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Abstract
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Based on the heat-fluid-solid multiphysics coupling method, the fluid flow, convective diffusion and
thermal conduction. which occur in the pumping and cooling processes of high power disk-type laser. are simulated

Key words

and analyzed. Influences of pumping power and fluid flowing velocity on the temperature distribution of disk gain
on the flowing direction is shifted from the axis of gain medium. A linear variation of temperature differences on the

method

medium are studied. Simulation results reveal that the temperature of cooling fluid gradually increases in the fluid
flowing direction of gain medium between the inlet and outlet is showed with the pump power increasing. A nonlinear
. lowi

flowing direction under the interaction of flowing. heat conduction and convective diffusion. Temperature distribution

variation of temperature difference on the flowing direction of gain medium between the inlet and outlet is showed
OCIS codes

of the laser gain medium is asymmetrical in the direction of fluid flowing direction. The highest temperature position
with the fluid flowing velocity increaseing. Experimental results are in agreement with the simulation results
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Fig. 1 Model of disk-type laser
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Table 1 Physical parameters used in the simulation
Parameters Tungsten- Nd: YAG Cooling
copper water
Molar mass /(g/mol) 123.693 594 18.02
Density /(kg/m?) 15500 4560 997
Specific heat /
Jekg ' »m D) 188 590 4181.7
Thermal conductivity /
e oo 221 11 0. 6069
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Fig. 2 Fluid flow field and temperature distributions on axial section of cooling channel.

(a) Cooling fluid velocity distribution; (b) cooling fluid flow field; (¢) temperature distribution on fluid-solid interface
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Fig. 3 Temperature distribution of gain medium. (a) Three-dimensional temperature distribution; (b) temperature

distribution along fluid flowing direction on every slice of gain medium (thickness of gain medium is 1 mm, cooling

fluid flow from positive direction of Y axis to negative direction)
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Fig. 4 Temperature difference along flowing direction on

gain medium between positive direction and

negative direction of Y axis (heat power increases

form 100 W to 1000 W with increament of 100 W)
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Fig. 5 Influence of cooling fluid flowing velocity on temperature on the gain medium. (a) Temperature difference along

flowing direction on the gain medium between positive and negative directions of Y axis; (b) temperature difference

on Y axis
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Fig. 6 Temperature distribution on disk gain medium
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