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Statistical design for turbine blades tip clearance loss analysis
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Abstract: Numerical algorithm was applied to analysis the turbine blades tip clearance loss combined with computer aided tol-
erancing (CAT) algorithm. The system analysis method was presented to determin the dimension and tolerance of turbine tip clear-
ance. Manufacture cost and efficiency loss minimization as optimal objective function in dimensions and tolerances analysis and com-

putation of the turbine tip clearance and assembly parts application with Monte Carlo random simulated algorithm and gene algorithm .
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Fig.1 Flow loss mechanisms in turbine
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Fig.2 Turbine blade tip clearance loss correlations

BT IR 0 TYERE L8R, M A AR T R %

s 3 i 4 R A BT, i AR TE BN
Al, = e x (To = Toy) x h (5)

AP e RRBHHHRBKFRE L AMARE, T,
AR PERE, T, AE R

TE & L T HE i 2 o 38 %6 4R 18] BIE % AR 4K EE R
B ESHHMS B EBE, i RN B
A W AR AR A T AERS, rE4R[E BE LA 3.

RFANELEN TR T, REX FERBENEC
HABNITEHRT, RRHLE LR A FHERK, It
B 8 4 % T AIHL I A9 (6] BR R /D o AL I S B M o B
ANFHETF S T TR A%, VLR IT K,
Je] R R W A A, TR A ) TAE RO FRAK . ZEIRRALE
UERHEAGEL T, BH BT RBOEDTEMR

Clearance Casing

- Rotor

Radial displacement

Cold! Idle | Full power Climb | Cruise '

Fig.3 Turbine tip clearances set by mission
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Fig.5 Dimension chain frame
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Fig.6 Tip clearance tolerance allocation
using genetic algorithm.
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