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AGH Solar Plane is a project aimed at constructing 
an aircraft powered by solar energy. This aircraft 

is an outstanding example of combination of modern 
technology advancements with renewable energy 
sources. One of the project’s goals is to allow for 
continuous flight during the day and night without 
using any additional energy sources. Developing 
and introducing aircrafts powered by the renewable 
energy is important e.g. from the standpoint of 
environmental protection – aviation and maritime 
transportation means at use produce 3% of worlds 
anthropogenic greenhouse gases emission. A 
prototype developed so far has been designed in 
a conventional system with center of mass in front 
of the construction as well as with steering tail 
arranged in a classical T-system. Steering surfaces of 
the wings consist of flaperons placed at each of their 
ends. They combine the functions of both flaps and 
ailerons in just one moving part. Such construction 
allows maximizing coverage of available surfaces 
with photovoltaic cells while reducing moving 
parts. The visualization of the aircraft’s prototype is 
shown in Figure 1. This paper shows experimental 
analysis and dynamic simulations of the operation of 
photovoltaic cells installed on the unmanned aerial 
vehicle. The key focus was to develop dedicated PV 
modules characterized by high efficiency and low 
weight. The different types of PV cells have been 
tested using developed for this purpose experimental 
rig, equipped with light source, cooling base, light, 
and electrical output sensors. As a result, a current-
voltage (I-V) and power-voltage (P-V) characteristics 
of tested cells were obtained and compared. Based 
on this comparison, Sunpower’s flexible PV cells 

(characterized by the best power to mass ratio and 
power per area ratio) were selected. A number of cells 
that fit on the wing were estimated by dividing the 
available space by the area of a single cell, accounting 
for interconnectors. The cells were then divided 
into two panels (consisted of two segments due to 
construction restrictions) that matched the nominal 
system voltage. Finally, PV panels were attached to 
wing ribs and covered with a transparent modeling 
film. Energy generated by the panels was used both 
directly to power engine and to charge on-board 
battery. To provide maximum efficiency of the panels 
under ever-changing conditions, maximum power 
point tracker (MPPT) was implemented. The system 
was especially designed to provide its reliability 
and efficiency. The next step was to determine the 
estimated length of flight in different conditions 
(depending on the location, season, wind strength 
etc.). For this purpose, dynamic simulations in TRNSYS 
(Transient System Simulation Tool) software were 
conducted. The operation of photovoltaic panels 
was represented by the Type 94 (component, which 
uses a four parameter equivalent circuit model to 
determine the current and power of the PV array [4]). 
In the model, there were also included: regulator and 
inverter (Type 48), battery (Type 47), the load (Type 
14 – schedule) and weather (Type 15 – Meteonorm 
database).  Results of the currently conducted study 
show the high potential of using PV cells to power 
unmanned aircrafts. The experimental part of the 
study allowed to select the proper PV cells and the use 
of dynamic simulations allowed to prepare various 
flight scenarios, depending e.g. on the expected 
weather conditions. 
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