843 %% 49 W ooE % Ok Vol. 43, No. 9
2016 4F 9 J CHINESE JOURNAL OF LASERS September, 2016

e RO R RIBOR 28 el N it S B B 4k

BEEs: AEN ERZD OKEF AERE
D R R 2 BE LI GRS S HLAAE 5T T = DR O B E S S E . I 201800
Srp ERR A BE R 2%, bR 100049

FEE R WO &5 s P9 B 3 38 2% T8I 9 5 440 BE 2 DR TIF R 4% e R P A R 75 i 1) O S 48 3 L T 45 3L A9 T PN 9 3 4
A0 R TR R AR OV Y I AT 82 2 . 3B RS R D0 2% 05 1 R Fluent 3004 % 400 00 b e A ROBCK #5823 2 v
B PR UL S AT AU, IR AERE AL 30 E 7 B TR A A 280 5 1R R T R 28 A B LD R S R o HE A L KA T A
WG oA . UG 25 R AR W] A LU AR AR BOR#5  AAk J5 B4 R A T — 2% B [0 gl W L 3 B0 ] 00 s N 35 o
R, H B I R BT

FEWE OCHIR s RORBORES s SRR A WAL W ik

FESES 0368 XEKFRIZED A

doi: 10.3788/CJL201643.0901002

Simulation and Optimization of Internal Flow Field in
High Power Laser Slab Amplifiers
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Abstract The cleanliness of neodymium glass surface in the slab amplifier is a key indicator of guaranteeing high
performance and long lifetime of amplifiers, and the reasonable internal flow field distribution is the prerequisite for
keeping clean in the amplifier cavity. By means of computational fluid dynamics method and with the Fluent
software, the internal flow field of slab amplifier cavity in the purging process of pure nitrogen is simulated, and the
model validity is verified on the prototype system. By adjusting the structure and location arrangement of air inlets
and outlets of the amplifier, the optimal flow field distribution is obtained. The experimental results show that
compared with those of the non-optimized amplifier, the optimized amplifier not only takes only half time to obtain
the same required cleanliness, but also the cleanliness of neodymium glass surface is higher.

Key words laser technique; slab amplifier; computational fluid dynamics; flow field simulation; cleanliness;
optimization
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Fig. 1 Structural diagram of amplifier slab cavity
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Fig. 2 Simulation model of amplifier slab cavity(6 inlets and 7 outlets)
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Fig. 3 Simulated 3D streamline map of gas in cavity Fig. 4 Experimental map of air flow in cavity
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Fig. 5 Velocity streamlines on neodymium glass surface with different structures of inlets and outlets.

(a) 6 inlets and 7 outlets; (b) 6 inlets and groove outlet; (c¢) groove inlet and groove outlet
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Fig. 6 Velocity cloud map in cavity with different structures of inlets and outlets. (a) 6 inlets and 7 outlets;

(b) 6 inlets and groove outlet; (c¢) groove inlet and groove outlet
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Fig. 7 Velocity streamlines on neodymium glass surface with different locations of inlets and outlets.

(a) Two grooves being homologous; (b) groove inlet far from mirror surface; (c) groove outlet far from mirror surface
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Fig. 8 Velocity cloud maps in cavity with different locations of inlets and outlets. (a) Two grooves being homologous;

(b) groove inlet far from mirror surface; (c¢) groove outlet far from mirror surface
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