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Effects of Wake-Blade Interaction upon Aerodynamic Performance of a Turbine Linear Cascade
Part 1. Time-Averaged Aerodynamic Performance

Abstract

iftleg  AE—", FH E9
FUNAZAKI Ken-ichi TETSUKA Nobuaki
HE Mt

TANUMA Tadashi

Detailed investigations are conducted on aerodynamic loss of a linear turbine cascade which is sub-
jected to periodic wakes shed from moving bars of the wake generator. Parameters related to the
wake, such as wake passing frequency (wake Strouhal number) or wake turbulence characteristics, are
varied to see how these wakerelated parameters affect the local loss distribution or mass-averaged
loss coefficient of the turbine cascade. Effects of free-stream turbulence intensity are also examined. In
the 1 st report of the present study a focus is placed on the measurements by use of a pneumatic five-
hole yawmeter, which provides time-averaged stagnation pressure distributions and spanwise exit flow
angle distributions downstream of the moving bars as well as of the turbine cascade. Experimental evi-
dences obtained in this atudy reveal that the wake passage greatly affects not only the profile loss but
secondary loss of the linear cascade. Noticeable change in the exit flow angle is also identified.
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Effects of Wake-Blade Interaction upon Aerodynamic Performance of a Turbine Linear Cascade
Part 2. Wake-Decay Characteristics

fiples A —, FE BW
FUNAZAKI Ken-ichi TETSUKA Nobuaki
EERTEINL S v

TANUMA Tadashi

Abstract

This paper demonstrates the detailed measurements of the time-varying flow field downstream of the
turbine cascade and the moving bars. Through the measurements using a quasi-X probe, pitchwise dis-
tributions of the ensemble-averaged velocity at the midspan are acquired. These temporal velocity
data are transformed into velocity vectors by use of Taylor's frozen model, which also enables the cal-
culation of the vorticity associated with the incoming wakes. The resultant velocity vectors and the
vorticity distributions provide clear images of the deformation of the incident bar wakes that are
bowed and directed to the suction side of the blade wake. Comparisons between the measurements
and correlations of the bar wake decay show that the wake decay process through the cascade is

more gradual than that in the uniform flow field.
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Measurement of Droplet Size and Velocity on Spray Combustion for a Gas-Turbine

Abstract
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OHKUBO Yoichiro

Droplet size and velocity of fuel spray in a gas-turbine combustor have been measured by Aerometrics

PDPA/RSA in order to clear spatial variations of droplets on spray combustion. Distribution of Sauter

mean diameter, velocity and volume flux in some cross sections of a combustion chamber were exam-

ined in this paper. Those were also compared by changing atomizing air flow in order to estimate the

effect of initial Sauter mean diameter. The following results have been obtained.

1) Correlation between droplet size and velocity in the main flow of the injected spray is opposed to

that far from the main flow. 2) Sauter mean diameters in combustion field are larger than those with-

out combustion due to preferential vaporization of small droplets. 3) Some droplets exist in the post-

flame region and at the exit of the combustion chamber. 4) Sauter mean diameters decrease and the

evaporation rates of the spray increase intensely with increasing of atomizing air flow rate.
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