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Turbulence Exit Loss Exit Loss Tip Clearance
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Tuin with TCL without TCL Difference
0.5% 0.0733 0.0577 0.0156
1.3 % 0.0712 0.0555 0.0157
4.1 % 0.0716 0.0564 0.0152
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Tuin % CPt CPtu CPti- CPty CPte
0.5% 0.0156 +0.0001 +0.6%
1.3 % 0.0157 0.0155 +0.0002 +1.3%
41 % 0.0152 -0.0003 -1.9%
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Turbulence Mass-Averagedlangential Flow Angle
Intensity a deg
Tuin with TCL without TCL Difference

0.5% 66.041 67.018 -0.977

1.3 % 66.225 66.939 -0.714

41% 66.235 66.880 -0.645
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0.5 % -0.977 deg 151 %
1.3 % -0.714 deg 11 % -0.456 deg
4.1 % -0.645 deg 100 %
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Turbulence Mass—Averagc—.E Radial Flow Angle
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0.5% -0.465 -0.695 +0.230
1.3% -1.136 -0.568 -0.568
4.1% -0.897 -0.468 +0.429
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Design T : A Design
67.0 — ry
o O — —u
9 66.5 —— e
Is 66.0 /2/ Y el
o P// n/} —0
2655 1
g % 0
2 65.0 |
9
L
;‘:g 645 —— Tuin= 05% —— Reout= 44X 104 I
S 64.0 —0— Tuj,=0.5% with TCL | —0— Reout= 4.4x10* with TCL |
o —— Tu;p=1.3% —8— Reout= 8.8x10*
8 63.5 —o— Tu;, = 1.3% with TCL | —0— Reo= 8.8x10% with TCL [
63.0 —— Tu;,=3.6% | —— Reou=13.3x10* |
' —&— Tu;, = 3.6% with TCL —— Reyu:=13.3x 10* with TCL
625 | ! ] ] [ ] ] | \
O 5 10 15 20 25 3040 1 2 3 4 5
Reynolds Number Rey i nz Turbulence Intensity Tu;, %
(a) LA 2 IVZEDOEL (b) FERELNEDOEAL
(555 HFHEHNOOELFMBNA~DOT T I VT T ADEE
#5.18 FBHREHOOBAFABRNA~OF T I VT 7 ADE
Tangential Flow Angle a deg
Reynolds Turbulence Intensity Tuj,
Numb
umber 0.5 % 12 % 36 %
Reoutnz Without With Without With Without With
TCL TCL TCL TCL TCL TCL
4.4x10* 66.394 65.104 66.385 65.228 | 66.507 65.334
8.8x 10* 66.735 65.661 66.815 65.863 | 66.834 65.858
13.3x 10* 67.019 66.041 66.939 66.226 66.880 | 66.235
18.0x 10* 67.161 66.288 67.048 —— 66.984 | -
22.2 x 10* 67.274 | 66.628 | - | | | e
26.6 x 10* 67.310 | 66.841 | - | | e | e
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x10*

Reynolds Number Rey nz
(@) LA I NVAEOEE

Turbulence Intensity Tu;, %
(b) FMINEDORE

0.2 | |

00 Design Design
- —— Tu;=0.5% —— Reoy = 4.4x10°
Q. 02 H—® Tup=13% - —8— Reo:= 8.8x10*
© —A— TUn=4.1% Effect ||| 4 Re..=13.3x10¢ | | Effect
2 04 ] ; - of TCL : : T of TCL
9 B ISP NG IR [N N NN ISP b SN, NP SUPNI, SN B E——
. Ainley & Mathieson /f Ainley & Mathieson
5 -0.6 Ha
P ERVIVAN s
o / //
8 -—
S -1.0 A / —

v
-1.2 / /’ ——=
L
0 5 10 15 20 25 300 1 2 3 4 5

K556 FoTrIVTIToRAOREILSEFARNAAOENE
K519 FoFIVTIUoRAOFRIILDATRRNAOEE
Effect of Tip Clearance
Reynolds Decrease in Tangential Flow Angle
Number Predi
Turbulence Intensity Tuj, r_e icted
Re Ainley &
outNZ Mathieson
0.5 % 1.2 % 3.6 % (1951)
4.4x10* -1.290 deg -1.162 deg -1.173 deg
8.8x10* -1.074 deg -0.952 deg -0.976 deg
13.3x10* -0.977 deg -0.714 deg -0.645 deg
y -0.456 deg
18.0x 10 -0873deg | @ -—— | @
22.2x10* -0646deg | = - | @
26.6 x 10* -0469deg | @ - | @
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