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HGV-0101 HGV Lab. One-Stop solution for Toyota Mirai Half Cutaway Car with 

Testing Panel 

 

Product Overview 

This training equipment is based on the Toyota Mirai hydrogen fuel cell vehicle, meticulously designed and 

modified to serve as an integrated teaching platform for online diagnostics, fault diagnosis, and system 

learning. The platform retains the original hydrogen fuel cell power system, mechanical structure, electrical 

system, and high-pressure hydrogen storage device of the Mirai. A longitudinal section is made along the 

middle of the vehicle, showcasing the unique hydrogen power technology and layout of the Mirai. The 

cross-section runs from the hood, roof, and floor to the trunk, precisely displaying the installation positions 

of various key assemblies. 

The metal parts and glass cutouts are precisely cut, with durable paintwork. Different structures are 

marked with different colors to ensure operational safety and equipment reliability. The cut edges are 

neatly finished, with rubber strips used to seal the edges, maintaining the critical support functions of the 

vehicle's structure. The design clearly exposes the hydrogen fuel cell stack, high-pressure hydrogen tank, 

drive motor, inverter, electronic control equipment, and onboard battery system, allowing students to 

visually understand the core technologies and working principles of hydrogen fuel cell vehicles. 

The equipment retains the normal operation functions of the Toyota Mirai’s power system, hydrogen fuel 

cell generation system, transmission system, air conditioning system, and braking system. Additionally, the 

training equipment provides hydrogen fuel cell system fault setting, testing, and analysis functions, 

simulating real operational environments to assist students in conducting in-depth fault diagnosis and 

technical analysis. The equipment's structure clearly displays the Mirai’s chassis and body layout, 
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accurately reproducing the power, transmission, suspension, driving, braking, and steering systems of the 

vehicle, making the teaching content vivid and intuitive. This platform is highly suitable for higher 

automotive education institutions and professional training organizations, helping students master the 

core technologies of future clean energy vehicles. 

 

Features 

1. Complete Vehicle Structure: Retains all hydrogen fuel cell control systems, sensors, and actuators, 

ensuring the vehicle operates normally during training, accurately reflecting the integrity of the 

hydrogen power system. 

2. Real-Time Signal Monitoring: Displays the dynamic and static signal parameters of the vehicle, 

such as hydrogen consumption, energy monitor, and speed, on the original vehicle dashboard, 

helping students intuitively understand the operational status of hydrogen fuel cell vehicles. 

3. Mobile Testing and Training Platform: Designed as a mobile automotive testing platform, it allows 

individual testing and training of the hydrogen fuel cell system and other control systems, making 

teaching and operation more convenient. 

4. Dedicated Harness Connection: The testing platform is connected to the vehicle via a dedicated 

harness, ensuring that all functions of the vehicle remain intact during testing or when the 

connection is disconnected, especially the safety of the hydrogen circulation system. 

5. Test Terminals Installation: Test terminals are installed on the panel of the training platform, 

allowing direct testing and training of the hydrogen fuel cell control unit, battery management 

control unit, hydrogen pressure control unit, DC/DC converter unit, etc., enhancing students' 

understanding of core systems. 

6. Multi-System Testing: Supports testing and training of the hydrogen fuel cell control unit, onboard 

power management unit, ABS control unit, hydrogen storage and circulation system, auxiliary 

electrical equipment, etc., covering all core technologies of hydrogen vehicles. 

7. Diagnostic Connector: The diagnostic connector installed on the training platform panel can 

connect to specialized or general automotive scanners, facilitating the learning and practice of 

reading fault codes, clearing fault codes, reading data streams, self-diagnosis, and other functions 

for various control units. 

8. Supporting Educational Resources: Provides comprehensive educational resources, including PPT 

presentations, animations/3D resources, and corresponding educational software, meeting the 

full range of teaching needs and supporting in-depth learning of hydrogen vehicle technologies. 
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Specifications 

• Overall Dimensions: 4680 mm (L) × 1765 mm (W) × 1500 mm (H) 

• Test Panel Dimensions: 2400×800×1600 mm (L×W×H) 

• Caster Size: 100×60 mm 

• Operating Temperature: -40℃～+50℃ 

• Operating Power Supply: Original vehicle power supply 

• Charging Power Supply: AC220V±10% 50Hz 

 

Components 

1. Online Diagnostic Teaching Vehicle: Based on the Toyota Mirai hydrogen fuel cell vehicle, ensuring 

complete functionality of the entire vehicle, showcasing the key technologies of hydrogen power. 

