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Handling, care and maintenance
Although it must meet certain conditions, cells or solar panels require no maintenance or suffer from wear, their life cycle 
depends on the handling and performance of the following minimum considerations

Protection . Cells and Fadisel panel provide protection against scratches and resistant to agents Adverse weather such as 
rain, snow hail, falling or not against violent blows. Until complete installation must be treated with care.

Location. In addition to the orientation and tilt as described in "My Notebook Solar", the panel or cell should fall outside the 
scope of any shadows caused by trees, buildings or other item between the hours of outdoor installation Sol.Para panel 
should always be well fixed, protected against wind gusts fuerte.Si used inside the cell or panel should be in a window, low 
and close to a bulb or a lamp, but still protected from an excess of heat may deform. Recall that the principle that force is 
the amount of light received and no heat

Clean. Leaves should be removed, dirt and other elements that may reduce the area of solar collectors. To remove 
excessive accumulations of dust, pollen, dirt or other foreign matter deposited on the deck, only to be blown or use a soft 
cloth and glass cleaner.

Kitler solar cell kit.
The unit or smaller manipulable element uptake photovoltaic solar cell solar panel solar.Un is composed of different cells. 
The panels for use by professionals produce a current and particular tensions and inside cells can not handle.

Solar Cell

Solar panel

Elective symbol of the solar cell

Solar panels for education, development and testing allow the connection pool for the convenience of inner cells, and the 
final current and voltage obtained depend on the configuration of the user.

To refer to cells and graphically outline the various operations, it uses the wiring diagram of the photovoltaic cell. Each 
symbol represent one of them.
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Designing a solar photovoltaic system
A photovoltaic system is modular and unlimited, the more interconnected solar cells, increased energy production, and 
the same applies to the panels.

As described in "My Notebook Solar", the serial or parallel connection of different modules (cells or panels), is set to 
increase the voltage or current way out independent of the values produced by the photovoltaic (PV) , a solar system 
provided is designed under one organization.

(Step 1)

¿How much energy we need?

Consumption and the load voltage of hours working 
alimentarCálculo + loss associated

Much Energy "produce?

Module Configuration and Performance F.V. available

How many F.V.son modules needed?

Determine number of modules F.V. necessary

"Autonomous system?

Scheme of connection between PV module, charge 
and rest of the system

Battery Calculation

end

(Step 2)

(Step 4)

(Step 3)

Yes

not
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We will use two examples to follow and explain the organization chart example 1: 1 V solar engine and 200 mA. Example 2: 
LED lamp 2 V. and 800 mA.

Step 1. How much energy do we need? The first step is to establish the power supply and consumption (current / current), 
electrical appliances have to supply the system. These values are obtained through information provided by the 
manufacturer.

Voltage. During all the time to remain in operation, the voltage level and will be a constant. Each example is fed to a different 
voltage. First, the engine, a V, while the second, led lamp, 2 V. When the required voltage is different for different 
devices, will introduce a "líne" independent solar which will connect all computers in the same voltage (voltage) 
supply.

Consumption. Indicates the current "spend" the appliance every hour. The engine of such a consuming 200 mA / h. By 
contrast, the current LED lamp of Example 2 will be 800 mA / h. For each new computer connected to the corresponding 
line (same tension) must add the consumption of each one of them. If in example 1, instead of one, two engines were 
used, the result would 1V./400 mA. (Sum of consumption, even tension)

Power. As described "solar my notebook," is the product of voltage by the current. Sometimes the manufacturer instead of 
consumption, provides the overall value of the power. Be necessary to clear the formula for the current value.
Therefore, the energy required for such an engine would correspond to a voltage of 1 V and an output of 200 mW. The 
energy required in the LED lamp of Example 2 is 2 V. and 1.6 W.
The energy required can also be quantified based on consumption, as reflected in the values set for each example, (1 V./200 
mA. V./800 and 2 mA.).

Loss factor. Although the practice of this kit is negligible in solar installations which provides for the daily consumption is 
important. (Later explained in greater detail, along with the status of operating time). 

