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Energy Trainer Solar & Wind

Solar energy experiments

-The photovoltaic panel

-Open-circuit voltage measurement

-Short-circuit current measurement

-Current-voltage characteristic

-Daily trend in panel voltage without load

-Daily trend in panel voltage under load

-Seasonal trend of panel voltage without load

-Seasonal trend of panel voltage under load

-Series-connected photovoltaic panels

-Examination of photovoltaic panels connected in parallel
-Examination of the photovoltaic panel simulator

-Examination of the effect of shading on photovoltaic panels
-Examination of bypass diode operation

-Examination of the effect of asymmetry on photovoltaic panels
-Examination of the effect of the blocking diode on photovoltaic panels
-Examination of the photovoltaic panel emulator

-Experiments on photovoltaic systems

-Direct load connection of photovoltaic panels

-Off-grid inverter start-up (without load)

-Installation of a basic photovoltaic system (DC load)

-Installation of a basic photovoltaic system (AC load)

-Examination of the output signal of the off-grid inverter with the data acquisitionmodule
-Measurement of the output signal of the off-grid inverter with the energy analysismodule
-Measurement of energy absorbed by the off-grid inverter
-Measurement of power output and efficiency of the off-grid inverter
-SCADA application of the off-grid inverter

-Examination of on-grid inverter

Wind energy experiments

-Examination of the relationship between turbine speed and output voltage (no load)

-Examination of the relationship between turbine speed and output voltage (underload operation)

-Examination of the effect of the turbine controller on the relationship betweenturbine speed and output voltage (no load)
-Examination of the effect of the turbine controller on the relationship betweenturbine speed and output voltage (under
load)

-Examination of turbine output voltage

-Examination of the turbine output voltage with the data acquisition module
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Description of modules
Main frame with shelf and monitor
Support structure with cable carrier
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Solar panel module with light source(Photovoltaic panel-light source) x1

Wind turbine module x1

Monophase switching moduleEnergy Distribution Module x1

Energy Distribution Module  x1
Accumulator module  x1
Analogic measurement module
AC/DC measurement module
Potentiometer module  x1
Lamp module 12 Vdc  x1
Lamp module 220 Vac  x1
AC energy analyzer module
Isolated measurement module
Data acquisition module  x1
PC interface module  x1
Wind Simulator module  x1
Light source control module  x1
Solar charge regulator module  x1
Wind turbine charge control module
Off grid inverter module  x1

On grid inverter module  x1
Electronic potentiometer module
Solar panel simulator modul 2x
Diode Module x1

Electronic load module  x1
Electronic electricity meter module
Cable set 1x
Software (on USB stick)

X1
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@ Connection of blocking
diode

®  Connections via 4 mm
safety bushings

Solar charge controlier

®  input voltage 12 VA24V
with automatic
switching

® Charge/discharge
current 104

® B

solar, DC load
na:

safety bushings

on-grid inverter

@ Input voltage 12 Vdc

©  Output voltage 230 Vac

@ Input current 4 A max

@ Output power 300 W

@  Protection

@ Connections via 4 mm
safety bushings

Electronic measuring instrument.

@ Theee
®  Voltage 220/400 V.

off-grid inverter module

Electronic potentiometer

© Touch screen

* Adjustable linear
resistance 131 k0, 100
w

© Adjustable to 10

@ Various resistance levals
and time interval:

®

Connections via 4 mm
safety bushings

AC/DC measurements

©®  Ammeter do/ac 05 4
@ DC/AC voltmetar 0500

® -E27 or E14 lamp holder
Low consumption bulb.

