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ARTICLE INFORMATION ABSTRACT
Original Research Paper Water is needed to providing proper hydration of membrane and its ionic conductivity in polymer
Received 16 November 2013 electrolyte membrane fuel cells, but excess water accumulation known as flooding phenomenon

Accepted 25 December 2013

Available Online 14 June 2014 decreases the passing way of reactants in the GDL and reaction sites on catalyst layer and

increases mass transport loss and leads to performance loss of polymer electrolyte membrane

fuel cells. In the present work, the two-phase flow in the cathode channel of transparent polymer

[ DOR: 20.1001.1.10275940.1393.14.5.13.0]

Iptﬁ/‘;grd& electrolyte membrane fuel cell with single serpentine flow field is visualized by direct optical

Water imaging in unsteady and time averaged states. Then the water coverage length ratio and the

Optical Visualization ) average of water coverage length ratio are derived as a scale of water content of the cathode

Yl‘ﬁ::eraigvset;iie Length Ratio channel in the unsteady and time averaged states. In the unsteady and time averaged states, by
increase the stoichiometry, decrease the relative humidity and inlet gases temperature in anode
and cathode sides, the accumulated liquid water in the channels reduces. The effect of anode
stoichiometry on the amount of water in the cathode channel in the unsteady and time averaged
states is more than the cathode stoichiometry.
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6- Optical Visualization

7- High speed camera

8- Digital Image Processing (DIP)
9- WAL (Water Absorption Layer)
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1- Flooding

2- Large droplet
3- Annular

4- Slug

5- Plug
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1- High Frequency Resistance (HFR)

2- X-Ray

3- MRI(Magnetic Resonance Imaging) or NMR (Nuclear Magnetic Resonance)
4- Neutron Radiography

5- Gas Chromatography

6- Nuclei
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- Gas Diffusion Layer (GDL)

- Catalyst Layer (CL)

Micro Prous Layer (MPL)

- CCM(Catalyst Coated Membrane)
Nafion

9- MEA(Membrane Electrode Assembly)
10- O-ring

11- Full HD
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1- Gas handling unit
2-JRC
3- Plexi Glass
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