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EFFECTS OF FILM COOLING ON SURFACE PRESSURE

DISTRIBUTION ON TURBINE BLADES
Luo Mingjun, Deng Huayu, Liu Bo (Gas Turbine Establishment)

ABSTRACT Effects of film cooling on the surface pressure distribution on com-
posite aircooled blades has been investigated experimentlly at medium temperatures and
pressures. The effects of the ratio of cooling mass flow to gas mass flow K¢, theratio of gas
temperature to coolant temperature K, and the location of film cooling holes on the surface
pressure distribution are discussed. It is found from the experimental results that the K¢ and
the location of the film cooling holes have considerable effects on the surface pressure distri—
bution.

HEAT TRANSFER IN A WEDGED PIN-FINNED PASSAGE

WITH PRESET PERFORATED PLATE
Gu Weizao, Zhang Yuming, Liu Changchun (Institute of Engineering Thermop hy sics)

ABSTRACT An experimental research on enhanced cooling of gas turbine
blades are presented, based on scaled up model heat transfer tests. T he air from the radial in—
let channel passes through the perforated plate and is forced into the pin{inned wedged pas—
sage with a dip angle of 332 “and initial width 18. 6mm. At a distance 9mm from the plate is
located a guide pillar row with the oval cross section and then 8 pin-fin-rows5 test runs have
been conducted with varying air flow rates and 5 sets of experimental data for 6 measuring
sections have been obtained. When Nuii and Rei are based‘on'the hydraulic diameter Dni at
the measuring sections, the correlation of Nuij-Rei ¢an be expressed by the formula Nuj= Cj
Rei. The exponent nis 0.59 or 0.50 and coefficient-Cj equals 0,36 to 1.31 for the various
measuring points. Due to different-values-of Dnithe signifficant difference between Nuj val-
ues for the different sections-does-not mean the-actual difference of the heat transfer coeffi-
cients. When the Nuij and Reinumber are based-on the pin diameter d, the average heat trans—
fer coefficient in the test passage \can be expressed as Nud= 0.53 Rel” and the flow friction

factor Tcan be correlated as T 54. 6 Rea " '*~Both Nus and Tare higher than those in the
passages without perforated\plate-

FLOW PATTERNS AND HEAT TRANSFER

OF IMPINGEMENT FLOW

Oiu Xuguang and Kang Ying  (Beij ing University of Aeronautics and Astronautics)

ABSTRACT The various flow patterns and corresponding various characteristics
of local heat transfer of impingement flow are considered for the short distance between noz—
zle exit and target surface. In the case of the two-dimensional slot jet, the flow patterns and
characteristics of local heat transfer are remarkably influenced by these factors such as the
degree of turbulance development in jet, the reaction of target surface on the jets and the
compressibility of jet at high velocity. The types of multi-peak distribution of local heat
transfer on the target surface depend on variation of these factors. For the row of circular
jets, besides the above-mentioed factors, the effect of the three-limensional flow of jets at
short distance between nozle exits and target surface, leads to makes the local heat transfer
from both sides of the stagnant line drop sharper than that of the two-dimensional slot jet.



