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Since dye-sensitized solar cells (DSSCs) have good efficiency in the visible region, they offer a
promising way to generate sustainable energy, especially in indoor environments and
building applications. Investigating the effect of dye specifications and photoanode thickness
changes on cell performance is very important for improving DSSCs. This research focuses on
the sensitivity analysis of the impact of important parameters to increase DSSC efficiency
using a new numerical model considering factors such as radiation intensity and spectral
composition, from conventional indoor light sources such as LED and fluorescent lights.
These parameters include dye types, trapping parameters, diffusion coefficients, and
photoanode thickness. This model examines steady and transient currents under internal
radiation conditions, incorporates time/space-dependent relationships to increase accuracy,
and examines electron, iodide, and triiodide interactions under different environmental
conditions. The results showed that N749 and 20um thickness of photoanode have the best
effect on cell performance. This study presents a sensitivity analysis to find optimal
parameters to improve DSSC performance in real indoor conditions opening avenues for
further research in optimizing DSSC technology for indoor energy harvesting applications,
thereby advancing the field of renewable energy and sustainable technology integration.
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