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Effects of Starting Angles of a Rearguider on
the Performance of a Cross-Flow Fan
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Abstract

A cross-flow fan relatively makes high dynamic pressure at low speed because a working fluid passes
through an impeller blade twice and blades have a forward curved shape. Therefore, the performance of a
cross-flow fan is influenced 25% by the impeller, 60% by the rearguider and the stabilizer, 15% by the heat
exchanger. At the low flow rate, there exists a rapid pressure head reduction, a noise increase and an unsteady
flow against a stabilizer and a rearguider. Moreover, it is difficult to analyze the reciprocal relations of the
cross-flow fan because each parameter is independent. Numerical analyses are conducted with different
starting angles of the rearguider. Two-dimensional, unsteady governing equations are solved, using FVM,
PISO algorithm, sliding grid system and x — & standard turbulence model.
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Fig. 1 Schematic diagram of a cross-flow fan.
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Fig. 2 Design parameters of a cross-flow fan
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Table 1 General parameters and operating conditions.

Impeller Diameter (D,) 95 mm
Diameter Ratio (Di/D,) 0.76
Blade Angel(53;) 90°
Blade Angels(53,) 24.5° 32.5°
Number of Blades 35
Rotating Speed 16.67 sec™
Re (chord length) 4490
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Fig. 3 Grid systems of the modelled cross-flow fan.
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Fig. 4 Meridional velocity around the impeller with
different starting angles of the rearguider at

B, =32.5° (Radial type).
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Fig. 6 Meridional velocity around the impeller with
different starting angles of the rearguider at

f, = 32.5° (Archimedes type).
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Fig. 7 Meridional velocity around the impeller with
different starting angles of the rearguider at

B, =40.5° (Archimedes type).
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