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1. INTRODUCING THE TRAINING 
1.1. GENERAL INTRODUCTION
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A. NI MAX Application
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USER MANUAL

SPECIFICATIONS

• Do not tamper with, or disassemble the HYDROFILL PRO

• Keep HYDROFILL PRO away from children

• Add 

• Do not ingest the powder (malic acid) contained in the maintenance kit, keep away from children

WARNING

HYDROFILL PRO

Water tank cover

Status indicator

 HYDROSTIK or 
HYDROSTIK PRO
cartridge port

(a) HYDROFILL PRO unit

Waste water tank

Water tank

Stack type

Water input

Proton exchange membrane electrolysis cell

De-ionized or dis lled water

Dimensions (W x D x H) 145 x 153 x 208 mm (5.7 x 6 x 8.2 in)

Input voltage DC: 10V-19V

Water Approx. 20ml/hr (1.2in /hr) 

Weight 1.8Kg ±5% (3.97Lbs ±5%)

99.99%Purity
 HYDROSTIK and HYDROSTIK PRO

Hydrogen genera on capacity 

 

Up to 3L/hr (0-183 in /hr)
Hydrogen outputp ressure 0-3.0 MPaG (0-435.11 PSI)

3

Water temperature 10-40°C (50-104°F)
3

Rated power

Re lling me for one cartridge Around 4 hours (at 25C ambient temperature)

 

SYSTEM OVERVIEW
The HYDROFILL PRO system uses a proton exchange 
membrane (PEM) electrolyzer to recharge Horizon’s 
HYDROSTIK and HYDROSTIK PRO metal hydride cartridges 

Quiet, safe and convenient hydrogen supply
and HYDROSTIK PRO cartridge 

High hydrogen purity 99.99%

Connects to AC power 

SYSTEM FEATURES

(b)

 

AC-DC adapter  (c)

 

Maintenance kit

INCLUDED IN THIS BOX
a.

 

HYDROFILL PRO unit
b. AC-DC adapter cord
c. Maintenance kit (malic acid powder)*
d. User Manual

maintenance kits can be purchased 
from Horizon. Contact 
support@horizonfuelcell.com.
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3. Fully insert the  HYDROSTIK or HYDROSTIK PRO cartridge into the HYDROFILL PRO unit by turning it 

but be careful not to apply excessive force.

OPERATION INSTRUCTIONS

2

STATUS INDICATOR LIGHTS

The ridge is the water level

The  HYDROSTIK or HYDROSTIK PRO cartridge is fully charged  when the indicator lights GREEN. When 
completed, disconnect the  HYDROSTIK or HYDROSTIK PRO cartridge from the HYDROFILL PRO (turn 

2. It will be normal to hear the sound of air being released when the  HYDROSTIK or HYDROSTIK PRO is disconnected from the 
HYDROFILL PRO. 

5. Disconnect the HYDROFILL PRO from the AC and empty the water tank if you will not use the HYDROFILL 
PRO for more than one week. If more cartridges need to be charged, repeat step 3. 

1. Open the water tank cover located at the top of the unit (Fig. A). Carefully add 
water** EXACTLY up to the ridge level inside the water tank as shown below in Fig. B. Close the cover.

WARNING: 
Only use de-ionized 

Ridge

status indicator light 
will switch from 
green to red

Green System Status

Add water or empty waste water tank

on  HYDROSTIK or HYDROSTIK PRO cartridge is full

on
Add maintenance kit (malic acid)

Red

connect  HYDROSTIK 
or HYDROSTIK PRO 

2. Connect the AC-DC adapter to the unit  (Fig. C).

AC-DC adapter (b)

Fig. A

Fig. B

Fig. C

Fig. D
Fig. E
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TROUBLESHOOTING

USEFUL INFORMATION / MAINTENANCE

1.

SWITCHING FROM AC TO DC SOLAR OR WIND POWER OPTIONS
HYDROFILL PRO can be powered by using the standard (included) AC to DC power cable (b), or can be 

connected to renewable power sources such as solar PV or small wind turbines. Both sources should 

Recommended Solar PV system set-up:

Recommended wind turbine system set-up:

Only use r.
a cartridge.

