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The equipment EN 01.5 reproduces a scale, complete photovoltaic solar installation. It has been designed with special emphasis
on the didactic aspect. It offers the opportunity to observe all the components of a real photovoltaic solar installation and its

layout.
It is supplied with adapted cables to connect and disconnect the components of the installation in different ways, so allowing to
observe and analyze the operation of the connected panels in series, parallel, with batteries in series or in parallel, with direct exit

in DC or AC, working standalone or connected to the network.
The equipment is supplied with metering devices for the variables necessary to analyze the characteristics of the panels and their
behavior. Likewise, it has a pyranometer that indicates the intensity of solar radiation that affects the panels, with tension and

current meters to show to the generated voltage and its intensity.
Additionally, it has tension and current meters in each one of the batteries to indicate the state of these and the direction of the
current, if they are being loaded or contributing load, and it also has a metering device that shows a complete description of the

obtained alternating current after the standalone inverter.
The grid connected inverter is implemented with software where the parameters of generation can be observed. In order to feed
the grid-connected inverter, there are 3 panel simulators, with power regulation and tension and current metering devices.

DIKOIN Ingenieria S.L.
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We reserve the right to make modifications without any previous advise.
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The manual shows clearly and with a lot of images, the hole process to operate the equipment.
DIKOIN |, DIKOIN DIKOIN .

‘€N 01.6-~DEMOSTRADOR: ENERGIA: FOTOVOLTAICA" AISLADA|
Y-RED-CON- PC|

€N 01.6-+DEMOSTRADOR: ENERGIA: FOTOVOLTAICA" AISLADA|

‘EN'01.6:~DEMOSTRADOR* ENERGIA* FOTOVOLTAICA: AISLADA)

Y-RED-CON-PC|

Y-RED-CON- PC|

Tensidnde-circuits: abierto:+_ 18.5-v§ 1
N o2 PANELN®-29
Factorde forma: & — o= & abiertars. 201
2):mr T ez 02188
Fow Factorde forma: —+  —+ 0.576%
] 2 | [ s g
Resistencia-en Fotencia® |= B [
orcenton Tensign® Intensidad® | po=yJe \
"+ Lectursne reentajed aas -
Lecturan®y )= = w)s \)‘ Resistencis-en Potencia]
e o N Tensibng TIntensided® | B.= g
. a 3 EL] 13 20 2= * Lecturan®x parcentaje] )= (A= ()=
1= o o Vartsge [v] ()=
20 om R 11 o= o -
3= 208 1955%  |° . 20 10% o087 |
= = =
4= 308 23488 B 3= 20% 1524
x s =
N a0s 3421 E a= 303 25942
—ransa .
&5 sox 308 |° 3 "l P . 58 a0 28385
7= 0= 2578 |7 o &= s0x 2012% [
o
B= 708 22322 |7 @ = E = 7= s0x 24182 [0
Resstencs de carga (%]
o= 20x FE 8= 7% [T
= v =
108 s0n 1592 A as a0x 171=
11= 100% ox : a2 10= a0s 17am [T
s
B 11= J00s o
3
f:
" —ranm T Jto de pgina
—ransL 1T
.
os
a
¢ 3 w1 m o=
vaisie [v] )
Salto de pagin:

EL



T ————
e —

DIKOIN

NTOTN

LALANRILIN o

‘EN-01.6-~DEMOSTRADOR- ENERGIA- FOTOVOLTAICA- AISLADA]
Y-RED-CON-PC]

« 4.1.5.RENDIMIENTOS-DE-LAINSTALACIONT
4.1.5.1.~FUNDAMENTO-TEGRICO.

=1 rocess s producen: phrdifas, - porlor qua: ol final sempre-teremes marcs erergia qus:

ia- d=-partida. A is-=nergis 2

P Pl o) o

a= Ancho  pavel(m]
L Zongind pansiim)

1_'Lr-mw :oza{‘;/zw

que sl pet

e T Dalida
Dentrady
1

s Rendimiento del-inversor. sus- =s. ls- reiasién. eritre. ls- potencia. de. ssids. y-1s
Fetercis de ariaca. 1

Posencisilia
FTentzaday

7=

del- inversor idn- & red. qus. == ls. relacifn. =t ls
petarcia g salida.y la-palancis-ge-arliads. |
1]
_ Potensiaalida
Wl)enteada . Salto de pagina -1