2. Fault Setting Controller: Used for setting and detecting faults in the hydrogen fuel cell system and 

related components, supporting various fault simulations and learning scenarios. 

3. Automotive Testing and Training Platform: Includes various control system testing units, equipped 

with mobile casters for easy training and operation. 

4. Dedicated Harness: Ensures that all systems are fully functional when connected to the vehicle, 

with special attention to the safety connection of the hydrogen system. 

5. Central Control Console for Testing and Fault Setting: Facilitates operation and testing of various 

control units, particularly for diagnosing the hydrogen storage and power management systems. 

6. Vehicle Testing Panel: Includes the hydrogen fuel cell system control unit, battery management 

BMS control unit, and others, allowing students to visually study the systems. 

7. Transparent Battery Cover: A transparent plastic cover that allows observation of the hydrogen 

fuel cell system and its working principles. 

8. Supporting Educational Materials: Includes a training guide, electronic version of the original 

vehicle repair manual, circuit diagrams, etc., fully supporting hydrogen vehicle education. 

 

Teaching Objectives 

1. Structure and Working Principles of the Hydrogen Fuel Cell Stack: Learn about the components 

and operational mechanisms of the fuel cell stack, including the proton exchange membrane, 
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electrodes, catalysts, bipolar plates, and gas diffusion layers. 

2. Power Battery and Motor System Analysis: Deeply study the operational principles of the power 

battery and motor and their collaborative relationship with the fuel cell stack. 

3. Real-Time Data Monitoring and Analysis: Through the testing panel, students will learn how to 

collect and analyze real-time vehicle data, understanding how various parameters affect vehicle 

performance. 

4. Fault Diagnosis and Troubleshooting: Students will learn and master the diagnosis and 

troubleshooting of the fuel cell stack and related systems through fault simulation functions. 

5. Hydrogen Safety Training: Learn the safety operation standards for hydrogen handling, including 

safe storage, leak detection, emergency response, etc. 
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HGV-0301 Hydrogen Fuel Cell Training Bench 

 

I Overview 

The core component of hydrogen fuel cell vehicle power system on the training bench is composed of air-

cooled self-humidifying proton exchange membrane fuel cell (PEMFC) and its control system, hydrogen 

storage device, external rotor permanent magnet synchronous motor, energy storage battery, auxiliary 

battery, power module, heat dissipation device, etc. The training bench can be used to learn and train the 

structure and working principle of PEM hydrogen fuel cell. Through hands-on connection, the students can 

master the working principle and circuit connection of the core components of the power system of 

hydrogen fuel cell vehicles, and the connection control relationship, installation position and operation 

parameters between the components. At the same time, the main control part is connected with the safety 

detection port to measure the operation process of the power system of the hydrogen fuel cell vehicle. 

Students can master the working principle of hydrogen fuel cell vehicle power system. The training bench 

is equipped with a light, efficient, energy-saving and environment-friendly high-tech electrolytic pure water 

hydrogen generator with its control system. Students can quickly grasp the specific structure of the 

electrolysis device, the working principle and specific operation process of hydrogen production from 

electrolytic water, as well as the structural characteristics of hydrogen storage device and the operation 

points of hydrogen storage and transportation. 
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II Features 

1. The whole hydrogen production system is placed on the bench according to the working state, and the 

whole process of hydrogen production, drying and hydrogen storage is fully displayed. 

2. Under the condition of adding water to the tank in advance, the electrolyzer can start water electrolysis 

quickly. If the water tank is anhydrous, the electrolysis of water should be started 5 minutes after 

adding water to 2 / 3 of the water tank, the digital display screen is equipped to visually display the 

electrolysis rate of hydrogen (ml / min). 

3. The oxygen produced by water electrolysis flows back from the oxygen water outlet of the electrolyzer 

to the water tank through the plastic air hose, and the oxygen is discharged into the atmosphere 

through the small hole on the cover of the water tank. The hydrogen produced by water electrolysis 

enters the hydrogen water separation device through the high-pressure air pipe from the hydrogen 

water outlet of the electrolyzer. 

4. The hydrogen water separation device discharges most of the water carried in the hydrogen produced 

by electrolysis in the electrolytic cell to obtain relatively dry hydrogen. 

5. The hydrogen from the hydrogen water separation device needs to be connected with a pressure 

gauge and an overpressure protector (pressure switch) to display the hydrogen pressure. When the 

hydrogen pressure is too high, the electrolysis power supply of the electrolytic cell is disconnected to 

stop the electrolysis. 

