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	摘要(中)	平板式固態氧化物燃料電池(SOFC)是由連接板、正電極-電解質-負電極(PEN)、Frame(框架)、玻璃陶瓷、多孔性鎳網所組成。在穩態操作下，由於溫度很高，SOFC會因為溫度梯度及組件間熱膨脹係數的差異而產生熱應力。當SOFC的熱應力很高時，可能會導致SOFC組件發生氣體洩漏或者破裂的情況，降低SOFC的效能。所以在設計SOFC時，對SOFC穩態操作情況進行熱應力分析是必要的。


本文使用ANSYS作為分析軟體，套用以發展中平板式SOFC設計為基礎建構出的3D模型來作熱應力分析，並且探討不同拘束條件、不同通入氣體方式及熱膨脹係數差異對熱應力的影響。模擬結果顯示，在穩態操作下，連接板及Frame可能已經發生塑性變形，PEN及玻璃陶瓷則還在強度安全範圍內。底面三種不同的拘束條件對於SOFC熱應力的影響並不大。兩種不同的氣體通入方式中，Co-flow產生之熱應力比Counter-flow小，對SOFC結構上較為安全。當忽略熱膨脹係數時，熱應力分佈完全被溫度分佈所影響著。
	摘要(英)	Planar solid oxide fuel cell is composed of the interconnect, positive electrode-electrolyte-negative electrode (PEN), frame, glass-ceramic, and porous nickel. At steady-state operation, the temperature is high and the thermal stresses in planar SOFC are caused by the temperature gradients and mismatch of coefficient of thermal expansion (CTE) between all cell components. When the thermal stresses in a fuel cell are sufficiently high, gas leakage or failure may occur in the SOFC components. This will reduce the SOFC efficiency. A steady-state thermal stress analysis of SOFC is necessary for the design of SOFC.


Commercial FEA code ANSYS is utilized to analyze the thermal stress distribution in planar SOFC under steady-state condition in this study. A 3-D model based on a developing planar SOFC design would be constructed in the current study to perform a thermal stress analysis for planar SOFC. We discuss the influence on thermal stress due to different constraint, different flow-path configurations, and the mismatch of CTE. Modeling results indicated that interconnect and frame might have plastic deformations under steady-state operation, but PEN and glass-ceramic were still in the range of strength security. Three different constraint at bottom interconnect of SOFC would not cause significant changes in the thermal stress distribution. The thermal stresses owing to co-flow are smaller than counter-flow, and co-flow is more safe for SOFC structure. Thermal stress distribution is fully influnced by temperature distribution when we ignore the mismatch of CTE.
	關鍵字(中)	
      	  ★ 熱應力分析
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