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Design of Optical Fiber Cladding Filter Based on Phase Change Material Cooling
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Abstract A high power fiber cladding optical filter with phase change material is designed and developed for the
thermal managements of high power fiber laser in the space and other special environments. The phase change
material of 18-alkanes is applied to absorbing cladding light heat. The Fluent module of Ansys is used to simulate
the phase change process of phase change material and the temperature variation of the stripper at 200 W. 18-
alkanes with the mass of 0. 246 kg and the mass fraction of 99% is used as the phase change material. The
experiment verifies that the stripper can work stably for 360 s at the room temperature of 25.6 ‘C and the light
power of 206 W. The simulation results are basically coincident with the experiment.
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Table 1 Physical properties of materials

) Thermal ) Dynamic
Phase change Latent heat / Density / o Heat capacity / ) )
Material conductivity / viscosity /
temperature /°C (k] « kg™ ') (kgem *) (Jekg k™
(Wem ek ") (gem 'es 1)

-octad 28 244.0 776 0.1507 2160 0.00346

rrocladecane : 0.001(T—301)+1 ' :
Aluminum - - 2719 202.4 871

Note: T is temperature, of which unit is “C.
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