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Summary 
The aim of this project is to inspire more 
students and teachers to further the research 
of solar energy or other renewable energy 
sources, with the implementation of a 340 W 
photovoltaic system (PVS) and a mechanical 
structure that provides a pleasant space to 
recharge electronic device using alternate 
current at 220 V provided by the energy 
collected in the solar panels. 
The structure was designed using AutoCad 
2016. 

INTRODUCTIÓN 

This project was born of the interest the 
members of this group had in the potential use 
of renewable energies in everyday life. Later, 
having seen the lack of interest a large 
percentage of the university population had in 
this topic, we decided to also use it to foment 
research in this field. 

The project has taken inspiration from similar 
initiatives in Spain, Chile and in Peru itself (in 
the Cesar Vallejo University). Studying these 
initiatives, we concluded that their use was 
limited, due to their inability to store energy 
and the fact they could only be used to 
recharge cell phones. In light of this, we 
modified our designs to include batteries and 
AC power outputs. 

While designing the structure of this eco 
charger, we looked for ways to maximize the 
comfort given to the users, so it could become 
a social point for the students. We have also 
consulted architects and architecture students 

for advice in finding cheap and adequate 
materials for the structure. 

DESCRIPTION OF THE PROBLEM 

In recent times, there has been an increase on 
the interest given to renewable energies (such 
as solar and wind energies) and the 
technologies used to collect them. 

Although these technologies should attract the 
interest of a large portion of the students of 
UNI, in reality this is not the case. A clear 
example of this is what happened during the 
2015-I registration process. An elective course 
called “Tecnología de Energías Renovable 
MN627” (“Renewable Energy Technology”) 
wasn’t opened due to the lack of registered 
students, which shows the complete lack of 
interest students have towards this field.  

 

OBJETIVES 

Main Objective 

Build a prototype that can use a PVS to 
recharge electronic devices inside a 
compfortable space. 

 

Specific Objectives 

• Design a structure for the system that 
can fit 10 people comfortably. 

• Implement a PVS, operating at 340 
W and with 10 AC current outputs of 
220V. 



• Integrate the PVS and the prototype 
structure. 

 

 

TECHNICAL DESCRIPTION 

The following devices will be used in the 
electrical installations: 

• Solar Panel (85 Watts): 

Polycrystalline panel, Yingli 
Solar, 12 VDC, Vmp:17,5 V; Imp: 
4.86 A; Voc: 22 V; Isc: 5.36 A (04 
Units) 

• Charge controller: 

Charge controller PHOCOS 12V, 
14/14A, V2 – CA (01 Unit) 

• Power Inverter: 

Power inverter Onda Pura 12V 
350W 230V/50Hz - Phoenix 
12/350 Victron (01 Unit) 

• Solar battery: 

Battery: 100 Ah – 12 Vdc – Libre 
Mantenimiento (02 Units) 

• Structure for the battery: 

Box-shaped structure for the 
battery (02 Units) 

• Control panel: 

Metallic panel + Prensa estopas 
(01 Unit) 

• Installation accesories 

The following materials will be used in 
the prototype’s mechanical structure: 

• Square iron tubes (4 x 4 inches) for 
the studs. 

• Rectangular iron tubes (1 x 2 inches) 
for the roof frame, 

• 6mm bronze-collored polycarbonate 
• 1-inch wood with marine varnish 

finish. 
• Drywall wall with metal studs and 

super bord plates 
• Drywall wall with one color paint 

finish 
• Iron tube with one color paint finish 

COST SYSTEM 

Description 
Number 
of units 

Unit 
price 

Total 
Price 

Solar panel 
(85 Wp) 4 410 1640 

Charge 
controller 1 180 180 

Power 
inverter 1 733 733 

Solar battery 2 600 1200 

Structure for 
the battery 2 100 200 

Control panel 1 180 180 

Installation 
accesories 1 27 27 

Mechanical 
Structure 1 14800 14800 

Total cost 18960 
 

ESTIMATIONS OF THE ENERGETIC 
CAPACITY 

The solar panel arrangement provides an 
average current of 10 A at 32 V (DC). 
Considering an annual mean of 4 hours of max 
solar irradiation (1kW/m2) per day, the PVS 
produces a daily charge of 40 Ah, which is 
stored in a battery arrangement with an output 

of 24 V. Conservation of energy dictates 40 Ah 
at 24 V is equivalent to 240 Ah at 4 V (which is 

the voltage an average cell phone needs to 
charge). 



Assuming a total of 2 Ah at 4 V is needed for 
the full charge of a cell phone, the system will 
be able to satisfy a daily demand of 120 fully 
charged cell phones. 

 

 

ENVIROMENTAL CONSIDERATIONS 

As previously indicated, the charge produced 
daily by the system is enough to fully charge 
120 cell phones. Assuming each cell phone 
requires a voltage of 4 V (DC) for its charge, 
the total energy used for the charge of cell 
phones is approximately 960 Watts-hour (Wh) 
per day. 
 

In Peru, the most common source of 
electrical energy is natural gas. During the 
combustion of natural gas, thermo electrical 
power plants produce an average 380 grams 
of carbon dioxide (CO2) per Wh. This, along 
with the amount of energy produced, means 
that, in total, the use of the Solar Ecocharger 
prevents the ejection of 133 tons of CO2 per 
year.  

CONCLUSIONS  

Due to the prototype/system/ecocharger not 
being installed yet we have been unable to 
draw conclusions, but it is expected to meet 
the requirements given such as fitting 10 
people comfortably, fully recharge up to 120 
cell phones daily, etc. 
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ANNEX 

 

Fig. 1 Front view of the mechanical structure 

 

Fig. 2 Rear view of the mechanical structure 

 

 

 

 

 

 

 

 

 

 

 

 

 


