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A Study of High-Loaded Fan-Drive Axial-Flow Turbine
(V) An Inlet Distortion Test

Atsumasa YAMAMOTO, Hiroyuki NOUSE
Mitsuhiro MINODA, Hiroshi USUI
Shigeo INOUE and Hideaki NISHIMURA

ABSTRACT

An inlet distortion (ID) test was conducted to determine the effects of inlet pres-
sure and/or inlet flow velocity distortions on overall performance of a highly-loaded
axial-flow turbine. Two types of steel wire screens were used to produce two different
axisymmetrical inlet distortion -patterns.

It was found that, especially during part-loaded operations, the distortions caused
turbine efficiency drops of a few percentages.

A detailed survey of the turbine internal flows including both the radial and circum-
ferencial traverse measurements was also made.
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STATOR NO.1
(IGV)
RADIUS BLADE INLET BLADE OPENING THICKNESS S/C CHORD S/E TET/S TCL
(1 v#) ANGLE(®) /PITCH(S) RATIO (C)(1f vF) 1 vF)
9.992 0.00 0.751 0.10 0.83 1.58 0.42 - 0.01 0.00
11.498 0.00 0.815 0.10 0.97 1.58 0.48 0.01 0.00
12,972 0.00 0.846 0.10 1.10 1.58 0.55 0.01 0.00
STATOR NO.2
RADIUS BLADE INLET BLADE OPENING THICKNESS S/C CHORD S/E TET/S TCL
(A %) ANGLE(") /PITCH(S) RATIO ) (1 v5) (1 v+)
10.079 40,01 0.518 0.09 0.52 1.28 0.18 0.04 0.00
11.775 31.41 0.484 0.10 0.58 1.33 0.20 0.04 0.00
13.319 24,04 0,447 0.10 0.57 1.54 0.15 0.03 0.00
ROTOR NO.1
RADIUS BLADE INLET BLADE OPENING THICKNESS S/C CHORD S/E TET/S TCL
(£ %) ANGLE(®) /PITCH (S) RATIO (CY(A v7) (1)
10.079 37.96 0.491 0.12 0.54 0.97 0.13 0.05 0.02
11.883 33.24 0,510 0.09 0.62 1,00 0.23 0.04 - 0.02
13.673 26.43 0.511 0.07 0.69 1.08 0.33 0.04 0.02
STATOR NO.3
(0GV)
RADIUS BLADE INLET BLADE OPENING THICKNESS S/C CHORD S/E TET/S TCL
(£ v#) ANGLE(®) /PITCH (S) RATIO ©C) (A v¥) (1 vF)
10.016 -36.70 0,735 0.10 0.50 2.52 0.25 0.02 0.00
12,008 -26.47 0.798 0.10 0.60 2.52 0.32 0.01 0.00
13.937 -15.07 0.846 0.10 0.69 2.52 0,31 0.01 0.00

E=Radius of Suction Surface Curvature near Trailing Edge, TET=Trailing Edge Thickness,

TCL=Tip Clearance
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