I

cartridge. Allow the HYDROFILL PRO to charge the  HYDROSTIK or HYDROSTIK PRO cartridge for more

 

than 1 hour. This procedure will help improve the performance of the HYDROFILL PRO.

and waste water tank. Either add water to the water tank or remove water from the waste water tank

 

solar charge 
controller

25W-40W solar panels

40W wind turbine

AC cord

wind-charge 
controller

DC cable

DC cable

DC cable

SOLUTION

HYDROFILL PRO
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1.2. PHOTOVOLTAIC PANEL – LIGHT SOURCE MODULE

1.3. WIND TURBINE MODULE

Figure-1 Photovoltaic panel – light source module

 It is a module developed specifically to allow experiments on the photovoltaic panel in laboratory
environments. Light power and angle of incidence are easily adjustable.

 It is a module developed specifically to allow experiments on the wind turbine in laboratory environments. 
Wind velocity is easily adjustable.

Figure-1 Wind turbine module
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1.4. MONOPHASE SWITCHING MODULE

1.5. ENERGY DISTRIBUTION MODULE
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1.6. ACCUMULATOR MODULE
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1.7. ANALOG MEASUREMENT MODULE
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1.8. AC/DC MEASUREMENT MODULE
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1.9. POTENTIOMETER MODULE

1.10. LAMP MODULE (12V DC)
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1.11. LAMP MODULE (220V AC)

1.12. AC ENERGY ANALYZER MODULE
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1.13. ISOLATED MEASUREMENT MODULE
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1.14. DATA ACQUISITION MODULE



20

1.15. PC INTERFACE MODULE
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1.16. WIND SIMULATOR MODULE



22

1.17. LIGHT SOURCE CONTROL MODULE
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1.18. SOLAR CHARGE REGULATOR MODULE
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1.19. WIND TURBINE CHARGE CONTROL MODULE
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1.20. OFF GRID INVERTER MODULE
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1.21. ON GRID INVERTER MODULE

1.22. ELECTRONIC POTENTIOMETER MODULE
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1.23. SOLAR PANEL SIMULATOR MODULE
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2.1. Photovoltaic Panel Experiments

2.1.1. Photovoltaic Panel Open Circuit Voltage Measurement

2. SOLAR ENERGY EXPERIMENTS
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 VOC (volt)
 (Tag Value)

   

    VOC (volt)
(Measurement

Value)
(lux)

 

         
     21,5
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2.1.2. Measuring the Photovoltaic Panel Sho� Circuit 
Current



35

   ISC(amper)
   (Tag Value)

   

   ISC(amper)
(Measurement

Value )
(lux)

 

         
          0,64
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2.1.3. Determining Photovoltaic Panel Current Voltage 
Characteristics
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2.1.4. Examining the Non-Load Output Voltage of the 
Photovoltaic
 Panel Depending on Daily Solar Movement

panel
Panel Voltage (V)

                        0

                       30 

                      60 

                      90 
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2.1.5. Examining the Loaded Output Voltage of the 
Photovoltaic
 Panel Depending on Daily Solar Movement
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panel 
Panel Voltage (V)

                        0

                       30 

                      60 

                      90 
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2.1.6. Examining the Non-Load Output Voltage of the 
Photovoltaic

 Panel Depending on Seasonal Changes
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Panel Voltage (V)

0° (Yaz)

30° (Bahar)
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2.1.7. Examining the Loaded Output Voltage of the 
Photovoltaic

 Panel Depending on Seasonal Changes
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Panel Voltage (V)

0° (summer)

30° (spring-fall)

60° (winter)

Panel Voltage (V) 
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2.1.8. Examining the Series Connection in Photovoltaic 
Panels
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2.1.9. Examining the Parallel Connection in
Photovoltaic Panels
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2.1.10. Examining the Photovoltaic Panel Simulator
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IRRADIANCE VOC (VOLT)
(Set to A)

VOC (VOLT)
(Set to B)

ISC (mA)

          0,2

          0,4

         0,6

         0,8

          1
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IRRADIANCE VOC (VOLT)
(Set to A)

VOC (VOLT)
(Set to B)

               0,2

               0,4

               0,6

               0,8

                 1
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IRRADIANCE VOC (VOLT)
(Set to A)