6. The hydrogen through the hydrogen water separation device contains a small amount of water. After 

moisture absorption by desiccator, the purity of hydrogen can be over 99.99%. 

7. The dried hydrogen enters the hydrogen storage bottle through the high-pressure air duct. 

8. The high-pressure air pipe and various pipe joints used in the whole hydrogen pipeline can withstand 

the pressure of 2MPa. 

9. The equipment has intelligent control function. When the water tank is short of water, the water 

shortage alarm will be triggered immediately. When there is water in the separator, the alarm will be 

triggered immediately and the electrolysis power supply will be automatically disconnected. 

10. The training bench has a real and reliable mainstream hydrogen fuel cell vehicle power system, which 

can fully display the composition structure and control principle of the main parts. 

11. The main components are installed on the bench and the electrical connection mode is the same as 

that of the power system of the hydrogen fuel cell vehicle, which can be easily disassembled. So that 

students can master the composition relationship of the power system of the hydrogen fuel cell vehicle 

in the process of assembly and disassembly. 

12. The mainstream metal bipolar plate hydrogen fuel cell power supply system is selected for the training 

bench. The output working voltage is 21V (composed of 35 cells, each cell working voltage is 0.6V), 

the maximum power is not less than 200W, the overall dimension is not less than 130 * 95 * 110, and 

the performance is stable and reliable. 

13. The original voltage of the hydrogen fuel cell power supply system directly supplies power to the 
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intelligent electric drive system, and drives the intelligent electric drive system to work. The motor 

adopts the fully transparent external rotor permanent magnet synchronous motor, the motor speed 

can be adjusted, and the voltage display table is equipped to master the change of the original electric 

output parameters of the hydrogen fuel cell power supply system. 

14. The training bench is equipped with CL-AH booster controller to charge the 48V power battery pack 

after boosting to simulate the energy storage process of real vehicle. It is also equipped with 48V power 

battery pack discharge equipment, which can achieve real power consumption through two groups of 

aluminum shell resistance heating. 

15. The training bench is equipped with CL-AF step-down controller, 48V high voltage electricity is 

converted to 13.8V to supplement 12V lead-acid battery, which is used for power supply of vehicle 

low-voltage system. 

16. The power supply system of hydrogen fuel cell and the output line of 48V power battery pack are 

respectively equipped with mechanical disconnect emergency switch, which is suitable for easily 

disconnecting the power supply circuit in case of emergency and ensuring the safety of the use process. 

17. The training bench is equipped with aluminum alloy teaching board to draw the connection between 

the point circuit and the gas circuit of the hydrogen production system, as well as the working principle 

and circuit connection of the power system of the hydrogen fuel cell vehicle to show the connection 

control relationship between the various components. 

18. The main control parts are connected with the safety detection port. With the help of DS2019-29 

special digital clamp meter, the operation process of hydrogen fuel cell vehicle power system is 

measured, and the characteristics of voltage and current change are mastered. 

19. Four wear-resistant casters are installed at the bottom of the training bench, which can move flexibly. 

At the same time, two casters at the front are equipped with self-locking devices, which can be fixed 

at any time. 

III Technical Specfication 

1. Overall dimension of platform (mm): ≥700 x 700 x 1410  (L x W x H) 

2. Overall dimension of teaching board (mm): ≥700 x 700  (L x W) 

3. Working temperature of equipment: -5°～+35° 

4. Electrolyzer Parameters:   

• Raw water: Ultra pure water (resistivity greater than 1m Ω · cm) 

• Electrode type: Pt / C Electrode 

• Electrolyte: Proton exchange membrane 

• Rated power: 90 W 

• Peak power: 100 W 

• Rated hydrogen generation rate: 300 Nml/min 

• Peak hydrogen production rate: 300 Nml/min 

• Hydrogen production limit pressure: 1Mpa 
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• Cooling mode:         Natural air cooling, Water cooling (raw water) 

5. Parameters of electrolytic  

• Power supply: AC220V, DC (5)V, (45) A 

• Input: 220V AC 

• Output current: 45A, Constant current output 

• Maximum output voltage: 5V 

• Short circuit protection: Yes 

• Overload protection: Yes 

• Heat dissipation mode: Fan cooling (temperature controlled) 

