Computational Fluid Dynamics Simulations Enable Effective
Thermal Modeling of a Composite Phosphor-Conversion Platform
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Phosphor-Converted Laser Light Sources Have High
Optical Power Densities

Heat Flux Densities and Temperature Gradients were
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Due to high optical power density and high color quality, phosphor
converted laser light sources hold great potential in applications
that require focused, high intensity lighting.

Phosphor converters are most efficient at low temperatures,
making thermodynamics essential to their performance.

Examined to Estimate Thermal Conductivity

Computational Fluid Dynamics Simulations Allow In-
Depth Thermal Analysis of the Phosphor Converter

S
()}
| .
>
)
©
| -
Q
o
5
|_

Cut-plot extracted from SolidWorks Flow Simulation. Thermal imaging of the converter.

Steady-State Computational Fluid Dynamics (CFD) simulations are
proposed as an alternative to empirical measurements and theoretical
models in order to estimate effective thermal conductivity.

Fourier’s Law of Conduction:
Q = —kVT
Q : Local Heat Flux Density (W.m2)

k : Material Conductivity (W.m™.K?)
VT : Temperature Gradient (K.m™?)

Temperature gradients formed in the matrix were used in
conjunction with Fourier’s Law to estimate thermal conductivity.
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Parametric Equations Demonstrated the Role of Air
Gaps and Contact Resistances in Heat Transfer
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Characterizing the impact of impurities Is particularly significant in
evaluating the manufacturing processes of the converter.

Using the Results to Improve Our Understanding of the
Phosphor Converter

The effective estimation of thermal conductivity allows us
to improve our modeling of the converter. The generated
heat flux density maps can be used to review designs with
a better understanding of heat transfer, and the parametric
studies provide insight into the role of manufacturing
processes in performance.
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