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Large Eddy Simulation on the Downstream Distribution of
Turbulent Kinetic Energy according to the Operating Loads
of Three-dimensional Small-size Axial Fan
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Abstract: Large eddy simulation (LES) was introduced to analyze the characteristics of downstream
turbulent kinetic energy distribution according to the operating load of the three-dimensional small-size
axial fan (SSAF). LES was performed by incompressible and unsteady-state conditions. The turbulent
kinetic energy of SSAF develops relatively large at all operating points as the downstream distance from
the blade is closer, and dissipates faster toward the downstream and toward the higher load. The
iso-surface pattern of the turbulent kinetic energy is gradually contracted and rounded because the flow
cannot extend to the downstream axial direction as the operating load increases from the operating point
A to the D, but appears flat and radially spreading after the operating point E.

Key Words : Aerodynamic performance, Courant number, Dynamic subgrid-scale, Large eddy simulation
(LES), Small-size axial fan (SSAF)
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p,  AYE [Pa]

Q : H(flowrate) [m®/min]

T : ELQZ(torque) [N+ m]

V,  EUF HAEEAHE [m/s]
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Fig. 5 Downstream axial mean velocity component profiles according to the operating points
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Fig. 6 Downstream turbulent kinetic energy profiles according to the operating points
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