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Background

Conclusions
• An optimised flow channel design is proposed based on the CFD simulation results of a 3D transient

VOF-based model and validated by using the experimental evaluation methods (linear sweep

voltammetry and electrochemical impedance spectroscopy).

• The performance of an AEM water electrolyser is improved by the optimised flow channel design due to

its relatively low pressure drop and high bubble removal rate as well as the even electrolyte distribution.

CFD modelling and experimental study of the
water electrolyser flow channel design optimisation

• Water electrolysis by using low-carbon electricity from renewable resources is one of the promising ways to produce green hydrogen (H2). However, based on the data from

International Energy Agency (IEA), global hydrogen production from water electrolysis is less than 1% in 2018.

• Electrolyser scaling-up and optimisation could be very challenging since it needs to trade-off between the efficiency, durability, and cost of the system.

• Flow channel plays a significant role on distributing the electrolyte uniformly over the electrode surfaces and delivering the products from the electrodes to the outlet of the

electrolyser. Inappropriate flow channel design has significant effects on water electrolyser performance due to the inefficient bubble removal, high pressure drop, and uneven

electrolyte distribution.
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Results

CFD simulation results on two-phase flow behaviour in different flow channel designs. Electrolyte flow distributions in A single serpentine,
B parallel, C pin, and D parpentine. E Pressure drop along the flow channels. F The bubble amount, average bubble volume, and average
bubble velocity along the simulation time in the flow channels.
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Experimental results on electrolyser performance with different flow channel designs. The effects of flow channel design on linear sweep
voltammetry (LSV) curve under A 1M KOH condition, and C 5M KOH condition. The effects of flow channel design on Nyquist plots under
B 1M KOH condition, and D 5M KOH condition.
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Two-phase flow behaviour (CFD-based optimisation)

1 End plate
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Electrolyser performance (Experimental evaluation)
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AEM water electrolyser

Single serpentine: High flow velocity → high pressure drop → stress distributions on components → cracks → low durability.
Parallel and pin: Low flow velocity → low pressure drop but low bubble removal rate → low efficiency.
Parpentine: Relatively low pressure drop and fairly high bubble removal rate → improves both efficiency and durability.

At 2.5 V and 1M KOH conditions, parpentine increases the efficiency by 12.42% (by comparing to the average current density of
other three designs).
At 2.5 V and 5M KOH conditions, parpentine increases the efficiency by 37.72% (by comparing to the average current density of
other three designs).

mailto:ys.shen@unsw.edu.au
http://www.promo.unsw.edu.au/

