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DESCRIPTION 

Proton Exchange Membrane (PEM) fuel cells are a promising technology for the generation of clean, efficient and 

sustainable energy. They are increasingly being used in applications such as transportation and stationary power 

generation. However, the performance of PEM fuel cells is strongly influenced by operating conditions such as 

temperature and pressure [1]. 

Temperature is one of the most important parameters that affects the performance of a PEM fuel cell. The operating 

temperature of a PEM fuel cell is typically between 60°C and 80°C [2]. This  i s because  the  electrolyte, which  is a 

proton-conducting polymer membrane, has limited conductivity at lower temperatures and can become damaged at 

higher temperatures. The rate of electrochemical reactions that occur at the electrodes also depends on the operating 

temperature [3]. 

At lower temperatures, the reaction rate is slower, resulting in lower power output and reduced efficiency. On the 

other hand, at higher temperatures, the reaction rate is faster, but the efficiency decreases due to increased thermal 

losses [4]. Therefore, it is important to optimize the operating temperature of a PEM fuel cell  to  achieve  maximum 

power output and efficiency [5]. 

Pressure is another parameter that affects the performance of a PEM fuel cell. The operating pressure of a PEM fuel 

cell is typically between 1 and 2 atmospheres [6]. The pressure affects the diffusion of  reactants and products  across  

the membrane and the flow of gases through the cell. At higher pressures,  diffusion of reactants and products across 

the membrane is enhanced, resulting in improved performance. However, at excessively high pressures, the flow of 

gases through the cell can become restricted, leading to reduced performance [7]. 

The temperature and pressure also affect the water management of a PEM fuel cell. Water is produced at the cathode 

during the electrochemical reaction and needs to be removed from the cell to prevent flooding. The water management 

of a PEM fuel cell is critical to maintain efficient operation [8]. At lower temperatures, water produced at the cathode 

may not vaporize, leading to flooding of the cell. At higher temperatures, the water vapor may condense on the cathode, 

leading to dry out of the membrane. Therefore, it is important to optimize the temperature and pressure to maintain 

proper water management [9]. 

To optimize the performance of a PEM fuel cell, it is important to select the appropriate operating conditions, 

including  
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temperature and pressure. The optimum operating temperature and pressure for a PEM fuel cell depend on the specific 

design and materials used in the cell. In general, a higher operating temperature and pressure will result in improved 

performance, but the design of the cell must also be optimized to withstand the higher temperatures and pressures [10]. 

CONCLUSION 

The performance of a PEM fuel cell is strongly influenced by operating conditions such as temperature and pressure. 

The operating temperature affects the rate of electrochemical reactions, while the operating pressure affects the 

diffusion of reactants and products across the membrane and the flow of gases through the cell. The optimum 

operating temperature and pressure for a PEM fuel cell depend on the specific design and materials used in the cell. 

To maximize the performance of a PEM fuel cell, it is important to optimize the operating conditions, including 

temperature and pressure, and to maintain proper water management. 
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