARET
WAL A BE Ry 4. TIE-8 kg/m?, T 38 1 % 58] SCRik 75 01
] PN B KA b 28 2 U JBORE MR 2 R 1.016E-3 kg/m?,
PSR ERE T 4 PRI B . 4.71E-8 kg/m® 4. 71E—
6 kg/m* 4.71E—4 kg/m® Fll 4.71E-3 kg/m®, 43 B 7%
R R V=11 m/s BFEAT T80 R0 LA 2 AT

Kl 5 J2& DUFP ORI IR BE T, F0REAE 1F e 38 XU
FEPS T 16 A NI vk BE 504 o a LA B, e DU A
ORIV FE T, BRI T 2% TR B /AN [R]  H

a)4.71E-8kg/m’
2.50E-008 -( ) 8

.
2.00E-008}
1.50E-008
1.00E-008}

5.00E-009F

Concentration/kg-m *

0.00E+000

0 200 400 600 800
Distance/mm

0.0000020¢ () 4 71E-6ke/m’
a .
.

7 0.0000015
g
=Y
&
§ 0.0000010f
3
=]
5
8 0.000000 5F |
Q
o L}

oF e 00000000

0 200 400 600 800
Distance/mm

3
0.00018 _(c.) 4.71E-4kg/m

-3

0.00014F «

0.000 10

0.000061

Concentration/kg-m

0.00002f

~0.00002 0 200 400 600 800

Distance/mm

(d)4.71E-3kg/m’
0.0020}

L]
0.0015}
0.0010f

0.000 51

Concentration/kg:m*

oF e e .

b Z(I)O 4(I)0 6(I)0 S(I)O
Distance/mm
5 PR ASURL M BE T P38 T8 o 4 M0RE 3 A

Fig.5 Particle distribution in the pipe with four concentration
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Tab.2 Measurements of pressure ventilation experiment (Unit: number)
Diameter/pm
Distance/mm C rati Average
0.3 0.5 1.0 3.0 5.0 10.0 /(Olr:)cilzrg concentration
/(107 kg/m®)
121 265 41777 2401 316 37 5 1.424
0 181 586 65 757 2 050 108 20 6 1.303 1.536
251 237 96 039 3192 163 32 8 1.881
267 051 103 826 3 721 168 31 7 1.927
100 169 225 62 397 2 065 102 17 5 1.192 1.553
147 685 50 674 2729 324 37 5 1.540
206 426 76 448 2447 99 5 0 1.023
200 224419 85191 2801 110 6 0 1.138 1.089
200 714 73 941 2318 95 13 2 1.135
70 783 24135 1 054 89 10 1 0.522
300 78 320 23 023 1235 101 8 0 0.448 0.522
98 100 29 531 960 43 7 2 0.555
59 757 21202 710 s 1 0 0.352
400 49 441 16 500 752 57 5 0 0.309 0.309
47718 17 333 237 13 3 1 0.265
54 554 20610 1132 27 2 0 0.302
500 44,741 14927 433 17 0 0 0.194 0.225
44 015 14 658 395 8 0 0 0.178
36 542 4134 122 2 0 0 0.082
600 33425 3112 110 2 1 0 0.078 0.079
35321 3413 126 3 0 0 0.077
32015 1972 54 1 0 0 0.058
700 31530 2154 45 0 0 0 0.057 0.057
31 264 2045 42 1 0 0 0.057
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