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Development of the Hydrogen Recirculation System for Fuel
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ABSTRACT

For the hydrogen recirculation system of the PEMFC (polymer electrolyte membrane fuel cell), the
gjector is useful to improve the efficiency of the fuel cell system. However, conventional ejector does not
keep its entrainment ratio good when the various power duties is required by the fuel cell system. In this
study, the variable multi-ejector acceptable in the whole duty range required from the fuel cell hybrid
mini-bus is developed. Consequently, the performance of the developed ejector is verified by the
experiments based on the real operating conditions. ‘

KEY WORDS : fuel cell($15 % A]), hydrogen recirculation system(5=2> <=2+ A2~ ®l), fc hybrid
vehicle( AE. A A slol B = 2H%5A}), design(2 Al), control(A] )
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Fig. 1 Experimental entrainment ratio of the constant nozzle

ejector by changing the required fuel cell power
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Fig. 2 Construction of the proposed variable multi-ejector
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Table 1 Single ejector design condition

Mini-bus Fuel Cell Maximum Power

Primary Flow Pressure bara 174
Primary Flow Temperature K 283
Secondary Flow Pressure bara 1.26
Secondary Flow Temperature K 343
Hydrogen Stoichiometry - 15
Total Hydrogen Flow Rate SLPM | 420
Ejector Exit Pressure bara 13
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Table 2 Experimental Conditions of the Hydrogen Flow Rate
and Pressure Drop in Anodic Channel by Changing the
Required Power

10 285 0.020 0.030
15 420 0.030 0.045
20 570 0.040 0.060 |
25 705 0.050 0.07%
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Fig. 3 Experimental entrainment ratio of the single ejector by
changing the required fuel cell power
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Fig. 4 Experimental entrainment ratio of the single and double
ejector by changing the required fuel cell power and their
estimation models

Wge=—0.0007 Pc+0.0454 P+ 0.2688 (2)
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Fig. 5 Control procedure of the variable multi-ejector
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Fig. 6 Experimental entrainment ratio of the proposed variable
multi-ejector by changing the required fuel cell power
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