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The fuel cell system is a high-efficiency eco-friendly power generator that directly converts 
the chemical energy of fuels into electric energy through an electrochemical reaction. The 
high temperature polymer electrolyte membrane fuel cell(HT-PEMFC) with high operating 
temperatures (120-180°C) is a next-generation fuel cell for buildings that overcomes the 
technical limitations of the existing low temperature polymer electrolyte membrane fuel 
cell(LT-PEMFC). Aside from electricity and heat energy, high-quality recovered heat energy 
can be provided, and thus it is possible to supply cold energy. All things considered, the 
technology has a high potential to be used as a trigeneration system.
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Application Fields Products

Trigeneration of electrical, heating, and 
cooling power and the relevant fields 

Fuel cell systems for buildings  
and the relevant products

Conventional Technology Present Technology

      Low-temperature polymer electrolyte membrane 
fuel cell stack

      Using a combined heat & power generator
      CO concentration in the reformed gas needs to 
be kept at 10ppm or below

      Low price competitiveness due to system 
complexity and increased unit prices

      High-temperature polymer electrolyte membrane 
fuel cell stack

      Using a trigeneration system for generating 
electrical, heating, and cooling power

      CO concentration in the reformed gas needs to 
be kept lower than a few percent

      Simplifying reformers, reactors, and heat & 
water management systems and ensuring price 
competitiveness

[TRL 7: Evaluation of reliability and companies in demand]  
• Stack design and optimal control technology secured 
• Stack prototype manufactured and verified 
• Stack prototype manufactured and its domestic demonstration underway

Basic Research PrototypeExperiment Turning into practice Commercialization
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No. Title of Invention Application 
Number

Application 
Date

Registration 
Number 

Registration 
Date 

1
High-temperature polymer electrolyte membrane 
fuel cell stack having independent cooling plate and 
method of producing it 

10-2016-
0017834

2016.02.16 10-1768128 2017.08.08

2

High-temperature polymer electrolyte membrane fuel 
cell stack for improving the temperature distribution 
thereof, method of controlling temperature of the 
high-temperature polymer electrolyte membrane fuel 
cell stack and medium thereof

10-2016-
0017738

2016.02.16 10-1664382 2016.10.04

3
Method of operating high-temperature polymer 
electrolyte membrane fuel cell for maximizing stack  
life thereof 

10-2015-
0183119

2015.12.21 10-1665572 2016.10.06

4
Method for optimization of fuel cells operating 
conditions using hybrid model

14/283,524 2014.05.21 10,108,759 2018.10.23

5
Method for optimization of fuel cells operating 
conditions using hybrid model

10-2014-
0036834

2014.20.14/
05/21/03/28

10-1584728 2016.01.06

[Existing Technology] LT-PEMFC System [Developed Technology] HT-PEMFC System
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High Temperature Polymer Electrolyte 

Membrane Fuel Cell Stack

Principal researcher 

Fuel Cell Laboratory 
of the New and 
Renewable Energy 
Institute 

Kim Min-Jin

Description and Characteristics of Technology

Structural Diagram/Conceptual Diagram

Scope of Application

    Allowing trigeneration of electrical, heating, and cooling power due to its high operating temperatures
    Resolving issues related to water management, which critically affects the degradation of existing polymer 
fuel cells

    Simplifying hydrogen generators and reducing unit prices due to the enhanced resistance of the stack to 
impurities

    Streamlining the system and reducing unit prices through the water-free operation of the stack