YT TN
LALAINR AN o

EN-01.6--DEMOSTRADOR- ENERGIA- FOTOVOLTAICA- AISLADA]

Y-RED-CON-PC]

415.2.-METODOY

s Con- todes: sk y-come. i ir, -2l pa

sslar- guiador-d=-cargs, ol

b Denge Iz 2 == gacir la-

radissifr. ralar,. pars. cblsner la polencie luminics. teninge. en cusnis. sz

Gimarsizres. g=- lzs. pansies. szlarms y- las. dimarsizres. de. lzs pareles. szlarms
sseezze

-+ Core g lecturs: g la- fengidrey ln: cormente: deb parel que lenemas conectads,

parsils
threngimiznts el parel

+-4 La- potenci reguls . potencis-spar
e s, La-pater
laz pi
decargat

YT AT
L/LINRALIN ¢

£N-01.6-~DEMOSTRAD OR- ENERGIA- FOTOVOLTAICA: AISLADA|

¥-RED-CON-PC|

atls potancia ga. saids. del. inverser. ls sbisremss. hasiengs uss. Oe. lss pinzss

peter por
nos-da-elrendimiento-del-inversor. - §
o
o quipe.-Cor
P e Fantslsq
sslares ertre st 0
¥ ot oy 7 s e Tt 5 = =

e Sp—

The instruction manual explains and shows all the theoretical foundations, as well as all the mathematic expressions used during

the experimentation.



LEARNING OBJECTIVES
¢ Study of the operation of a photovoltaic solar installation.
e Isolated panels.
e Modules connected to batteries.
¢ Operation with different types of loads in DC.
¢ Conversion of DC to AC.
e Operation with different types of loads in AC.
e Operation stand alone and connected to the grid.
e Efficiency of the installation.
¢ Determination of the characteristics of the solar modules.
e Current - Voltage Curve.
e Current in short circuit.
¢ \/oltage of open circuit.
e Curve Power - Voltage.
e Curve Power - Resistance of load.
e Maximum power generated.
e Form factor.
e Efficiency.
¢ Influence of the tilt angle and the intensity of solar radiation in the
generated energy.
¢ Determination of the characteristics of the modules connected in
series.
e Determination of the characteristics of the modules connected in
parallel.
¢ Study of the behavior of the solar modules in diverse conditions of
operation.
¢ Isolated panels.
e In parallel with different loads.
e In series with different loads.
e Connected panels to batteries in series.
e In parallel with different loads.
¢ In series with different loads.
e Connected panels to batteries in parallel.
e In parallel with different loads.
e In series with different loads.

DIKOIN Ingenieria S.L.
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TECHNICAL DATA

CHARACTERISTICS:

¢ Photovoltaic modules: 2 photovoltaic modules of 20Wp.
¢ Pyranometer for the measurement of the solar intensity.
e Charge controller: Charge controller with operation at 12 or
24V CC, and max. current=10A. Max. input voltage= 45V.
¢ Batteries: 2 Batteries 12V 10Ah.
e Investors:
e Sinusoidal Inverter: 200 VA stand alone inverter,
with single-phase output.
¢ Sinusoidal inverter 230V/50Hz, 600W to connect
to single-phase network.
e Emulators of solar modules:
e Emulator of solar module of 24V 10A max., with
intensity regulation.
e Emulator of 2 solar modules of 12V 10A max., with
independent regulation of intensity.
¢ Single-phase network analyzer with indication of active,
reactive and apparent power, current, tension, frequency,
power factor, etc.
¢ Analogical and 4 digit digital voltmeters with resolution of
12 bits + sign.
¢ Analogical current measurers with positive and negative
measurement (centered zero) and 4 digit digital with
resolution of 12 bits + sign.
e 3W and 20W DC lamps.
e 9W and 20W AC lamps.
¢ Rheostat for analysis of the voltage-current graph in the
solar modules and comparison with the specifications. It
allows parallel or series connection.
¢ Protection module for connection to the grid.
¢ Data acquisition module with software.
¢ The equipment is provided with a complete step by step
guide.

DIMENSIONS:

e Photovoltaic modules Structure: 895x650x1740 mm.
e Electric modules structure: 512x1090x824 mm.

REQUIREMENTS

e Input: 230V/50Hz.

We reserve the right to make modifications without any previous advise.



