% 45 5% S1 4 sk T2 2016 4 5 A
Vol.45 No.S1 Infrared and Laser Engineering May 2016

A ) — S S T ER 2 IR R ) S A
AOBCLHE B BLAR K

(1. PEHFRAELHF TR TR AZALEEKRET, LT 100094;
2. L WIRIF LB AF LA, LT 100094)

W OB T SR RTEAFE TR AR QAR FER, ARAFEASAFET
HREFRRMB SRERSELE TR SR B RMOGH L =AM, EE RS
A A e b FESWTHAFETHRBE &RF ER FEONA Tl > ANE, LEINEFET
WA ST, RBEE TR AR BRI E T x, L ARSI LD REE
Fo bk AT F T A AR AR Fom, BT KRR RRBER N T R, RELS EREEAXM
AR, B IE T AR AL KLY 69 SE A

KR 2RAA; FHTHR;, WURTEL; FEEERK

RESES . TN249  XEFEER: A DOI: 10.3788/IRLA201645.5129002

Optimized one—dimensional fluid mechanics model for laser

cleaning up space debris
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2. Beijing Institute of Tracking and Telemetry Technology, Beijing 100094, China)

Abstract: The optimizedfluid mechanics model was fabricated to solve the plasma of space debris excited
by nanosecond pulse laser. Fluid mechanics model was divided into solution of plasma state equation,
energy coupling between laser and space debrisand momentum coupling coefficient. In each module
implements, time and space distribution of temperature, velocity, pressure and density of debris plasma
were analyzed. Considering the influence of plasma shielding effect to the laser efficiency, innovation was
putt forward to achieve the highest efficiency of laser to clean up space debris by the method of
absorption mechanism of layer by layer. Influences of pluse width and power density to the momentum
coupling coefficient were acheived. Finally, comparing the result to experimental experience data prove
the verification of the simulation.
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Fig.1 Simulation flow chart of process of space debris plasma
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Fig.2 Schematic diagram of origin plasma
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(c) Spatial distribution of velocity of plasma at different time
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Fig.3 Spatial distribution of plasma at different times

3 HERSRYMNITEMIEILER

MR R R C, A i OB HE U O Y
e

fpmm

C"'lz ( 4 )

1(1)

(a) AN [ P 220 455 85 T (A I 7 25 11 23 A

(a) Spatial distribution of temperature of plasma at different time
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(b) Spatial distribution of density of plasma at different time
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