










                                                         
7. Controller Connector                                                           8. Controller    
 
 
 
 
 
 

                                                                    
 
9.H2 Input/Output Connectors                                                                  10.Fuel Cell +/- Load Connectors      
 
 
 
 
 
 
 
 
  

                                                                        
 
11. Tube for H2 output                                                                               12. Tube for H2 input 
 
 
 
 
 
 
 
 
 
 

Connect the stack cables to the lead wires of the 
T-sensor/blower/purging valve/input valve on the 
controller. 
 

After connecting to the stack,   it can control 
temperature, input&output and short circuiting. 

The right connector in the picture marked in red ring is 
connected to the input valve using tube in picture 12 
below. 
The left connector in the picture marked in red ring is 
connected to the purging valve using tube in picture 11 
below. 

FC+ is connected to the fuel cell positive pole. 
FC- is connected to the fuel cell negative pole. 

The tube with 4mm outer diameter and 2mm 
inner diameter is connected to the purging 
valve.  
 
 
 
 

The tube with 6mm outer diameter and 
3mm inner diameter is connected to 
the input valve and stack. 
 
 
 



3. Technical Specification 
 
Type of fuel cell…………………………..……  PEM 
Number of cells.…………………………...…..  48 
Rated Power…………………………………...  200W 
Peak Power…………………………………...  220W 
Performance…………..................................... 28V @ 7.2A 
H2 Supply valve voltage………………………  12V 
Purging valve voltage……………………..…  12V 
Blower voltage………………………………… 12V 
Reactants……………………………………… Hydrogen and Air 
External temperature………........................   5 to 35ºC 
Max stack temperature……….......................  65ºC 
Composition…………………………………… 99.999% DRY H2  
H2 Pressure………………………………..…    5.8 PSI-6.5 PSI 
Humidification………………………………...  Self-humidified 
Cooling……………………....………………… Air (integrated cooling fan) 
Weight (with fan & casing)..……….............… 1500 grams 
Dimensions…………………….……………… 19.5cm x 10.9cm x 9.4cm 
Flow rate at max output*……........................ 2.6 l/min 
Start up time…………………………………... Immediate 
Efficiency of stack…………………………. … 40% @ 28V 
Low voltage shut down………………….……   24V 
Over current shut down………………….….. 12A 
Over temperature shut down……………..… 65℃ 
External power supply**……………………… 13V (±1V), <5A  
 

Air cooled PEM fuel cell control electronics included 
 

*the flow rate may change with the power output 
 

**system control electronics need external power supply 
 
 

 

 
 

 

 



4. System Power Curves 
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5. System Set-Up 
 
 
STEP1: Connect the connectors of the controller and the stack (1A, 1B), to get 
the blower, the temperature sensor, the hydrogen supply valve and the purge 
valve under control. The finished connection is shown in 1C. 
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STEP2：Connect the controller and the stack as the output power also should be 
under controlled. The finished connection is shown in 2E. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2E 

2C 

2A 2B 

2D 



STEP3：Connect the stack with a stabilized voltage supply through the “13V DC” 
connectors (3A), and the voltage of the power should be between 13V and 15V. 
 
 
 
 
 
 
 
 
 
 
 
 
 
STEP4：Lay the Hydrogen supply valve and the purge valve at the back of 
blower in case of the damage caused by the Hydrogen leakage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
STEP5：Keep the SCU (Short Circuit Unit) switch at the 0 in usual use. Only if 
the performance of the stack is going down, please switch it to the 1 to activate 
the stack. 
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STEP6：Connect the outside Hydrogen supply valve to the stack. The Hydrogen 
supply valve will prevent the damage from the Hydrogen while the stack is off. 
Notice the direction of the connection of the Hydrogen supply valve. The finished 
connection is shown in 7H. 
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                                  6G                                                                   6H 
 
STEP7：Connect the stack with the purge valve through the filter for a longer 
runtime and a better performance (7A-7K). If not, the gas out of stack may have 
a negative effect on the purge valve after a long-time running.  Connect the 
output of the purge valve to a place away from the stack in case of the damage 
caused by the Hydrogen leakage (7L, 7M).   
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STEP9:  Check all the connection before and link the load to the stack through 
the connectors as shown in 8A.  
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STEP9：Start the Hydrogen supply, the stabilized voltage supply and the ON/OFF 
switch. 
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6. System Diagram 
6.1 Fuel Cell with Load 

 
 
SCU: Sub Controller Unit 

 
1. Set up the fuel cell system according to the diagram above, ensuring that: 

 
a. The stack is placed upright 
b. The external DC power supply voltage is between 12V and 15V. 
c. The pressure is between 5.8PSI and 6.5PSI.  

