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Simulation Test Study of Air-cooled High—pressure Turbine
CHEN Qiang,HAO Sheng—chun,DING Jian,MA Yong—feng, CAI Yan—shuang
(AECC Shenyang Engine Research Institute,Shenyang 110015, China)

Abstract: In order to quantify and estimate the influence of cooling air mixing on the performance of high—pressure turbine and
comprehensive analyse the existing equipment capacity,based on simulation method with similar momentum ratio, comparative tests were
carried out on two turbines with the same structure and test layout,but with solid blades and air—cooled blades,respectively. Test study on
the effect of cooling air flow rate and film orifice position on turbine performance were carried out. Combined with the test data,different
efficiency calculation methods were compared and analyzed,and the calculation method which the effective efficiency was air—cooled
turbine efficiency was determined. The test results show that the turbine performance degrades gradually with the increase of cooling air flow
rate,and the working capacity decreases gradually,and the efficiency decreases at first and then increases. From the leading edge to the
trailing edge,the more backward the cooling air enters the main channel ,the lower the air energy utilization rate is,and the lower the turbine
efficiency is.
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