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A Study on the Three Dimensional Turbulent Flow Analysis of Wake Flow
Behind Rotating Blande Row Between Hub and Midspan
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Abstract

The turbulent viscous wake flows behind a single airfoil, two-dimensional stationary blade row
and three-dimensional rotating blade row were calculated, and the numerical results were

compared with experimental ones. The numerical technique was based on the SIMPLE algorithm

using three turbulent closure models, standard k-& model (WFM),
model (LRN) and Reynolds stress model (RSM),

low Reynolds number k-¢
In the case of a single airfoil, WFM, LRN

and RSM presented fairly good velocity distributions in the wake compared with experimental
data. In the case of the stationary blade row, LRN and RSM presented better results than WFM
for wake velocity distribution, and especially LRN showed best results among these three
turbulent models. In the case of the rotating blade row, WFM and LRN showed fairly good
agreement with experimental data of the three-dimensional velocity component distributions in
the range from hub to mid span region. LRN was also superior to WFM in accuracy of prediction
for the wake velocity distribution as same with the cases of a airfoil and the stationary blade row.
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Fig. 1 Wake velocity distributions of a single airfoil

downstream
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Table 3 Inlet condition for CDBL

Chord length, C  [0.1273m Rec: 7.0x10°
Turbulent intensity, .| 1.4% (Inlet flow ange, 5| 40°
Inlet velocity, V, | 85m/s [Stagger angle, y| 14.4°
WEFM 116 x50
Grid No. LRN 11672
RSM 116 x72

1

Fig. 3 Static pressure distribution on the blade in the
stationary blade row
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Fig. 4 Velocity distributions of wake in the station-
ary blade row
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Table 4 Details of rotor blade element

) ¥E B e

(r/Rup=0.841) 7}z 9

Radius, r(m) 0.148/0.178:0.20710.230(0.252
Chord length, C{mm) 60 | 60 | 60 | 60 | 60

Solidity, C/t 1.550{1.290)1.110{1.000/0.909
Stagger angle, y(°) 20.70130.80(38.70(43.60|47.10
Design attack angle, ¢* (°) 119.20{14.30{10.70| 8.80 } 7.80
Design inlet flow angle, 8'(°) 139.90/45.10{49.40|52.40|54.90
Blade section NACA-65 161011210 0910|0710 {0610
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