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Abstract

Perovskite solar cell is the leading generation modern candidate in the field of photovoltaic industry. The main goal of the current research is
performance modelling of direct fiber perovskite solar cell using the classic drift-diffusion model including Poisson's and continuity equations by
the finite volume method (FVM) according to shape function based on the Schraftter-Gummel approximation. The results of simulation are
compared with the one of recent work experimental results and its photovoltaic properties are evaluated. The results of perovskite adsorbent layer
optimization showed that the decreasing of radiative recombination coefficient leads to an increase in the open circuit voltage (Voc). In addition, it
is inferred that the lessening of the capture cross-section of trapping, total defect density, and thermal voltage velocity of Shockley-Reid-Hall
recombination increases the short-circuit current (Jsc). Also, reduction of Auger recombination coefficient caused an increase in the filling factor
(FF). The electrical properties of perovskite fiber solar cell after optimization including short circuit current (Jsc) 15.188 mA/cm, open circuit
voltage (Voc) 1.185 V, filling factor (FF) 76.198 %, and power conversion efficiency (PCE) 13.715%, which shows an increase in efficiency
compared to the equivalent experimental work.

Keywords: Perovskite solar cell, Fiber, Modelling, Simulation, Drift-diffusion model.
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Parameter English Description Persian Description

Voc Open Circuit Voltage Sk ke 5y

Jmp Maximum Current ol Ol

Vinp Maximum Voltage it 5y

FF Fill Factor S gy

PCE Power Conversion Efficiency Olg e o3k
G Generation Rate Sl &
R Recombination Rate S5k Es

Rrad Radiative Recombination bS5k

Rsru Shockley-Read-Hall Recombination SRH .55 5L

Raug Auger Recombination o5l S 5 5k
L Diffusion Length 35 Jsbo
D Diffusion Coefficient Sgd o yS
T Lifetime o Ao
n Electron Concentration o9 il
p Hole Concentration 0yie bl
o Absorption Coefficient R
¢ Electric Potential S il

Eg Energy Bandgap &5 B
X Electron Affinity Sl jiss
& Relative Permittivity e (S Sl 2,008 o
Nc Conduction Band Effective Density of States ol aily Jge oY JSx
Nv Valance Band Effective Density of Sates cebib il s V> JSs
[ Carrier Mobility Jol> 5 s

Ng Shallow Donor Density S G Sl eSeSy (e JB
N, Shallow Acceptor Density Snd 0a eSSy (o JB
C Radiative Recombination Coefficient U S5k e
N, Total Defect Density ek JS S

Vi Thermal Voltage Velocity Sl s ce
c Capture Cross Section sl alb sl 1S5 ahaie mhaw
o Auger Recombination Coefficient o3sl S 5 5kl
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