• Hydrogen fuel cell 

6. Single cell specification      

• Nominal voltage (V): 21V 

• Maximum voltage (V): 35V 

• Nominal power (W):  200W 

• Minimum voltage (V): 19V 

• Maximum power (W): 250 

• Weight (kg): 0.6 

• Rated current (A): 9.52 

• Maximum current (A): 13 

• Number of single cell: 35 

• Hydrogen pressure (Mpa): 0.06 

• Hydrogen purity: 99.99% 

• Overall dimension (mm): 96*111*120 

7. Intelligent electric drive system:  

• All transparent external rotor permanent magnet synchronous motor, motor speed 

adjustable 

8. CL-AH Boost controller: 

• Input voltage range:         19V～35V 

• Output voltage range:        43.2V～55.2V 

9. CL-AF Step down controller: 

• Input voltage range:        19V～35V 

• Output voltage range:       10.8V～13.8V   

10. 48V Power battery pack: 

• 12V20AH Colloid maintenance free battery 

• 4 pieces in series 

• Total capacity is 48V20AH 

• The cut-off voltage of discharge and charge is 43.2V and 55.2V respectively 

11. Aluminum shell heating resistance: 2 pieces in total, each with power not less than 1KW 
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IV Composition 

One set of water tank, one electrolytic power supply, one electrolytic cell (platinum electrode), one digital 

display board, one hydrogen water separation device, one control board (drainage board), one control 

power supply,one overpressure protector (pressure switch), one barometer, one set of dryer, plastic airway, 

metal airway, etc. One set of metal bipolar plate hydrogen fuel cell power supply system, one hydrogen 

storage tank, one set of intelligent electric drive system (including motor controller and motor),one CL-AH 

boost controller, one CL-AF step-down controller, one set of 48V power battery pack, two aluminum shell 

thermistors, two mechanical emergency power-off switches, one DS2019-29 automobile special clamp 

meter, one 12V45AH maintenance free battery, movable platform and teaching board 
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HGV-0401 Hydrogen Fuel Cell Training Platform 

 

 1. Product Introduction 

This platform features an air-cooled, self-humidifying proton exchange membrane fuel cell (PEMFC) and its 

control system, combined with a hydrogen storage device, outer rotor permanent magnet synchronous 

motor, supercapacitor, and other components, forming a training system for the core components of the 

hydrogen fuel cell vehicle power system. The training platform is used for learning and training the 

structure and working principles of PEM hydrogen fuel cells. Through hands-on operation, students can 

master the working principles of the core components of the hydrogen fuel cell vehicle power system, 

understand the circuit connections, the control relationships between the components, installation 

positions, and operational parameters. The platform is also equipped with a high-efficiency, energy-saving, 

and environmentally friendly high-tech pure water electrolysis hydrogen generator and its control system, 

allowing students to quickly grasp the specific structure of the electrolysis device and the working 

principles and operational processes of water electrolysis hydrogen production. Additionally, students can 

become familiar with the structural characteristics of the hydrogen storage device and the key points of 

hydrogen storage and transportation, providing sufficient hydrogen fuel for the continuous operation of 

the fuel cell. 
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2. Features 

1. The entire hydrogen production system is placed on the platform according to its working status, 

fully demonstrating the complete process of hydrogen production, drying, and storage. 

2. After pre-filling the water tank, the electrolyzer can quickly start electrolysis. If the water tank is 

empty, electrolysis should be started 5 minutes after refilling. The digital display screen can visually 

show the hydrogen electrolysis rate (ml/min), output hydrogen pressure (MPa), water quality, 

water temperature, and electrolyzer temperature. 

3. The oxygen produced by water electrolysis returns to the water tank through plastic gas pipes 

from the oxygen outlet and is discharged into the atmosphere. Hydrogen enters the hydrogen-

water separation device through high-pressure gas pipes from the hydrogen outlet. 

4. The hydrogen-water separation device removes most of the water from the hydrogen to obtain 

drier hydrogen. The hydrogen is connected to the pressure gauge and overpressure protection 

device, which displays the hydrogen pressure. If the pressure is too high, the electrolysis power 

supply will automatically shut off. 

5. The hydrogen, after being treated by the dryer, reaches a purity of over 99.99% and then enters 

the hydrogen storage system through high-pressure gas pipes. 

6. The hydrogen production system has intelligent control functions. An alarm is triggered when the 

water tank is low on water or the water quality does not meet the standard. When the 

temperature exceeds the limit, an alarm will also sound, and the electrolysis power supply will 

automatically shut off. 

7. The hydrogen storage system is equipped with a hydrogen storage tank, pressure gauge, ball valve, 

pressure reducing valve, safety valve, and filter. The entire hydrogen pipeline and connectors can 

withstand pressures of no less than 5MPa. 

8. After passing through the pressure reducing valve, the high-pressure hydrogen is stabilized at 

0.10MPa. The safety valve is set after the pressure reducing valve, ensuring that the hydrogen 

pressure does not exceed 0.16MPa. 

