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Direct methanol fuel cell(DMFC) differs has many merits 
compared with the conventional type fuel cell as follows; no 
need of fuel reformer, easy to transport, low price, use liquid 
duel such as methanol, safer reaction temperature lower then 
80°C. Therefore, DMFC is very advantageous power source 
as portable, mobile, residential, small and remote discrete 
demand as well as hybrid electric vehicle. 

This study was carried out to develop direct methanol fuel 
cell battery hybrid power sources used in portable 
applications. A hybrid power source composed of a 30W 
direct methanol fuel cell and batteries have been designed 
and fabricated to study its power output characteristics. To 
use battery for auxiliary power source, a kind of battery was 
connected with serial and/or parallel, and the characteristic 
of charge or discharge was analyzed. 

 
In the fuel cell and battery hybrid power system, an 

increase in the fuel supplied to fuel cell can ensure that there 
is enough fuel for providing the power needed by the 
external load, as long as load requires increasing higher 
power according to changing external load. When the 
external load shows, however, a sudden change, the fuel 
cannot be fed fast enough to the fuel cell. This reduces the 
output voltage, and prevents the supply of enough power to 
the external load. This kind of system adopts a battery for 
protecting the fuel cell in order to prevent excessive use of 
the fuel cell and to feed power smoothly to the external load 
 

The fuel cell has an I–V characteristic in which the current 
change caused by a load change increases or decreases the 
voltage in inverse proportion to the current. In other words, a 
load change causes a change in the output voltage. To keep 
the constant voltage needed by a battery as supplementary 
power supply and load.  

According to the experimental results using the battery the 
discharge dynamic characteristics of a fuel cell and battery 
hybrid power source is shown in Fig. 1.  

Analysis of the optimum operating conditions, transient 
characteristic of the output current of fuel cell require setting 
time longer than 1 minute, and frequent and sharp changes in 
load may damage fuel cell. The result obtained can pave the 
way for the fuel cell to be used as a highly efficient power 
sources 
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Figure 1.  Dynamic characteristics of a fuel cell and battery 
hybrid power source. 

 
System compositions are two types, a general mode (Fig 

2.) and a protection mode (Fig 3.) for dynamic 
characteristics. The general modes take many activation 
times on fuel cell stacks. When the voltage of fuel cell stack 
is unstable, it is easy to make converter to compared with 
fuel cell protect mode. It is difficult to make up converter, 
because fuel cell characteristics in fuel cell protect modes 
are low voltage and high current. 

The fuel cell protect modes are short activation times and 
necessary for continuance constant value from voltage drop 
in load, but there are characteristics fuel cell stack 
protection.   

According to the experimental results, only fuel cell 
operation, dynamic characteristics of a fuel cell and battery 
hybrid notebook PC, battery was charging, when electric 
power supplied notebook PC and BOP, system was safety 
only power of fuel cell  

 

 
Figure 2. Dynamic characteristics of general mode 

 

 
Figure 3. Dynamic characteristics of protection mode 


