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weight requirement,

In order to understand the effect of gas velocity distribution uniformity on injected energy and output

optimization, the average gas velocity reaches 99.3 m/s. The velocity non-uniformity in longitudinal direction is
Key words

energy of lasers, the flow field in discharge chamber is simulated by computational fluid dynamics (CFD) so that the
5.2%, and that in vertical direction is 7.1% . The repetition rate of laser increases from 300 Hz to 365 Hz, the

gas velocity distribution in longitudinal and vertical directions can be acquired. According to the elements that affect

the gas velocity uniformity, the whole flow field is optimized. Based on the fluid dynamics, laser structure and light

three clapboards are added to improve the flow field distribution characteristics.

1 5

—_ .

injected energy of single pulse increases from 160 J to 171.5 J, the output energy increases from 20 J to 21.8 J, and
discharge chamber will enhance the integral performance of lasers.
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Table 1  Gas velocity measured by pitot probes

Point Velocity/(mes ')

1% row 0 82.5 86.5 84.8 86.2 85.9 81.8

2™ row 0 90.4 94.1 96.8 98.7 99.5 97.9 98.9 98.6 97.1 97.8 97.9 94.2 91.1 0
3" row 0 85.8 89.5 89.1 90.7 89.9 85.3 0
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Fig. 3 Cross-section diagram of lower left flow passage Fig. 4 Three-dimensional grid of flow field
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Table 2 Velocity distribution with different layers of clapboards

Number of Average velocity Non-uniformity in Non-uniformity in
clapboards /(mes™ ") longitudinal direction /% vertical direction /%
0 (original structure) 93.4 5.9 12.8
1 97.3 5.6 10.9
2 98.8 5.3 8.5
3 99.7 5.1 6.8
4 98.2 4.9 5.9
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Table 3 Comparison of experiment results before optimization and after optimization

Non-uniformity Non-uniformity Repetition

Average velocity Injected Output Divergence
Measured item Jmes) in longitudinal in vertical rate energy /] energy /] angle /mrad
direction /%  direction /% /Hz
Original
structure (without 91.6 6.2 13.4 300 160 20 6
clapboards)

After optimization

(three layers 99.3 5.2 7.1 365 171.5 21.8

(o2}
(2]

of clapboards)
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