9. The hydrogen fuel cell system is composed of a fuel cell and a control system, with an output 

voltage of 48V and a maximum power of no less than 500W, ensuring stable and reliable 

performance. 

3. Basic Parameters 

1. Platform Dimensions (mm): ≥1800 * 840 * 1710 (L*W*H) 

2. Circuit Diagram Panel: Printed with circuit diagrams relevant to training, providing all necessary 
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circuit information for students to study and reference. 

3. Hydrogen Production System: 

4. Hydrogen Storage System: 

• Hydrogen Storage Tank Volume: ≥6.8L 

• Hydrogen Storage Tank Pressure Resistance: No less than 30MPa 

5. Hydrogen Fuel Cell System: 

• Nominal Output Voltage (V): 48V 

• Nominal Output Power (W): 500W 

6. Intelligent Electric Drive System: 

• Fully Transparent Outer Rotor Permanent Magnet Synchronous Motor, equipped with 

forward/reverse switch, speed control knob, and brake switch; motor direction and speed 

are adjustable. 

• Permanent Magnet Synchronous Motor: 

o Operating Voltage: DC48V 

7. Automotive Supercapacitor: 

• Number of Series Cells: No less than 18 cells 

• Capacitor Type: Cylindrical 

• Nominal Voltage: No less than 48V 

• Nominal Capacity: 165F 

4. Main Components 

1. A set of hydrogen generators 

2. A set of hydrogen storage devices 

3. A set of plastic gas pipes 

4. A set of metal gas pipes 

5. A hydrogen fuel cell system 

6. A supercapacitor 

7. An intelligent electric drive system (including motor controller, motor, gearshift device, speed 

control knob, and brake switch) 



 

 

Website: www.maluri.net E-mail: sales@maluri.net Phone: 03-5124 8118 

14 

8. A mechanical emergency power-off switch 

9. A DS2019-29 automotive clamp meter 

10. A 24V switching power supply 

11. A mobile platform and teaching board 

5. Practical Training Projects 

• Understanding the working principles of water electrolysis hydrogen production. 

• Understanding the control principles of the water electrolysis hydrogen production power system. 

• Becoming familiar with the operation of the hydrogen storage device. 

• Understanding the control principles of the hydrogen fuel cell power system. 

• Becoming familiar with the structure of the hydrogen fuel cell stack and the working principles of 

the fuel cell. 

• Understanding the functions of the main components of the hydrogen fuel cell power system. 

• Becoming familiar with the variations in parameters of the hydrogen fuel cell power system under 

different conditions. 

• Becoming familiar with common fault phenomena in the hydrogen fuel cell power system and 

learning how to identify fault causes. 

• Understanding the working principles of the motor and its control system. 
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HGV-0501 Hydrogen Production by PEM Water Electrolysis Training System 

 

I. Product Introduction 

The product uses a lightweight, efficient, energy-saving and environmentally friendly electrolytic pure 

water hydrogen generator. The core PEM electrode of the instrument is a highly active zero-gap catalytic 

electrode formed by integrating a composite catalyst and an ion membrane, which has high electrolysis 

efficiency. It has a complete electrical control system, a high degree of automation, and high hydrogen 

purity. 

II. Features 

1. The entire hydrogen production system is placed on the platform according to the working status, fully 

showing the entire process of hydrogen production, drying and storage. 

2. The panel draws the hydrogen production system and hydrogen production principle diagram, 

introduces the basic knowledge of hydrogen production, and enables students to quickly master the basic 

structure and principle of the hydrogen production system. 

3. When the water tank is pre-filled with water, the electrolyzer can quickly start water electrolysis. If the 

water tank is dry, it is necessary to start water electrolysis 5 minutes after adding water to the 2/3 position 



 

 

Website: www.maluri.net E-mail: sales@maluri.net Phone: 03-5124 8118 

16 

of the water tank. The touch screen intuitively displays the working status of the electrolyzer and the 

electrolysis rate of hydrogen (ml/min). 

4. The water quality of the raw water, the temperature of the electrolyzer, the real-time pressure of the 

system, the equipment running time, the cumulative running time, the maximum allowable pressure, etc. 

can be viewed on the touch screen. The maximum allowable pressure and the recovery electrolysis 

pressure of the system can be set through the touch screen. When the maximum pressure is reached, the 

control system will cut off the electrolysis power supply, when it is lower than the recovery electrolysis 

pressure, the electrolysis power supply is energized. The hydrogen electrolysis rate (ml/min) can be set 

through the touch screen. 

