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Dimension Conversion from Hot State to Cold State
of the Turbine Components
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Abstract: Tip clearance of-the turbine plays an-important role on the aeroengine perfor—
mance. Dimension \conversionfrom hot state to cold state ofthe turbine components is an im—
portant{content of tip clearance research. In this“paper, dimension conversion method using
design optimization was introduced:” Based on this method, a blade was analyzed. Compared
with simplified method} the ‘result is-teasonable and feasible. A turbine disc was also success—
fully calculated with the design optimization method. T hus, the problem of dimension conver—

sion was solved:
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Table 1 Range of variables

/mm /mm
He 88. 800 90. 250
H 94. 000 94. 500
H ¢y 98. 250 98. 750
H s 102. 500 103.000
H s 106. 650 107.250
H 110. 800 111.500
Hh 90. 230 90. 270
H 94. 430 94. 520
H s 98. 730 98. 770
H s 102. 980 103.020
H e 107. 230 107.270
Hy 111. 480 111.520

: Hea,Hes, H oy Hoes, H co, Herg

: Hn2y, Hus, Hua, Hws, H ve, Hh7, Omax
( )s

2

Table 2 Comparison of calculated dimensions and

actual dimensions of blade

7mm /mm
Hc, 90. 119 H 90. 235
Hecs 94. 302 H s 94. 507
Hcy 98. 255 H .y 98. 746
Hcs 102. 620 H s 103.000
Hs 106. 790 H s 107.250
H e, 110. 950 H v 111.500
2. 1.3
ANSYS

Onax < 132 MPa) N

2(Owa 123 M Pa)

2 1
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3

Table 3 Comparison result of simple method with

the one of design optimization

/mm /mm
H e 90. 164 90.119
H e 94.328 94.302
Hc 98.492 98.255
H s 102. 667 102. 620
H cs 106. 820 106. 790
H 110.984 110. 950
3
0. 4 mm (D)
5 (2)
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Xw= 15.000, Xns= 285.000, Y= 94.000, Yi2= 232
42.000 Xci, Xca, Xes, X s,
Xc1,Ya, Y3
X
X, : Xut, X3, X s, Y1, Yz,
X;'i.J - O'max( ),
{
}M I - = + 4 ( Onax< 1517
‘ Y,, | Ths
| A M Pa) ’
0.07
e X
Xh6 ‘X,h‘ ’
3 4
Fig. 3 The model ofa disc Table 4 Range of variables
/mm /mm
83.2
186.1 Wim™> ), 1 X 96. 00 99.00
150.2 600 Xes 248.00 251.00
W/(m2 )’ Xes 281.00 286.00
X 148.00 151.00
X 267.00 271.00
0494 7.2 - 2685.5¢%+ 10 308Y° e 159 209
L9+ . - . + Yea 45. 00 50.00
X1 97. 980 98. 020
32.7+ 5048.5X - 44719. 5X2+ X3 14. 980 15. 020
145 630X ° - 166 733.3X* Xis 284. 980 285.020
M Y 93. 980 94. 020
Y7 41. 980 42. 020
) m 1 422.8 rad/s,
29 480 N
GH4169 233
, — (PLANEI3), ’

47 1 860 ’2 5 ( O-max 1 440 Ml:’a)7
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(1)
5,
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0.73% (3)
5
Table 5 conversion of disc’s dimension
/mm /mm
[1] [m]. 10
Xa 97. 83 X 98. 007 .. ,1999.
X o 249.88 X3 14.996 [2] [M]. .
X 282.85 Xs 285.000 1999.
X 149. 87 Y 94.00 [3] (\R].
X o 268.07 Y 841.985 ) , 983076, 1998.
4 M].
Yes 20. 63 L4 (M]
4700 , 1998.
YC4 . [5] )
[D]. : 22004 .
[.6] LongC A, Owen JM.The-Effect of Inlet Conditions on

Heat Transfer in a Rotating Cavity With a Radial Outflow
of Fluid[R].ASME 86— GT - 95.



