
Leseprobe

SOLARTRAINER junior

Experiments with solar cells

Instructions

Dr.-Ing. Paul Christiani GmbH & Co. KG
www.christiani.de



M. Schroeder | Solartrainer junior englisch
Experiments with solar cells
Artikelnr.: 81800

© by Dr.-Ing. Paul Christiani GmbH & Co. KG 				   www.christiani.de

© by Dr.-Ing. Paul Christiani GmbH & Co. KG

Table of contents

Contents and arrangement within the box ...........................................................................................................................................1

Presentation of the individual components .........................................................................................................................................2

System assembly .................................................................................................................................................................................................................................8

Intended use / safety instructions ...........................................................................................................................................................................................9

Experiments with solar cells

Experiment 1 Measurement of the irradiance of different sources of light .....................................................................................................................................10

Experiment 2 The solar cell as energy converter ...........................................................................................................................................................................11

Experiment 3 The solar cell as energy converter / as diode ..........................................................................................................................................................12

Experiment 4 The off-load voltage of a solar cell / shading............................................................................................................................................................13

Experiment 5 The short-circuit voltage of a solar cell / shading.....................................................................................................................................................14

Experiment 6 The off-load voltage and the short-circuit current at different irradiance values ......................................................................................................15

Experiment 7 The short-circuit current of a solar cell at different angles of insolation of the light..................................................................................................16

Experiment 8 Series connection of solar cells / shading................................................................................................................................................................17



M. Schroeder | Solartrainer junior englisch
Experiments with solar cells
Artikelnr.: 81800

© by Dr.-Ing. Paul Christiani GmbH & Co. KG 				   www.christiani.de

© by Dr.-Ing. Paul Christiani GmbH & Co. KG
Table of contents

Experiment 9 Series connection of solar cells / shading with bypassdiode...................................................................................................................................18

Experiment  10 Parallel connection of solar cells / shading ..............................................................................................................................................................19

Experiment 11 Voltage-current curve of a solar cell.........................................................................................................................................................................20

Experiment 12 Determination of the efficiency / MPP......................................................................................................................................................................21

Experiment 13 Emulation of a diurnal variation................................................................................................................................................................................22

Experiment 14 Charging a GoldCap capacitor / accumulator with a solar cell ...............................................................................................................................23

Experiment 15 Discharging a GoldCap capacitor / accumulator .....................................................................................................................................................24

Experiment 16 Design of an island network.....................................................................................................................................................................................25
 

Experiment 17 PC measured value collection: voltage-current curve of a solar cell.......................................................................................................................26

Experiment 18 PC measured value collection: Series connection of solar cells / shading with bypassdiode..................................................................................27

Experiment 19 PC measured value collection: conversion of direct current to alternating current ..................................................................................................28

Experiment 20 PC measured value collection: charging / discharging a GoldCap capacitor / accumulator ...................................................................................29

Circuit symbols and terms .........................................................................................................................................................................................................30



M. Schroeder | Solartrainer junior englisch
Experiments with solar cells
Artikelnr.: 81800

© by Dr.-Ing. Paul Christiani GmbH & Co. KG 				   www.christiani.de

© by Dr.-Ing. Paul Christiani GmbH & Co. KG

Contents and arrangement within the box
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Solar cell unit

3 shading plates

Mains cable (below solar cell 
unit)
power supply
(below load 1 and storage)

2 multimeters

Sensor
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Irradiation unit

12 measuring cables, 6x red, 
6x blue below the multimeters

Storage

Load 1 

Load 2

Data logger (optional)

Inverter 
(option below data logger)

Foam upholstery for covering 
the components (in the box 
lid, no figure)
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The solar cell as energy converter Experiment 2

Set-up

Wiring diagram    

M

Spotlight
Position: South
Brightness controller  
Level: 0 - 10

Solar cell inclination: 90°

Last / Load 1

Elektromotor
Electric motor

Incandescent lamp
Bulb

2.0V / 30mA

1.5V / 60mA

IKS
Photovoltaics 

Load 1(motor)
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Set up the experiment according to the figure shown above.
The lamp arm is in the South position, the brightness 
controller is on level 10.

A: What happens when the connecting cables on the solar 
cell are commutated?

B: Set different irradiance values on the brightness controller 
and observe the electric motor in doing so.

C: Specify the energy conversions within the solar cell and 
the electric motor.

A solar cell converts light energy to electrical energy.

Information

Assignment

The solar cell as energy converter Experiment 2

Electrical energyLight energy

Solar cell 
as energy 
converter

A:................................................................................................................................................................

....................................................................................................................................................................

.................................................................................................................................................................... 

 
B:................................................................................................................................................................

....................................................................................................................................................................

.................................................................................................................................................................... 

C:................................................................................................................................................................

....................................................................................................................................................................

....................................................................................................................................................................

.................................................................................................................................................................... 


