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Abstract: To prevent dust and moisture to enter the laser emission pipe of a high-energy laser emission
system with large-diameter and wide-band, a positive pressure ventilation seal method for the laser e-
mission pipe is proposed. This method uses purified, dry and clean air to exhaust original air, and al-
low a positive pressure flow on an emission port to resist the air diffusion into the laser emission pipe
from outside and to achieve the sealing for the pipe. The numerical simulation and analysis for a flow
field of the positive pressure ventilation in the laser emission pipe are performed by the CFD software-
Fluent, and it shows that the clean air keeps a certain velocity and pressure on the emission port and
could form a positive pressure airflow to resist the backflow from outside. For a long wavelength
10. 6 um laser, the variation of refractive index in the pipe is estimated to be a magnitude of 107’

based on the pressure change, which causes a 1 pm optical path difference. The simulation results are
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experimentally verified and the results show that the velocity varies of interior have nearly no differ-

ence, though its velocity is a litter bigger than that of simulation, and there is a positive pressure air-

flow with 0. 64 m/s. Moreover, the relative humidity of clean air has dropped to 29% from 59% .,

which basically reaches the design sealing requirements of the positive pressure ventilation system for

dust-proof and dehumidification.
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tion

1 3 =

EBEE M A G G AR BT A
HBSIE NI OV S E L PNIRE SN0 85 18
JEEH DU R 1T AR 5 D B e R OL R ST R G
PR 3R 23 2 By 4 S (R A e B e o
BEAT W2 S 10 S 9 AT e % 5 7 2R A i A
2P R R AR FEARE G HE AN IE . K>
HR A B3 2 R PN G R S O SO I R T i
TR 2 R JEE 45 2 DR DA IO 68 o RO B ™ 2
R B Y K 3 R AR A B A DG A T
B BEAS DR 2% B i O™ HAR IR, R DA
TGP AR T R P 7 i 2 A A S 2 AR
IR 23 B X G2 TT A FBLBRES # 7 E R 5
M, 33X 26 PR 2R R 7 R R O A S R R RE
TR S T RO R ST R G R T
P DR UE B 98 1Y 05 B AR 3 5 28 5 09 B0 B8 0 7
P o B o B A 10 8 A7 i M AT A L Xk A R B
— 5E WY 7 PP A it AR s B

[l 9 2235 AT 5 T O i 1Y) 3 3 RO
DR A PR T R (AR A A SRR I 5
0] S B0 S 565 N T Y B BT 4 R ) e T
RSB BOMOC A ST R G . BEFE R AR S
8 i 11222 258 — A~ it A28 B3 7 10 1 B B O
KRG e AT LS B  {H R AR R AR 5 I B
MO & S R G P A AR MESS B . H T A TR U
T 37 A IR B T 4 B 1R ORL Q60 Ak B S A A AR
e, T ELOR AR o 1 HURE S O DA 3, A
AR A A e AR AR A, L A A AR AR . )
b, A A AR — 2 B IR S OL S R EE
S IR 2 SR T 7 A ) VIR IR 2 O
NI W A R W O SRS B R A R L B R e
F™ R IR OB R RGRR IR R AR

BT U ASCERR TR AR B B O K

PR3 I T 3 XU A 5 ik O O TR R
Ii) PR 308 T 45 4 2 A VAl 2 R A R B e R —
SE A XGH AN R 22, R IE R 00 B 40 T8 A Y 45
AT P TE R O P I DR TR . SR
TERGAR F1 2% 93 BT8R 1F Fluent Xt & 53 &R 45 79 il
B A9 IE s E KGR 5 R AT T R AU R B BE 5T
FAET R 53] TR,

2 A

2.1 I1EWHE

W SCHTIR L O TR R AR B Bk &
S R GEI AR T B0 L P9 O 24 T 1 RURS %5 Bl
G 225 A SR BRI B 15 i T 4 A R K A IR R A
PR PR E O IO L I EL A O R A A A IR AR
I AE T, R LA 0 B S S P A T A By 2R
RV 1Y 25 B TE . AS SCHR H 1% PN A TF He i XU
7 V5 3 O R IR A 2o B s A rhoxt s E T
R B IR 5 W00 10 7K LR 242 TR LA B 5 e i 1 R
AR S i) P T G RS AN T T Ak s R 0l
Z IR AEA IR B IF AR & G e AR RE — s 1 X
ORI 22 L T8 B OE A 3t BHL 424 38 38 A1 14 25 S Y
I TE R AR T RO E . B P
FE TG AR S A T i s AR, RIS B P S G By 2R
FRIE Y H Y,
2.2 EWHUEE

AR P42 5 ik B o RE O R 5T R S8 IE R
i KR AE . A T G B AR O 120 mm., i
1 120 mm X 360 mm X 360 mm 45 ¥, 25 i 38
HA&N 160 mm, I} O 3#iE 542N 600 mm, i A
BA2N 160 mm, &N 280 mm YUK 45 40 4, 8 18
BEN 6 m. WM A UG 817 SR d i,
SRJG S ABTAL FEER M Gambit 1, 5% JH Tgrid %143
W A%, LA Py A T AR AN R 1 TR . fedeE L AT
AR 12 B Fluent X & S5 79 38 38 19 7 3%



2238 b=

i TR

%23 &

P Ot I i T AR Y

Fig.1 Model of laser emission pipe
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Tab.1 Measuring results of wind velocities on outlet

(m/s)

1 2 3 4 5 6

1 0.64 0.54 0.48 0.46 0.54 0.62

2 0.56 0.48 0.51 0.49 0.58 0.64

3 0.58 0.52 0.46 0.54 0.61 0.68

SF¥) 0.596  0.513  0.483 0.496 0.576 0.646

7 8 9 10 11 12

1 0.83 0.66 0.58 0.59 0.8 0.94

2 0.8 0.71 0.56 0.66 0.83 0.88

3 0.85 0.72 0.62 0.61 0.8 0.90

4 0.846  0.696 0.586  0.620 0.830 0.906
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