5533 B0 4 (N G S T A S <} Vol. 33, No.4

2021 4F 4 A HIGH POWER LASER AND PARTICLE BEAMS Apr., 2021

R 2 SRR AR B A -

MERNSEmENS REENS S

Fga, RKEXL 5 F, OB oW, X M, s’
(1. PH R R R AR R 5 TR B, DUJI 4R BH 6210005 2. vb [ T A2 3058 bt OB R AR 5T bcs, U1 48 BH 621900)

i OE: RTEHTEANESHREGOE MR NG, @ TR RBE AL RIS SIS
BEEL, IR TT S IR IE T A A A R AR M 3 S0 06 SR ML A & AR AR T 10X 1076, BE AT T R BRI L
s SR, BT TR N A SR L R ) S BRI A 3 R o T IR LA T SRR I — I Rk L A
A B A A 5 U I O R TR R S BR A L P9 s R IR 0 R A o BB T RS SR I A B — R Rk
rh B0 b B G T 0 FF A 25 R0 L P s ST B TR R R S R 20, AE 5 R L b OGRS R s
™, T % 1961.77 h 78 RE A H0 AL P4 9 45 SR B A B AR o o A B SR AR P AR B O AR B S
25 R0 U P 23 AT B B I A B A AR BE E IR R B B R, SR B FE SR, I YR B 5 28 Tl A bR S TR
W E Lh AT, W R Bk 8 AR S R 43 3 6 min 1 10 min, 17 2R OBUAE 4 O Uk 5 AR 11 min fiE A]
B SL PN 28 AU BE SR AR

KR MK, TR WE BHRS T BUEBN

FESES: 03512 XEARERD: A doi: 10.11884/HPLPB202133.200243

Multi-scale simulation and analysis of gas evacuation
processes in a microcavity

Li Haiyang'’,  Zhang Zhanwen’,  YiYong's BiPeng'; LuanXu’, Shi Ruiting’
(1. School of Materials Science and Engineering, Southwest University of Science and Technology, Mianyang 621000, China;
2. Laser Fusion Research Center, CAEP, P. O. Box 919-988, Mianyang 621900, China)

Abstract: Based on the flow theory applicable to the whole Knudsen number range, a theoretical model for
removing air from the target shot in inertial confinement fusion was established, and the reliability of the model was
verified by designed experiments. The physical experiment requires the air concentration in the target capsule to be
lower than 10X 107, the process of removing air in the capsule was simulated numerically, and the relationship
between the air concentration in the capsule, the pressure in the capsule and time was emphatically analyzed. The time
consumed by three methods for removing the air in the capsule, namely the single-pipe one-time gas evacuation
method, the single-pipe circulation gas evacuation method and the double-pipe flow washing method, was calculated
and compared. Numerical calculation results show that: in the single-pipe one-time gas evacuation method, the
existence of the micro-channel on the capsule has a non-negligible effect on the time required to remove the air in the
capsule, and it takes 1961.77 h for the air concentration in the target shot to reach the standard when the micro-channel
on the capsule and the gas-filling pipe is considered. In the single-pipe cycle gas evacuation method, the number of
evacuation times and the degree of single gas evacuation will affect the total time required to remove the air in the
capsule. When the single gas evacuation degree is at the optimal value, the scheme that filling three times and
evacuating four times can reduce the total time to reach the standard to about 1 h, while the single gas filling time and
gas evacuation time are 6 min and 10 min, respectively. However, it takes only 11 minutes for the air concentration in
the capsule to reach the standard by using the double-pipe flow washing method.
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Fig. 5 Relationship between air concentration in the target capsule,
pressure in the capsule and time under three conditions
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