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中文摘要:

      提出一种基于S形曲线压气机过渡段造型方法.该方法将过渡段造型归结为S形内壁曲线拐点相对位置,面积分布率极值及其极值点相对位置3个几何控制因素.

并采用此方法构造了一系列压气机过渡段,并针对这些过渡段进行三维数值模拟.结果表明:面积分布率极值是影响过渡段性能最重要的因素;可以通过调整面积分

布率极值来控制过渡段最大面积处相对马赫数,减小外壁气流附面层厚度及支板形成的低压尾迹区;同时,配合变化较陡的内壁造型和合理的面积分布率曲线极值

点相对位置,可以改善外壁形状,抑制附面层变厚.对于所研究的过渡段,内壁拐点相对位置为0.18,面积分布率极值点相对位置为0.20,相对马赫数为0.65时,总压损

失最小.

英文摘要:

      The employed S-shaped polynomial curves as the basis of the gooseneck of compressor geometric modeling. The method used the relative location
of S-shaped inflection point of inner wall curve, the peak point and its value of the area distribution rate to control the gooseneck geometrics modeling. A
series models were constructed from the baseline gooseneck modeling to analyze with 3-D numerical simulation. The results indicate that the peak
value of area distribution rate has the most important effects on the total pressure loss of gooseneck. An relative Mach number can be obtained by
changing the peak value of area distribution in order to reduce the flow separation near the outer wall and after the struts.Meanwhile inner walls with
large curvature near the entrance of gooseneck modeling, and area distributions rate with an appropriate position of peak point can improve the
streamline of outer wall. For example, the total pressure loss of gooseneck reached its minimum at relative location of inflection point of inner wall of
0.18, and relative location of peak point of area distribution rate of 0.20 at relative Mach number of 0.65.
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