Effect of Casing Treatment on Rotor Shield Flow
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Advanced jet engine is being developed. To decrease gas leakage passing through arotor shield is one of important

factors that improves the efficiency of engines. Labyrinth seal is such a device to decreas the leakage. Labyrinth seal

is a non-contacting type seal, and has a complicated pass to decrease the leakage. In the present study, we calculate
flow fields in labyrinth seals with the k-€ turbulence model (Lam-Bremhorst). The performance of each labyrinth
seal is estimated from the flow pattern. We numerically clarify the effect of the location and size of casing cavity.
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Fig.2 Schematic Diagram of Medium Groove (unit:mm)
Tablel Dimensions
clearance cavity
case (mm) width(mm) position
casel 6.35 40.64 centered
case2 6.35 40.64 displaced
case3 6.35 81.28 centered
cased 6.35 81.28 displaced
TVD csaeb 19.1 40.64 centered
caseb 19.1 40.64 displaced
case’ 19.1 81.28 centered
case8 19.1 81.28 displaced

Lam-Bremhorst(1981)
k-€

Rhode and Allen(1998)
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Table2 Computational Conditions
Re K Ve(m/s) 3, | A P(Pa)
, . p (kg/ym™)
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Fig.3 Velocity Vecotrs (casel)

(b) Between the Second and Third Tooth
Fig.4 Velocity Vecotrs (case?)

(b) Between the Second and Third Tooth
Fig.5 Velocity Vecotrs (case3)

(b) Between the Second and Third Tooth
Fig.6 Velocity Vecotrs (cased)
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(a) Cavity

(a) Cavity (b) Between the Second and Third Tooth

Fig.8 Velocity Vecotrs (case6)
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(a) Cavity (b) Between the Second and Third Tooth

Fig.9 Velocity Vecotrs (case?)

(a) Cavity (b) Between the Second and Third Tooth

Fig.10 Velocity Vecotrs (case8) Copyright © 2000 by JSCFD
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Fig.11 Pressure Distribution (Clearance of 6.35mm) Fig.12 Pressure Distribution (Clearance of 19.1mm)

Fig.13 K Distribution (casel)

Fig.14 K Distribution (case2)

Fig.15 K Distribution (case3)
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Fig.16 K Distribution (cased)

Fig.17 K Distribution (case5)

Fig.18 K Distribution (case6)

Fig.19 K Distribution (case7)

Fig.20 K Distribution (case8)
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