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Simulation of gas purging process in the slab cassette of a
large-aperture slab amplifier

Qiang Yongfa, = Wu Wenlong, LiulJianguo, =~ Wang Zhenguo, Chen Lin, Lin Donghui,
Fu Xuejun,  Jiang Xuejun, Liu Yong, WangLin, YaoKe
(Laser Fusion Research Center, CAEP, Mianyang 621900, China)

Abstract: To replace the gas in the slab cassette of slab amplifier more quickly, thus to transport micro aerosol
particles produced by xenon lamp irradiation, and prolong the operating life Nd:glass, this paper proposes several
different designs of gas flow channel on the baffle of slab cassette and compares their purging effects. Based on
computational fluid dynamics (CFD) and dispersed phase model (DPM), the purge flow field in the chamber was
obtained, and the purging process of micro contaminant particles was simulated. Through comparative analysis, it is
found that the time required to achieve a cleanliness of 100 class is significantly different for different apertures and
arrangements of the holes. When the hole diameter is 14 mm, and the holes on the upper and lower baffles are orderly
round through-holes, the purging time to achieve 100 class is 205 s, and the gas pressure loss in the cassette is
424.3 Pa. Finally, gas purging experiments of a 4x2 combined slab amplifier show that a purging time of 2—3 min is
needed to achieve 100-class cleanliness by the optimized design.
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Fig. 2 Total particles flowing out of slab cassette under

different numbers of grids Fig. 3 Meshing of slab cassette model
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Table 1 Calculation conditions and results of different holes opening ways

Case inlet i.nlet outlet differential time nofes
pressure/Pa  velocity/(m/s)  pressure/Pa  pressure/Pa  spent/s

Casel 103325.8 15.0 102863 462 248 type 1, 16 slot holes with a seam

Case2 103325.8 15.0 102845.6 480.2 223 type 2, 16 slot holes with a seam, “V” type
Case3 103325.8 15.0 102929 396.8 422 type 3, 20 mm through holes (top and bottom)
Case4 103325.8 15.0 102927.8 398 268 type 3, 20 mm holes, through (top), staggered (bottom)
Case5 103325.5 15.0 102709.4 616.1 205 type 1, 16 slot holes with a wider seam

Case6 103325.5 15.0 102620 705.5 365 type 1, 16 slot holes with a narrower seam
Case7 103325.5 15.0 102955.2 370.3 425 type 4, 20 mm through holes (top and bottom)
Case8 103325.5 15.0 102957.8 367.7 405 type 4, 20 mm holes, through (top), staggered (bottom)
Case9 103325.5 15.0 102901.2 4243 205 type 4, 14 mm through holes (top and bottom)
CaselO 103325.8 15.0 102853.1 472.7 247 type 4, 14 mm holes, through (top), staggered (bottom)
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Fig. 6 Schematic of aerosol particle concentration at different purging time
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Fig. 7 Purging curves of baffles with different hole
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Fig. 9 Velocities and streamlines at different cross Fig. 10 Velocities and streamlines at different cross
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