5. The oxygen generated by water electrolysis flows back to the water tank from the oxygen-water outlet 

of the electrolyzer through the plastic gas hose, and the oxygen is discharged into the atmosphere through 

the small hole on the water tank cover. The hydrogen generated by water electrolysis enters the hydrogen-

water separation device from the hydrogen-water outlet of the electrolyzer through the high-pressure gas 

pipe. 

6. The hydrogen-water separation device discharges most of the water carried in the hydrogen generated 

by electrolysis in the electrolyzer to obtain relatively dry hydrogen. 

7. The hydrogen coming out of the hydrogen-water separation device needs to be connected to a pressure 

gauge and an overpressure protector (pressure switch) to display the hydrogen pressure and disconnect 

the electrolysis power supply of the electrolyzer when the hydrogen pressure is too high to stop the 

electrolysis. 

8. The hydrogen passing through the hydrogen-water separation device contains trace amounts of water. 

After absorbing moisture through the dryer, the purity of the hydrogen reaches more than 99.996%. 

9. The dried hydrogen enters the hydrogen storage bottle through the high-pressure gas pipe. The 

hydrogen storage bottle is a high-pressure hydrogen storage bottle with an aluminum alloy liner and 

carbon fiber winding, and the working pressure is not less than 30MPa. 

10. The high-pressure gas pipe and pipe joints used in the entire hydrogen pipeline can withstand a 

pressure of 2MPa. 

11. It has intelligent control function. The alarm is triggered when the water tank is short of water, and 

the alarm is triggered when the separator accumulates water. At the same time, the electrolysis power 

supply will be automatically disconnected. 

12. Lockable casters are installed on base frame to make it stable and movable. 
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III. Basic Parameters 

1. Dimensions (mm): 700*700*1410 (length*width*height) 

2. Working temperature: 5°～+40° 

3. PEM electrolyzer: 

• Raw water: ultrapure water (resistivity greater than 1MΩ•cm) 

• Electrode type: Pt/C electrode 

• Electrolyte: proton exchange membrane 

• Rated power: 90 W 

• Peak power: 100 W 

• Rated hydrogen production rate: 300 Nml/min 

• Peak hydrogen production rate: 300 Nml/min 

• Hydrogen production limit pressure: 1Mpa 

• Cooling method: natural air cooling, water cooling (raw water) 

4. Electrolysis  

• Power supply: AC220V-DC5V-45A 

• Input: 220V AC 

• Output current: 45A, constant current output 

• Maximum output voltage: 5V 

• Short circuit protection: yes 

• Overload protection: yes 

• Cooling method: fan cooling (temperature control type) 

IV. Main Components 

Water tank, electrolysis power supply, electrolytic cell (platinum electrode), touch screen, hydrogen-water 

separation device, control board (drain board), control power supply, overpressure protector (pressure 

switch), barometer, dryer, hydrogen storage bottle, plastic air duct, metal air duct, etc., movable 

framework with lockable casters. 
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HGV-0601 Hydrogen Production by Alkaline Water Electrolysis Training System 

 

I. Product Introduction 

It adopts an efficient and energy-saving alkaline water electrolysis hydrogen production system. The core 

cathode and anode of the equipment are mainly composed of metal alloys. The electrolysis efficiency 

reaches more than 62% and the technology is mature. 

 

II. Features 

1. The entire hydrogen production system is placed on the platform according to the working state, fully 

showing the entire process of hydrogen production, drying and storage. 

2. The panel draws the hydrogen production system and hydrogen production principle diagram, 

introduces the basic knowledge of hydrogen production, and enables students to quickly master the 

basic structure and principle of the hydrogen production system. 

3. When the water tank is pre-added with alkali solution and distilled water, the electrolyzer can quickly 

start water electrolysis. If the water tank is short of water, add alkali once, then only need to 

add distilled water for daily use. Turn on the power switch to produce hydrogen, and the digital display 

screen intuitively displays the electrolysis rate of hydrogen (ml/min). 

4. The hydrogen produced by water electrolysis enters the hydrogen-water separation device through 

the high-pressure gas pipe from the hydrogen outlet of the electrolyzer. 

5. The hydrogen-water separation device discharges most of the water carried in the hydrogen produced 

by electrolysis in the electrolyzer to obtain relatively dry hydrogen. 

6. The hydrogen coming out of the hydrogen-water separation device is connected to a pressure gauge 

and an overpressure protector (pressure switch) to display the hydrogen pressure and disconnect the 

electrolysis power supply of the electrolyzer when the hydrogen pressure is too high to stop the 

electrolysis. 

