$39% A H S Vol. 39, No. 4
2012 4E 4 A CHINESE JOURNAL OF LASERS April, 2012

B AL SR L ORE 25 R A IR il 3% 55 ) 1)
BT

TUE B O£ 23R AZE RS

Crpr [ ) 2 g e A 2 Wy BLE 7 P o L R 22 B AL 2 WOE T R S0 B0 3, 0T R 116023)

WE B EPUHOE 8 (SCOIL) J& — AN SR i 8 i B A2 R i B G i A B G M E R R4
FEHOERE PG AR L SR AR A S T BOR B 1R A A AL A B R R R I AR o R T B I A g A
T A5 il O 3 7 B SR AR P . SE B T = 4k Navier-Stokes Wil B S sh % RN & =% B MR T
HE ' g R v R T 7 S A OB R AR A . S5 AR B i B B A AR AT 8 A 4 A R O AR i
A2 i S 1 0 B AS 5 0, O BE R A R AR A A U T Y B A AR T B AL i S 8 A T B R b T R 5 FE R [ 1Y
PRWCLET 6 P9 78 6 B 4R BRUAT IS 1 28 (b 1B AN T

KR OGS AR BEOL S BUE DT B i R SR

hESEES TN248.5 XEEARIREG A doi: 10.3788/CJL201239.0402001

Numerical Study of Effects of Power Extraction on Flow Fields in
Supersonic Chemical Oxygen Iodine Lasers
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Abstract Supersonic chemical oxygen iodine laser is a complex process including flow, chemical reactions and
lasing. In process of power extraction, output of laser has a direct influence on flow fields and species, which will
affect beam quality and power of lasers. Influence of power extraction on inner flow field of the laser has been
numerically investigated based on computational fluid dynamic coupling procedures of paraxial wave function.
Numerical results show that as power extraction process takes place, consumption of singlet delta oxygen is enhanced
since pumping reaction is accelerated, concentration of iodine molecule is elevated, and changing direction of
intracavity temperature via power extraction process depends on extraction efficiency. Intracavity temperature arises
in high extraction efficiency cases and decreases in low extraction efficiency cases. Computational method in this
paper provides an effective tool for research and development of chemical oxygen iodine lasers.
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Table 1 Boundary conditions

Primary flow Secondary flow

Temperature /K 250 400
Pressure /Pa 4666 18665
Species 0, (*3) 0,('A) H,O Cl, He L('S) He

Mass
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Fig. 5 Averaged concentration of gain mediums before (solid line) and after (dotted line) power extraction

along flow direction before and after power extraction
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