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Study on Flow Fields in Variable Area Nozzles for Radial Turbines
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The flow fields behind the variable area nozzle for radial turbines were measured with the 3-hole yaw probe and
calculated with CFD. Two nozzle throat-areas were investigated, the smallest and the largest openings for the variable nozzle.
Test results agreed with the calculated results qualitatively. The leakage flow through the tip clearance of the nozzle vane
significantly affected the flow field downstream of the nozzle vane with the smallest opening. However, the effect of leakage
flow on the flow field downstream of the nozzle vane was very weak with the largest opening, so significantly different flow

fields were observed.
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Table 2 Test conditions and CFD results
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Fig. 3 Computational grid

(a) YyNEHT

(a) Yy NEHH

18

2 INEGARIEI Y FARVEOLDOTH L, T2, B
HHEDAIL S v FAXVOfixRL, A7 00— )VAOEE
THEXRITLEN TS,

FE/NOGE (B4 R), iiud/ AV LTAaD
AV TV A% b5 TRAL, / ZVEHEEIE AR
IVEL D, 7 ZAVEIE RO T —/N—F v TECHE
AT WA SN D5, BE/NORE, ZOiEEs
B, o7, J AVERIZh72) 2 XOVEHERIO§HE

(b) REFHFE (¢) VU7 ILREBBT MR

1.05
1.00

0.95

A4

0.90

BT

0.85

)
1.0

0.80 L L L L
0.0 02 0.4 0.6 0.8

J AN S QWi a— FE

B4R FHEMAR ()
Fig. 4 Calculated result ( Smallest opening )

(b) REFE (¢) ZUTSLRE@BT 3G

1.0 1.05
0.8
0.6
0.4
0 100 ///
H
<
50% A
N / g
ﬁé0.90— Zbﬁ //—“¥§
” H
085 Ft\\
%
0.80 | Il Il I}
00 02 04 06 08 10
7 ANVt b Ok, 32— MR
FSsE FEMER (FER)

Fig. 5 Calculated result ( Largest opening )

Fll BB Vol.47 No.1 (2007-3 )



(b) BB NI

%6 BT & 2 WAL R

Fig. 6 Results of oil flow visualization
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Fig. 10 Computed flow angle and radial velocity at different positions ( Smallest opening )
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