7. The hydrogen passing through the hydrogen-water separation device contains trace amounts of water. 
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After passing through the dryer to absorb moisture, the purity of the hydrogen reaches more than 

99.996%. 

8. The dried hydrogen enters the hydrogen storage bottle through the high-pressure gas pipe. 

9. The high-pressure gas pipe and pipe joints used in the entire hydrogen pipeline can withstand a 

pressure of 2MPa. 

10. It has intelligent control function. When the hydrogen pressure is high, the ionization rate is reduced, 

and a signal is given to the control system. Water accumulation in the separator triggers an alarm, and 

the electrolysis power supply is automatically disconnected. 

11. Lockable casters are installed on base frame to make it stable and movable. 

III. Basic Parameters 

1. Dimensions (mm): 1000*700*1410 (length*width*height) 

2. Working temperature: 5°～+40° 

3. Electrolyzer: 

• Raw water: distilled water (resistivity greater than 1MΩ•cm), alkali solution (30% KOH solution) 

• Electrode type: alloy electrode 

• Rated power: 150 W 

• Rated hydrogen production rate: 300 Nml/min 

• Peak hydrogen production rate: 500 Nml/min 

• Hydrogen production limit pressure: 0.4Mpa 

• Cooling method: natural air cooling, water cooling (raw water) 

4. Power supply: AC220V ± 10% 50HZ ± 5% 

5. Environmental conditions: relative humidity ≤85% 

 

IV. Main Components 

Water tank, electrolysis power supply, electrolytic cell, digital display board, hydrogen-water separation 

device, control power supply, overpressure protector (pressure switch), barometer, dryer, hydrogen 

storage bottle, metal air guide tube, etc., movable framework with lockable casters. 
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HGV-0701 Metal Hydrogen Storage Training System 

 

I. Product Introduction 

It adopts the existing advanced metal hydrogen storage facilities to demonstrate the principles and 

components of metal hydrogen storage 

 

II. Features 

1. The entire metal hydrogen storage device is placed on the platform and partially cutaway to display 

the internal structure and external state. 

2. The panel draws the hydrogen storage principle diagram of the metal hydrogen storage device and 

introduces the basic knowledge of hydrogen storage, so that students can quickly master the basic 

structure and principle of the metal hydrogen storage device. 

3. The hydrogen storage metal powder is displayed in an air-isolated glass bottle, and the composition 

of the metal powder is marked to eliminate the risk of active substances coming into contact with the 

air. 

III. Basic Parameters 

1. Dimensions (mm): 700*700*1410 (length*width*height) 

2. Working temperature: 5°～+40° 

3. Environmental conditions: relative humidity ≤85% 

IV. Main Components 

Metal hydrogen storage device (partially cutaway), metal hydrogen storage powder (in glass bottles), 

movable framework with lockable casters. 
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HGV-0801 Hydrogen Energy Professional Experiment Box: 

 
 

Product Overview: 

This fuel cell experimental teaching equipment is designed specifically for technical education, showcasing 

the full scope of current fuel cell technology. The equipment integrates solar modules, electrolyzers, and 

fuel cells to simulate the solar-hydrogen energy cycle, allowing for the assembly and observation of energy 

conversion processes. It provides detailed studies on the working principles, efficiency, and characteristic 

curves of fuel cells. In addition to Proton Exchange Membrane (PEM) fuel cells, the device also includes 

ethanol fuel cells, allowing students to compare different fuel cell technologies. This equipment is ideal 

for laboratory and classroom instruction, helping students gain a deep understanding of hydrogen energy 

and fuel cell core concepts and operational principles. 

 

Features: 

• Multiple Energy Conversion Experiments: The equipment supports a complete solar-to-hydrogen 

energy cycle experiment, including electrolyzer and fuel cell modules, providing a visual 

demonstration of energy conversion processes. 

• Technology Comparison: The system includes both PEM and ethanol fuel cell modules, allowing 

students to compare the characteristics of different fuel cell technologies during experiments. 

• Efficient Energy Storage: Equipped with an H2 storage system and related modules to 

demonstrate hydrogen production, storage, and application technologies. 

• Complete Circuit Testing Functionality: Various test leads and potentiometer modules are 

provided, enabling students to measure circuit characteristics and conduct related experiments. 