© LED bulb

Connections via 4 mm
safety bushings

© 45045 aluminum profile
frame
2% 10 W polycrystalline

© 3 different settings 1o
simulate the position of
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‘Solar panel emulator Electronic potentiometer
@ Operating vol ® Touch screen
882264 Vac, 47563 Hz
- Adjustable tinear
©  Output voltage 20V
© Shor Crout aurenc 24 s 1 w0 0
©  Connection of bypass
diade Adjusbleto 1 @
@ Connection of blocking ®  Various ress!
and time i
@ Connections via 4 mm Connections via 4 mm
safety bushing: safety bushings
Solar charge controller AC/DC measurements
©  Input voltage 12 V/Z4V ©  Ammeter dcfac 0:5.4
with automatic ® DC/AC voltmeter
suitching v
@ Charge/discharge ®  Operating voltage 230
current 104 50 He
©  Battery, solar, DC load ®  Connection to software
‘connection temminals via RS 485 port
®  Connections via 4 mm ® Connections via 4 mm
safety bushings safety bushings
@ inpur voltage 12 Ve 3
T Oumpun voteoge 230 vac : © -E27 or E14 lamp holder
@ Input current 4 & max + Low consumption bulb
©  Output power 300 W ® LED buls
@ Protection fuse ® Connections via 4 mm
& Connections via 4 mm safaty bushings
safety bushings
Electronic measuring instrument Solar panel with adjustable incidence
® 45245 aluminm profile
@ Three phases
@ Voltage 220/400V R
@ Frequency S0 Hz B
5 erent sattings to
© Operatiog curent 0210 i
$ the un
S Proection fiee @ Pasition indicator
@  Connections via 4 mm a amwe
sl e ® ons via 4 mm
safety bushings
off-grid inverter module Lamp module 12 VDC
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e e e e A
" w0 | 20w 2000
@ Hominal cell power: 30 Sesription of sl e e e s
W el N
| @ IEC socket, fuse and ® Ml 2 et catl.
indicator | ®  Rated performance: 8.4 in frame with chelf and mor . . .
o P @ Suren fo mancalC- V36A pus =
@  Aluminum body Lo o e e [Fupport tructurs with cable carrir < -
@ Driven by DC f50W N = ng valve voltage: ® Touch screen ot panet modite with Fght mures - =
motor @ Power 100W [Pretavalaic panst - lghe source)
@ Connctions via 4 mm T e g - @ a2 ¥ ® Voltage and curent can | [wind wrbine module B
ety bustmng @ o0 via 4 mm e @ Controliable via PC |
safety bushings W et S ® Conmectionsviadmm | [Evegy Ditribocon Vile
min
® [Accumitacor
%
®  Efficiency min. 39% at
full speed
®  Connections via 4 mm

: FHHE
L
SHHREEREHE
HUEHHME
E a0 o

@ Ammeter (025 A ac/dc) [pe interface modue
®  Voltmeter (0:500 V'

actde) [Find Smuster meddlE
© Supplyvottage 230 Vac, | [Caht seurce control module = <

50Hz [Foar charge regutztor module = v
®  Comnection tosoftware | [Wind twrbine charge contral modula 0

via RS 485 |off grid inverter moduie .
® LCD screen [om grd mwvartar madule. g
@  Connections via 4 mm 0

ty bushings S

5ol pane simulatar madul 2+
[Pioge nodule

[Electronic load modie. . 0

[Eectromie elsetrcy matar modile B

[BE pawer supply

@  Auomatic 12/24 Vinput | [Fustesllmoduie
Switching

[Cabi =t
® [Software (on Usa 566 - g O v

current 104

@ Terminals for
solar/battery/DC charge.
connection

®  Conmections via 4mm
safety bushings

EEREET

Produits alternatifs
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Ref : EWTHC2000
HRET Energy Trainer Solar 20 W ,Wind 200 W, Fuel Cell 30 W
Documentation technique et pédagogique en anglais

The Renewable H
The experiment 1
can be listed as t
In the experiment
Laser technology|

is prepared for the purpose of experimenting in solar based electricity production.
hccordance with the curricula of all institutions requiring technical education which
5, technical high schools and any institution in need of technical education.
prioritized in accordance with legal regulations.

symbols and write the technical briefs on the modules.

The content of th licable for advanced technical training, including basic training as well.

The entire set of experiment unit consists of modules that can be easily attached to and removed from the main unit,
depending on the experimental work to be carried out.

All of the components used in the modules are authentic products or their counterparts which are produced for industrial
purposes.

Ref : EWTHC2010
Energy Trainer Solar

ET—
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Ref : EWTHC2020
Energy Trainer Wind
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