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above 1.48 V excess electrical energy is dissipated as heat.
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L̄

PTL-1 PTL-2 PTL-3

Computational 
domain (mm3) 5.40 × 5.10 × 0.53 5.40 × 5.10 × 0.34 5.40 × 5.10 × 0.78

No. of pores (‐) 3134 2065 6547

No. of throats (‐) 16063 8513 38873

Mean 
coordination 

number (‐) 10.3 8.3 11.9

Reconstructed 
PN porosity (%) 73.7 67.4 71.6

Binarized micro-
CT image 

porosity (%)
74 73 72
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ΔR approaches to 0.7 . The unchanged gas saturation value from ΔR = 0.5 
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plots. ΔR
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a gradient of at least ΔR

an LTH gradient could improve the oxygen drainage. Even a choice of ΔR > 0.7 
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presented in Figure 5-5 and Table 5-1. The pressure build-up times and frequencies 
can be used to compare the impact of PTL structure. Interestingly, PTL-1 exhibits 
shorter pressure build-up periods compared to the other two PTLs, overall and 
particularly at low gas and liquid flow rates. This behavior might be attributed to the 
graded structure and presence of larger pores on the water-channel side in PTL-1, 
thus indicating a possible influence of the specific PTL structure.

Based on the observations from Figure 5-4, Figure 5-5 and Table 5-1, the following 
conclusions can be drawn. The frequency of the pressure build-up cycles appears 
to be influenced by both the PTL structure and the process conditions, including 
fluid flow rates and resulting pressure differences. Notably, for PTL-1, which is a 
graded PTL, the impact of flow conditions is more pronounced compared to the 
other two PTLs. However, even for the thin PTL-2, the influence of flow conditions 
is still higher than for the thicker PTL-3, where the flow conditions have minimal 
impact on the frequency of cycles. In Section 3.2.2, with the help of saturation and 
permeability profiles, a unique behavior for PTL-1 was also seen. It was observed 
that graded PTL provided a good balance between liquid and gas permeability at a 
constant saturation obtained. PTL-1 also offered a high liquid saturation region 
adjacent to the CL. Considering all of this, PTL-1 has an advantage over other PTLs 
due to its graded structure and it can be the best candidate for PEMWE, especially 
at high current density operations.

‐ ‐
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