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Abstract 

In SOFC system, the interconnector component that ensures 

the homogeneous distribution of the gases and the collection 

of the generated current is very important. Conventional 

metallic interconnectors are formed by high precision 

machining from a thick interconnector material. In addition to 

this forming, high precision grinding is also required to 

collect the current effectively. However, these stages are not 

cost and time effective. In addition, interconnectors made of 

thick material lead to stacks with low specific (W/kg) and 

volumetric power density (W/m3). In our previous study, 

rubber pad forming was proposed to fabricate SOFC 

interconnectors from thin Crofer sheets with 0.2 mm 

thickness instead of machining of thick bulk material. 

Optimization of the channel geometry (i.e. channel width, 

channel depth and rib angle) of the interconnector, so that it 

can be manufactured by rubber pad forming of thin sheets 

succesfully, was also performed. However, this optimization 

was evaluated based on the formability. In this respect, the 

channel geometry may not be the geometry that provides the 

highest power density. In this study, therefore, it is aimed to 

optimize the channel geometry according to the power output 

to further improve the specific and volumetric power density 

of SOFC stacks with formed thin metal interconnectors. 

 

Introduction 

Solid oxide fuel cell (SOFC) is an electrochemical device that 

converts the chemical energy of hydrogen or hydrocarbon 

fuels directly into electrical energy and useful heat at high 

operating temperatures (600-1000 °C). A typical SOFC 

consists of a membrane electrode assembly (MEA) made of 

anode and cathode electrodes coated on an electrolyte, 

current collecting plates, sealing and current collector 

materials such as conductive meshes and pastes. This 

structure is also known as single cell or short stack. On the 

other hand, interconnector plates or interconnectors are also 

needed with flow channels, allowing a homogeneous 

distribution of the fuel and oxidant in the stack as well as 

connecting the single cells electrically. Since the 

interconnectors operate under both reduction and oxidation 

atmospheres as well as at high operating temperatures, they 

should have the following features: high electronic 

conductivity, good chemical and thermal stability, gas 

tightness and compatible thermal expansion coefficient with 

MEA components. Metallic SOFC interconnectors have some 

superior advantages over the ceramic alternatives including 

high mechanical strength, high thermal and electronic 

conductivity, ease of fabrication and availability [1]. 

 

 

 

 

On the other hand, beside the high material cost, high 

temperature corrosion leading to formation of an oxide scale 

on the interconnector surface is one of the challenging issues. 

In this respect, there exist studies in the literature regarding 

cost reduction [2, 3] or corrosion-preventing coating on 

interconnectors [4, 5] and different metal alloys as an 

interconnector material [6] to improve the performance and 

service life of SOFC stacks. Nevertheless, the main role of 

SOFC interconnectors is the effective collection of the 

current generated and the homogeneous distribution of 

reactant gases. Therefore, SOFC performance can vary 

significantly with the interconnector design since the flow- 

field geometry significantly affects the reactant gases 

transport as well as heat and momentum transfers. For this 

reason, numerous studies in the literature focused on the 

effects of flow channel designs, flow patterns or flow 

configurations on SOFC performance by numerical 

simulations. 

Among these studies, Saied et al. [7] numerically investigated 

the performance of the planar solid oxide fuel cell having 

helical, single-entry serpentine parallel, modified parallel, 

double-entry serpentine and triple-entry serpentine flow 

channels. The results indicated that the triple-entry serpentine 

design provides a homogenous distribution for both fuel and 

oxygen throughout the active surface area and as a result a 

high current of approximately 23.3 A is obtained from this 

design, which is 5.18% higher compared to other designs 

studied. Huang et al. [8] experimentally and numerically 

investigated the flow homogeneity and its effect on the planar 

SOFC performance having various interconnector designs. 

The effect of Reynolds number was also considered in the 

study. They reported an increase of 11.1% in the maximum 

power density value with a new design having guide vanes 

equally spaced around the feed header of the double- 

inlet/single-outlet flow configuration. They also stated that 

Reynolds number should be between 20 and 50 and between 

200 and 300 for the anode and cathode side, respectively, to 

achieve a reasonable power density. Bhattacharya et al. [9] 

numerically compared the performance of anode-supported 

SOFCs having straight and serpentine channel geometry. 
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