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Numerical Investigation of the Cooling Flow D own stream
of a Turbine Guide Vane Trailing Edge Slot

ZHOU Chao', CHANG Haiping', CU IDe-ping’, MAO Jun-kui'
(L College of Energy and Pow er Engineering,
N anjing U niversity of A eronautics and A stronautics,N anjing 210016, China;
2 M ilitary Deputy in 320,N anchang 330024, China)

Abstract In order to investigate the fow characteristics of cooling flow dow nstream of a
turbine guide vane trailing edge sbt, num ericalm ethodsof RN G k-€ turbulentmodelw ere solved
Two-dimensonal model for numerical study was established and boundary conditbns were set
based on operation conditbns The results show a reversed-flow region is formed at the tp of the
pressure side due to the influence of the outside hot combustion gas and the pressure side tp
thickness The pressure gradient makes the coolant fow exit from the trailing edge sbt first
separates from the trailing edge cut-back, and then affected by the expanson w ave, the coolant
gas re-attaches the cut-back of the trailing edge after passing a certain distance This article
discusses the influencing factorson the flow of pressure side tp thickness, pressure side angle and
the geom etric shape of pressure side tp. This article also makes a comparison betw een considering
the combustion gas outside and the case that the fbw of combuston gas is not taken into

account

Key words: aerospace propulsion system; trailing edge; cooling; numerical smulation;

transonic; turbine vane
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Abstract N um erical m ethods are used to investigate the filn cooling effect of turbine guide vane s trail-
ing edge The flow distribution in the vicinity of the trailing edge slot and the temperature of the trailing
edge cut-back are studied The influence factors of pressure side lip thickness H , pressure side angle 6
the w idth betw een the pressure and the suction sides, and blow ing ratio are discussed when the inject
angle of coolant gas is 0. Results show that: (1)the coolant flow of the trailing edge slot first is sepa-
rated from the trailing edge cut-back, then reattaches it again Correspondingly, the temperature of the
trailing edge cut-back first rises up then goes down, the highest temperature locals at about 54 dow n-
stream of the trailing edge slot; (2)at a certainmass flow rate, the thickness of the pressure side lip and
the distance betw een two lips are two mportant factors The thinner lip and the snaller distance lead to

better filn cooling effect, and the film cooling effect is not sensitive to the pressure side angle @ (3)
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Numerical Sinulation for Heat Transfer Properties at Trailing Edge
of Gas Turbine A irfoils
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when the blow ing ratio rises, the film cooling effect is enhanced

Key words: turbine vane; film cooling; trailing edge; numerical smulation
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