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Flow Characteristics of Front and Aft Rim Seal for
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Abstract: Three—dimensional steady simulation of 1.5-stage turbine stage with front and aft cavity has
been carried out for the purpose of the seal characteristics of the rim seal and the interaction between the purge
flow and the main flow. The flow field distribution at the outlets of the front and aft seal cavities under different
sealed flow rates was studied, and the sealing efficiency of the front and aft cavities are compared and analyzed
using the additional variable method. The results show that the position of mainstream gas injection in the front
seal cavity is mainly affected by the wake of the upstream vane, and the position of mainstream gas injection in
the aft seal cavity is mainly affected by the potential field of the downstream vane. The purge flow affects the main-
stream area below the 20% span of blades and increases the secondary flow intensity of the hub. At the same
purge flow rate, the sealing efficiency of the front seal cavity is lower than that of the aft cavity and has a greater
fluctuation in sealing efficiency.
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Table 1 Characteristic profile geometry and aerodynamic

data
Parameter S1 R1 S2
Blades number 36 54 36
Blade height/mm 70 70 70
Chord length/mm 80.88 59.72 85.50
Axial chord/mm 49.71 46.83 72.04
Pitch/mm 63.70 42.47 63.70
Inlet angle/(*) 0.0 52.4 -35.4
Outlet angle/(*) 72.0 -66.6 66.0
Aspect ratio 0.87 1.17 0.82
Solidity 1.27 1.41 1.34
Re 7.1x10° 3.8x10° 5.1x10°
Interface
L -
Main flow : ; Main flow
Lk"t Vane %/Blaé% Vane &
Pure ﬂoquPure flo
— [

Fig.1 Meridian channel of a 1.5-stage turbine with front

and aft seal cavities

BUAREAUR H Ansys CFX 18.0 B, 2R fift = 4k
R R N-S J7 B SST i it A 2 . %5 ] B
HICR T B U =X, ) 18] 8 BICR ) — Bir Je 22 BRE
A, T AR SR L i S T U A T R A A
Y 11 W A% 47 B Numeca—Autogrid 5 42 i , 4 IT BE 1]
Qb HEAT IS B AL B AN 2 B OR o SR T U8/ A (E
THS T AR B R 22, B R S i R U a2
ST b R T B ey A 1] Y 5E 4 DR TR A A
L UNES BT Ty W N 1 I e I W e el T
K& ECA 17, A6 i TRORVAIL I A 43 0 4% o BETE A — 2
WO A% FEBY R Tem, PRGIE S — J2 A% 2 19 y+{H X 7E 1
Ze A, W6 AR i AR R B SR o B AR b Y P 2 gk
25 TR S A BRI, B R R 25 T B 3 B 2 AR

200864-2



a3k S

1.5 i 5B T 6 2 9 B0 S R PR 5T

2022 4F

AT IR K A AR AR ) 58 iS4 WA T 56
PRI IE J5 0 115 RS B82Sy 390 7, Horp T
AL R 116 7, 5%+ AR EL 29 13207, 55 9
IR L S 11207, B R A B 2 59T .

Fig.2 Computation mesh of 1.5-stage turbine with front

and aft seal cavities
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Table 2 Computation boundary conditions

Boundary condition Value
Inlet total pressure/kPa 140
Inlet total temperature/K 328.15
Rotational speed/(r/min) 2700
Inlet total temperature of rim seal flow/K 323.15
IR 0,0.5,09,1.3,1.7
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Fig.3 Mach number and absolute flow angle at rotor exit
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Fig. 5 Contour of radial velocity at seal cavity exit
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