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Motivation

* Degradation
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Measurement methods
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Measurement methods

 Encapsulated sensors
*  CoCl, strips
 Cafilm
*  Miniature capacitive RH sensors

* Non-invasive
* |R absorption
*  SWIR
* FTIR
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Calculation models
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Calculation models
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*  Dual sorption
*  Molecular simulations
e  Three states of water
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Evaluation of encapsulated sensors

e Sensors in material: How do they affect their measurement?
e Evaluated via FEM simulations and comparison with in-situ gravimetry
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Evaluation of encapsulated sensors
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Measurements in the field

e Measurements in similar modules in various climates

 Comparison with Fickian simulations
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Measurements in the field
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Conclusions

* Moisture ingress in PV is an increasingly important topic

 We have to better understand how moisture gets into the modules and
how it affects them

 Many measurement methods and calculation models available

* Encapsulated sensors: High accuracy, spatial resolution, but can
influence the measurements

* Simulations can help us compare measurement methods, predict ingress
in the future or in other climates and locations

* Require: Boundary conditions, material parameters, fitting model
* Simulation models have to be verified by measurements
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