 
2. Connect the load to the “Load -“and “Load +”. 

 
3. Start the power supply and Hydrogen supply. 

 
4. Press the ‘ON/OFF’ button and the fuel cell system is ready to use. 



 
 
Note: 
Please ensure that the open end of the purge valve is as far away from the stack 
as possible and is not facing the open end of the stack. Placing the purge valve 
close to or facing the open end may cause irreparable damage to the stack. 
 
 

6.2 Fuel Cell System with Hydrogen Source 
 

 
 

1. Use 99.999% pure DRY hydrogen. 
 

2. A pressure regulator should be used to adjust the pressure to a range of 
between 5.8PSI to 6.5PSI, which means the pressure inside the stack will 
stay at 6.5PSI under any circumstances. 

 
3. A 13V external electrical power supply, which will supply power to the 

controller/cooling blower/valves in the system should be used. You can 
also use a battery to supply power. The maximum the peripherals will 
consume is about 2.5A.  
This can also be used to calculate the lifetime of the battery. For example, 
if a 12V/4.7Ah lead acid battery is used, it can last for about 2 hour.  If the 
system is required to run longer a higher capacity battery can be used. 

 
4. We suggest a constant voltage is used to test the stack.   

 
Note: Too high a pressure may cause H2 leakage; too low a pressure will affect 
the fuel cell performance. Please see section ‘7. Trouble Shooting’ for 
information on how to deal with this. 
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6.3 Fuel Cell System with a Test Station 
 

 
1. If a testing station is used to test the system, rigorous measurement may 

damage the fuel cell. 
2. To avoid damage a mass flow controller should be used to maintain the 

flow rate, and a dead ended valve inside the station to close fuel cell 
purging should be used so that power drawn from the fuel cell may 
change with the load.  

3. If the set H2 flow rate value is higher than what can be consumed, the 
pressure may increase. This could damage the fuel cell. 

4. If the set flow rate value is lower than what can be consumed the pressure 
may drop. If this occurs the fuel cell performance will be affected.  

5. Therefore please maintain the H2 pressure into the fuel cell system in a 
range between 5.8PSI and 6.5PSI. 

6. If a mass flow controller to control the flow rate is used, please make sure 
it has a flow tracking function (the flow rate will change according to the 
fuel cell power output). 
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7. Storage and Re-Use 
When finished operating the stack please place it back in the supplied air tight 
container. Place a small container of water inside the container in order to keep 
the stack from getting too dry. 
 
The stack should be stored at room temperature in a dry area. 
 
If the stack is un-used for a long period of time (months): 

1. Rejuvenate by injecting water into the stack: 
2. Connect a short section of hosing to the gas port marked “H2 in” and 

another one to the”H2 out” port. 
3. Fill a syringe with pure water (distilled) and connect it to the hose attached 

to the “H2 in” port. 
4. Inject pure water into the stack until you see water coming out of the hose 

connected to the “H2 out” port. Keep the water inside the stack for about 5 
minutes. Now disconnect the syringe, and leave the water in the two 
hoses. 

Note: 
Please make sure you have purged the water out of the stack thoroughly before 
use. This is done by connecting the H2 supply to the stack, without a load 
attached, and purging the stack thoroughly (ie. letting hydrogen flow through the 
stack to remove water and other contaminants). 
 
WARNING: Using the fuel cell stack with water inside can irreparably 
damage it! 
 
WARNING: Disconnect the hydrogen supply completely if the fuel cell is 
not in operation for more than 4 hours. This is to stop hydrogen gas 
leaking into the fuel cell and destroying some of the parts. 
 
 

 

 

 

Tip: To keep the stack humidified once you have finished using it, we 
strongly recommend you connect a small hose filled with water to both 
“H2 in” and “H2 out” ports.



8. Trouble Shooting 
 
If the system shuts down by itself check the following details: 
 

1. Make sure you have connected all wires according to the diagram. 
2. Make sure the external voltage is 12V -15V. 
3. Make sure you have a hydrogen supply. 
4. Make sure the load is below 200W, because the controller will protect the 

stack from drawing too much current. 
5. Check whether the fuel cell temperature is below 67ºC, the system will 

shut off if it is above 67ºC. 
 
 
If the stack initially has lower performance than expected: 
 

1. Turn it on and off and gradually add a resistor load. 
2. The hydrogen supply set-up should strictly follow the guidance in this 

manual. Ranges outside this may make the system volatile and even 
dangerous. 

3. If a power level below the specified output is experienced this maybe due 
to insufficient hydrogen supply at a high power output. If the hydrogen 
supply set up causes too high pressure at low power and too low pressure 
of hydrogen at high power, results in a very dangerous at situation at 
lower power outputs and causes fuel starvation at high power outputs. 

4. We suggest: 
a. Setting a wide range pressure regulator at output. The range 

should be in the region of 50PSI. 
b. Add a high flow rate, low pressure regulator as the second stage 

pressure regulator close to the fuel cell, to reduce pressure at lower 
power outputs.  