VOC (VOLT)
(Set to B)

               0,2

               0,4

               0,6

               0,8

                 1
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2.1.11. Examining the Effect of Shadow on Photovoltaic 
Panels
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2.1.12. Examining the Effect of Bypass Diodes on
Photovoltaic Panels
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panels) panels)
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2.1.13. Examining the Effect of Mismatching on
Photovoltaic Panels
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1 2 3
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2.1.14. Examining the Effect of Blocking Diodes on 
Photovoltaic Panels

          I1      I2
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2.2. Photovoltaic System Experiments

2.2.1. Direct Loading of the Photovoltaic Panel
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         I1 (mA)           V1 (V)          I1 (mA)           V1 (V)

 
lamp)

I1 (mA) V1 (V) I1 (mA)



71

2.2.2. Engaging the Off-Grid Inve�er
(No-Load Operation)



72

Vpp(V): Vrms(V): f (Hz):
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2.2.3. Se�ing up the Basic Photovoltaic System
(DC Load)
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I1 (mA) I2  (mA) V1 (V) I1 (mA) I2 (mA) V1 (V)

  

I1 (mA) I2  (mA) V1 (V) I1 (mA) I2 (mA) V1 (V)
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I1 (mA) I2 (mA) V1 (V)
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2.2.4. Se�ing up the Basic Photovoltaic System
(AC Load)
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Vpp(V): Vrms(V): f (Hz):
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2.2.5. Examining the OFF_GRID Inve�er Output Signal 
By Using the DAQ Module
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Vpp(V): Vrms(V): f (Hz):



81



82

2.2.6. Measuring the OFF_GRID Inve�er Output Signal 
By Using an Energy Analyzer
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                             AC Energy Analyzer Data

L1 (V) I1 (A) f (Hz)
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2.2.7. Measuring the Energy Received from the OFF_
GRID Inve�er
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2.2.8. Measuring the OFF_GRID Inve�er Output Power 
and Efficiency
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          (Iioff)            (Iion)

   

           (IoAC)
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2.2.9. OFF_GRID Inve�er SCADA Application



89



90



91

2.2.10. Examining the ON_GRID Inve�er

Vo1 (Volt) Vo2 (Volt)
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3. WIND ENERGY EXPERIMENTS

3.1. Examining the Relation Between Turbine Speed and
Turbine Output Voltage (No Load Operation)
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3.2. Examining Wind Turbine Controller Effect on the 
Relation Between Turbine Speed and Turbine Output 
Voltage (No Load Operation)
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3.3. Examining the Relation Between Turbine Speed 
and Turbine
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3.4. Examining Wind Turbine Controller Effect on the 
Relation Between Turbine Speed and Turbine Output 
Voltage (Loaded Operation)
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3.5. Examining the Wind Turbine Output Voltage
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3.6. Examining the Wind Turbine Output Voltage by 
Using a DAQ Module
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3.7. Examining the Wind Energy System
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4. HYDROGEN FUEL CELL EXPERIMENTS

4.1. Examining the Hydrogen Fuel Cell Output Current with
Oscilloscope
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4.2. Examining the Hydrogen Fuel Cell Output Current 
with DAQ
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4.3. Examining the DC/DC Conve�er Output Current 
of the Hydrogen Fuel Cell with Oscilloscope
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4.4. Examining the DC/DC Conve�er Output Current 
of the Hydrogen Fuel Cell with DAQ Module
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WIND GENERATOR CONSTITUTION & OPERATION

               DIAL    
    POTENTIOMETER AC VOLTAGE    FREQUENCY

  VOLTAGE
                V
           NO LOAD
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WIND GENERATOR POWER .. . . . .

      
     DIAL SPEED
POTENTIOMETER   SPEED  VOLTAGE

             V1       VOLTAGE
         V 2

    CURRENT
  GENERATOR
       POWER
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BATTERY CHARGE

            DIAL             
POTENTIOMETER

VOLTAGE            
      GENERATED
              V

 Battery voltage 
                  V

      
         Current       er

    A1 A2  P1   P2
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         pot ter

     er generate
  
                    P1

Battery er 

                   P2

er 

                    P3

       
       V1    A1 V2   A2 V3  A3
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