• Safety and Convenience Design: Equipped with safety test leads and protective designs to ensure 

the safe operation of experiments. The equipment also includes a desk-clamp lamp, providing 

convenient lighting for experimental setups. 
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Specifications: 

• Dimensions: 64 × 37 × 16.5 cm 

• Weight: 7.3 kg 

• Power Supply Requirements: External 220V power supply 

 

Components: 
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1. H2 Storage 

2. Solar Module 2.5V, 420mA 

3. H2 Charger 

4. Potentiometer Module 

5. Gas Storage Module 

6. Motor Module without Transmission 

7. Large Basic Unit 

8. Hydrogen Storage Valve 

9. PEM Fuel Cell Module 

10. Electrolyzer Module 2.0 

11. Digital Multimeter 

12. Safety Test Leads, 25cm, black/red 

13. Safety Test Leads, 50cm, black/red 

14. Desk-Clamp Lamp 

15. Ethanol Fuel Cell Module 

 

Teaching Objectives: 

• Master the working principles and applications of the electrolyzer, understanding its 

characteristics and uses. 

• Learn hydrogen production and storage technologies, becoming familiar with the operation and 

principles of the H2 storage system. 

• Understand the characteristics of PEM fuel cells and their Faraday efficiency, and measure energy 

output during experiments. 

• Study the characteristics of ethanol fuel cells and compare them with PEM fuel cells through 

experiments. 

• Master the configuration of fuel cells in both parallel and series setups, gaining a deeper 

understanding of their different energy output performances. 

• Through experiments, learn about the Faraday laws of electrolyzers and fuel cells, and observe 

how energy output varies under different conditions. 
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HGV-0901 Electric Energy Drive Professional Experiment Box 

 
Product Overview: 
In order to store electrical energy, many different battery technologies have emerged on the market. 
However, what kind of applications require which battery type? What capacity is needed for each 
application, and which load performance will ensure long-term durability? These are critical issues in 
technical training, especially with the rise of renewable energy storage challenges. The lexsolar Electric 
Energy Drive Professional Experiment Box allows for the analysis of various battery types and their 
characteristics. The accompanying educational materials help students understand different 
application areas. This kit includes various battery technologies such as lead-acid, nickel-metal hydride, 
lithium polymer (LiPo), and fuel cells. It also integrates a charging module, enabling the batteries to be 
used and charged directly within the experiments. 
 

 
 
Features: 

• Comprehensive Battery Technology: Includes lead-acid, nickel-metal hydride, and lithium 
polymer batteries, as well as fuel cells, allowing for in-depth exploration of different 
technologies. 

• Integrated Charging Module: Provides an efficient solution for battery charging during 
experiments. 

• Educational Focus: The included teaching materials help students analyze different battery 
characteristics and understand their application areas, making it ideal for technical education. 
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Specifications: 
• Dimensions: 64 x 37 x 16.5 cm 
• Weight: 6 kg 
• External Power Supply: 220V 

 
Components: 

 
1. Capacitor Module 
2. Nickel-Metal Hydride Battery Module 
3. Nickel-Zinc Battery 
4. Potentiometer Module (110 Ohms) 
5. Nickel-Ammonium Battery Module 
6. Charging Module 
7. Lithium Iron Phosphate Battery 
8. Lithium Polymer (LiPo) Battery Module 
9. Resistor Module (Three-phase) 

9.1 Resistor Plug Element (1 Ohm) 
9.2 Resistor Plug Element (100 Ohms) 
9.3 Resistor Plug Element (33 Ohms) 

10. AV Module 
11. Resistor Plug Element (10 Ohms) 
12. Lead (Pb) Battery Module 
13. Safety Short-circuit Plug with Middle Socket 
14. Reversible Fuel Cell 
15. Digital Multimeter 
16. Universal Power Supply 
17. Safety Test Leads 

17.1 Red 50cm 
17.2 Black 50cm 
17.3 Black 25cm 
17.4 Red 25cm 

18. Battery Adapter Cable 
19. Capacitor Module 
20. Base Unit 
21. Electric Model Car 
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Teaching Objectives: 

1. Understand the working principles and applications of different battery technologies. 
2. Analyze the characteristics and performance of various batteries, such as lead-acid, nickel-

metal hydride, and lithium polymer batteries. 
3. Conduct experiments on Ohm’s Law, series and parallel circuits, and the starting and idling 

behavior of motors. 
4. Study the charging and discharging processes of capacitors and different battery types. 
5. Investigate the efficiency of fuel cells, including the reversible hydrogen fuel cell, and explore 

their application in electric vehicles. 
6. Examine the I-V characteristics of various battery modules and understand their energy 

density, internal resistance, and overall efficiency. 
 
 