C-0110

Designing a solar photovoltaic system (continued)
Step 2. Will produce much power? The panel kit comprises a single cell as 1V. / 400 mA. The maximum power that can 
supply is the product of the maximum values of voltage and current, (x 400mA = 400mW 1V).

However, as described in "solar my notebook, like all cells, when connected in series or parallel with each other, the power 
may be distributed according to a voltage value or a higher current value.

front view of the cell / panel

Rear View and cell connections / panel

Maximum output voltage and current panel
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Step 3. How Many Modules F.V. are needed? Example 1, the engine needs a V. / 200 mA. First, look for the tension. As 
the cell / panel already provides the required voltage, 1 V, no need to purchase additional panels to make any association 
series between them.

Then consumption is resolved. A single cell solves the required voltage also can supply up to 400 mA. As the engine 
needs just half the current required no association (connection), in parallel with other cells.

The maximum current of the panel indicates the limit of consumption that can endure. When the devices are connected to 
the panel less power consumption to its limits, just get just the right to work.

The electrical diagram of example 1 would correspond exactly with the maximum output voltage and current of the panel

Example 2, the LED lamp is fed to 2 V. / 800 mA. Always first resolving the tension, dividing 2 V. between a V that delivers 
every cell, with the result that will require two cells / panel connected in parallel to achieve the 2 V. the LED lamps.

Consumption is then resolved. The group of two cells in series providing 2 V, and a maximum current of 400 mA (current 
series does not increase). Since the LED lamp requires just twice, it will take two groups to raise up to 800 mA to achieve 
maximum intensity. Thus, the connection (association), including be undertaken in parallel to achieve increased 
corriente.El end result will be 4 cell / panel with a total production of energy of 2 V. / 800 mA. (1.6 W).

Led Lamp Example 2  
2V./800 mA

Designing a solar photovoltaic system (continued)

Step 4. "Autonomous system?
An autonomous system is one that apart from the power supply can feed itself throughout a facility. In contrast to 
a support system, the self-supply power indefinitely.

An autonomous solar system should include the loss of performance when the weather conditions are not optimal, for 
example, when it's cloudy or rain falls, and the production and accumulation of energy required to cover the operating 
hours of the night.

This educational kit is sized to undertake an independent system, so that the organizational design of a solar system would 
remain closed here, and you can skip to the next chapter: Installation of the kit.

However, stakeholders in greater complexity and the resolution of an autonomous system to complete the chart below. 

In an autonomous system, there are two new concepts in addition to the above, the operating time or daily consumption 
and the loss factor. 

Daily consumption. A panel or a cell only work while there is light. Obviously, if powered equipment must also operate at 
night and in adverse conditions, the operating time based on performance of the panel will be different. This will affect the 
amount or potency of the panels and the use of accumulator batteries. 

Loss factor. In compensation for any loss of the installation, conversion, batteries, etc.. there is a correction factor to be 
applied to daily consumption. This constant, in applications to 230 V can be set at 40%, and 12 V applications at around 
30%. It should be noted that industrially panels for larger applications provide 12 VDC or 24 VDC Whenever possible, all 
devices or equipment connected to a photovoltaic system to be purchased at this tension. Today, in addition to all kinds of 
lighting and motors, is becoming ever more appliances that operate at 12 or 24 VDC, reflecting in a lower energy loss, it 
does not require lifting intermediate converters.
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How all this applies just an example?.
Suppose a water pump, where there is no electrical línia Every day should shrink water between 10 and 12 in the morning 
and between 10 and 12 pm

First calculate the daily consumption demand of the pump. (Power for Time.) Must consult two consumption data provided 
by the manufacturer. Choosing a real bomb, the C-6001 of 0.6 bar, Fadisel, indicating a 12 volt power and a maximum 
consumption of 20 W. The daily intake should be added the loss factor. As in this case there is no conversion to 230V can 
be determined about 30%.

                                      1). daily          20 w x 4 h. 80 w // 80 w x 30 % = 104 w/day

The second action is to select and calculate the performance of the photovoltaic panel installation. Select a model is 
directly linked to the Regional Performance Factor. Depending on location, season and weather conditions, the power 
generated by a panel a day is very different, is not the same amount of daily production in a cloudy day, in a sunny, or 
between one day summer and one winter.

