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ABSTRACT

Three-dimensional flow analysis is implemented to investigate the flow through transonic axial-flow
compressor rotor(NASA R67), and to evaluate the performances of £—e& and Baldwin-Lomax turbulence
models. A finite volume method is used for spatial discretization. And, the equations are solved implicitly in
time with the use of approximate factorization. Upwind difference scheme is used for inviscid terms, but
viscous terms are centrally differenced. The flux~difference-splitting of Roe is used to obtain fluxes at the
cell faces. Numerical analysis is performed near peak efficiency and near stall. And, the results are compared
with the experimental data for NASA R67 rotor. Blade-to-Blade Mach number distributions are compared to
confirm the accuracy of the code. From the results, we conclude that %k—e model is better for the

calculation of flow rate and efficiency than Baldwin-Lomax model. But, the predictions for Mach number and
shock structure are almost same.
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Table 1 Basic Specifications of NASA Rotor 67

NASA Rotor 67
Number of Rotor 2 Inlet Tip Relative 138
Blades Mach Number )
Rotational 16043 | Rotor Aspect Ratio | 1.5
Speed(rom)
Mass Near .Peak 3454 Rotor | Hub 311
Flow | DS | 5905 | Solidity | 1 | 129
Near Stall| 3231 | Tip Diam-| Inlet 514
Pressure Ratio 163 | eterlem) | Exit 485
Rotor Tip 429 | Hub/Tip | Inlet | 037
Speed(m/s) .
Tip Clearance at Radius
Design Speed(cm) 0.061 Ratio Exit 0.478
dp _ Vo
dr = (12)
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Fig. 1 Grids for NASA rotor 67
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Table 2 Calculated mass flow rates and efficiencies

Calculated mass
Turbulence | flow rate(kg/s) 7
model (difference from
measurement”)
k—e¢ 34.38 ( -0.46%) 0927
Near Peak
- B-L BB (-171%) | 08%
k—e 32.13 ( -0.52%) 0910
Near Stall
- B-L 3180 (-1.48%) | 08%
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Fig. 2 Relative Mach number contours near peak efficiency
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Fig. 3 Relative Mach number contours near stall
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Fig. 5 Pressure contours close to the blade pressure side
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Fig. 6 Pressure contours close to the blade suction side

-184 -



(a) Near peak efficiency

(b) Near stall

Fig. 7 Particle traces close to the blade suction side
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