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EXPERM ENTAL INVESTIGATION ON COPOSITE A IR-COOL ED

BLADESOF HIGHLY -LOADED TRANSNIC TURBINE
L iu Cunlu, LuoM ingjun, Deng Huayu, L iuY ufang
(Gas Turbine Establishment)

ABSTRACT Four setsof composite air-cooled blades of highly-loaded and high
temperature tranonic turbinew ith various scheanesof film-cooling holes have been designed
and made, and have successfully passed 290 hour test run Experimental results show that the
oooling characteristics of the turbine vanes and blades are superior as their cooling mass flow
ratios are 2-8% and 1-6% regpectively. Thewall tenperature of turbine vanes and blades
w ere corrected by measuring the heat losses of the test section The results are converted to
actual engine operation conditions, according to the similarity theory. It isobtained that the
cooling effectiveness of the turbine vanes and blades is 335-420K regectively, and thewall
temperature distributions are uniform. T he effectsof the parametersof the air-cooled turbine
blades on the cooling effectiveness are al considered systenatically, based on a large quanti-
ty of data obtained from the experimentsof four kinds of composite air-cooled transonic tur-
bine vanes and blades

EXPERM ENTAL INVESTIGATION ON COM-POSITE COOL ING

OF A TURBINE BLADE
Zheng Jirui, JiHonghu, KongZukai, W.ang Baoguan
(N anj ing A eronadtical Institute)

ABSTRACT In view of the wholeprocess of-composite cooling on a turbine
blade, thispaper iscomposed of threeparts 'First the mpingenent-convection cooling on th
internal surface of a blade leading edge is investigated, in result an enpirical expression of in-
ternal-local heat transfer coefficients at the stagnation point is formulated and regularity of
their variatons along the leading-edge region is found—Secondly, the variations of the film-
cooling effectiveness along the external surfaceof the leading edge are investigated according
to various blow ing ratiosw hen the filmjets ejected from the film holeson the blade T hirdly,
as the film jets mpose some disturbanceson themain strean, heat transfer is enhanced, as
a result a set of enpirical expressionsfor the external-local heat transfer coefficients are for-
mulated

RESEARCH ON FILM -COOL INGOF TURBINE BLADE
Ge Shaoyan, L iuDengyun, Xu Jingzhong, YaoYongging, Deng Suqing, Jia Jianguo
(Institute of Engineering Them ophysics)

ABSTRACT The effects of discrete film-cooling holes, wall curvature and the
pressure gradient on the turbine blade film ocooling are systematically studied by means of
heat-m ass analogy, numerical methods and flow visualization techniques T he flow and heat
transfer performances of the cooling film over the flat plate, curved wall and blade surfaces
are investigated It isproven that the characteristicsof discrete-hole film cooling are quite dif-
ferent from those of continuous-slot film cooling in the vicinity of the injection holes because
the coolant jets from holes tend to separate from the cooled surfaces

A n optimal blow ing ratio is expected for ideal distribution of film cooling effectiveness
W all curvature exerted an additional force on the cooling film. W hen momentum blow ing ra-
tio | (= AU%/PU%) > 1, thisforce tends to seperate the film from the convex surface and
to keep it close up to the concave surface, butwhen I< 1, it actscontrary. For a given film
cooling schane, the effectiveness of turbine blade depondson the blow ing ratio, wall curva-
ture and the pressure gradient Some of the correlation formulas, exprimental data and com-
putational results are presented to evaluate the film cooling effectivenesses and heat transfer
coefficients at the leading edge, mid-chord and tailing edge of the turbine blade