The Regional Factor represents the average rate in hours for the year during which the panel produces maximum power. 
This factor allows for a standardized calculation without regard to weather and seasonal variables.

The Regional factor can be obtained by consulting the websites listed in "my solar notebook”. In the Iberian Peninsula is 
approximately equal to 4. example

The result of dividing the daily consumption between the regional factor will provide the minimum power that 
must have the panel.

                                     2). F.v. Panel            1024 w / 4 (regional factor) = 26 w

The third and final step is to calculate battery / s are necessary to supply solar electricity to the hours of operation at night.
Dividing the daily consumption between the battery voltage (12 V), we obtain the storage capacity for the battery.

In addition to consuming night, the system must address low production periods, such as cloudy days, persistent fog, etc. 
So, multiply the previous result by the number of days that the system can operate without production. In simple 
applications is defined between two thirds, but in safety critical applications, even 10. This forecast is at the discretion of 
its own, but for the example of the bomb, set to 3 days

                                     3), Battery, capacity          104 w / 12 v. = 8,6 Ah. // 8,6 x 3 day = 25,8 Ah

When only one battery available capacity below that required, must be installed in parallel, the number needed to ensure 
full capacity.

Mounting kit
Avoid contact between the positive and negative aspects of the same cell, especially if you are receiving light.

The connecting bolts and anchors should be handled with care. To fix the nuts only be necessary to tighten slightly until 
the item is taxable.

If using artificial light on the solar panel, avoid prolonged exposure, excessive heat from the lamp, bulb, etc., can cause 
damage. When placed under direct exposició the Sun, the panel is not subject to time limits.

Anchors electrical Connection or thread
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Anchors in electric wire connection or

Engine Mount

Cut the desired figure

Mounting the finished figure

riding figures  (1

Hook size disc set on lower
(The disk must be hidden)

*. if possible, use double-sided tape

engine mounted   (2

Insert Disk / helix
the motor shaft
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Electrical connection
Electrical connection between the panel and electrical devices, such as engine, is done by "fastons, so no need for any 
tool.

In the panel, unscrew the nut must be relevant, insert the spade and then re-tightening the barrel nut slowly until it reaches 
its limit.

removed by order

remove the cell   (1

threading in order to mount   (2
(1. Faston, 2. Washer, nut 3

screw rotating in the opposite direction to gently hold

Practice. Feeding the "solar engine."
The solar engine kit that includes the power required to turn a V. and 200 mW., (values that correspond exactly to those in 
Example 1, (low voltage motor.)

As the panel provides enough voltage and current, there is no need for serial or parallel association with other cells / 

panel.
1).  Motor power           200 m w / 1 v. = 200 mA

2). Performance Panel            1 v. // 400 mA

3). "Necessary to achieve increased stress?           Not

4). "Necessary to get more power?           not
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A). Wiring diagram

B). Electrical connection

the engine

... More practice.

From now on, experiment, try changing the polarity (positive and negative exchange) in the power of an engine and see 
what happens. Experience feeding voltage half an engine and look for other devices that can be fed to the panel. You can 
also buy kits C-0112 C-0113 that allow serial and parallel associations between cell's own kit.

Only you should avoid feeding a device with a voltage greater than that recommended by the manufacturer. If the 
current panel configuration is superior to powered equipment needed, it simply will not consume more than required for its 
operation, without suffering damage or affect the panel.

"All knowledge is contrasted with the experimentation and understanding voluntat always expands the fun."

... More information.
This manual along with his kit of experimentation and "My notebook solar”, represent one of the didactic purposes and 
Cebekit  available to educators in relation to renewable energy.

The wind, fuel cell or hydrogen battery, the thermodynamic energy photovoltaic technology as well, along with others such 
as electronics, electricity or mechanics, are some of the lines with a variety of kits and products that range from initiation 
and cycles means learning to use and professional installation.
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NOTE. This kit is recommended for children aged 14 years, always escorted by an adult
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