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Analysis of flow loss induced by inlet total
pressure distortion in a-small fan

SUN Peng, FENG Guotai

(School-ef Energy-Science-andEngineering,
H arbin Institute-of T echnology, Harbin 150001, China)

Abstraet:” Numerical simulation of the unsteady flow field in a small fan using time accu-
rate three dimensional Navier Stokes solver-was-carried out. The numerical simulation fo-
cused on a small\fan with inlet square wave total pressure distortion. T he pattern and causa
tion of flow loss caused|by the pressure distortion in rotor and stator were analyzed. It is
found that the influence of distortion is different at different radial positions. In the hub are-
a, transportatiorr loss and mixing-loss are the main loss patterns. Distortion not only compli-
cates them but also strengthens them. Especially in stator, inlet total pressure distortion in-
duces large scale vortex, which causes backflow and increases the loss. Finally, the details

of flow loss both distorted and nomr distorted flow fields are described and analyzed.

Key words: aerospace propulsion system; numerical method; fan; total pressure distor

tion; flow loss
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Fig. 2 Inlet total pressure distribution
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Fig.3 Instantaneous entropy contour distribution
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Fig. 6 Instantaneous streamline distribution in stator in distortion area
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Fig.7 Time averaged contour distribution of entropy at outlet of stator
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Fig. 8 Characteristic lines
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