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Performance and Flow Characteristics of a Forward Swept Propeller Fan
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Abstract

Performance and flow characteristics of a small forward swept propeller fan for home refrigerators are
studied experimentally. An unusual discontinuity is observed in the performance curve of the fan. Mean flow
fields measured with a 5-hole Pitot probe reveal that the flow is axial at the high flow rate and radial at the
low flow rate. The flow structure changes abruptly across the discontinuity. Unsteady flow measurements
with a set of hot-wire probes indicate that near the discontinuity a single-cell stall rotates at 40% speed of the
fan speed, while away from the discontinuity the flow shows periodic variation corresponding to the blade
passage frequency. Phase-lock averaged flow fields measured with a triple-sensor hot-wire probe show that
there appears radially inward flow over the pressure side of the blade and the outward passage flow over the

tip.
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Fig.1 Drawing of the forward swept propeller fan

Table1 Specification of the propeller fan

Specification Tip Mean | Hub

Radius (mm) 55.0 33.7 12.5

R/Rtip 1.0 0.61 0.23

Chord (mm) 76.9 454 15.9

Pitch (mm) 86.4 52.9 19.6

Stagger angle (deg.) 729 63.8 58.7

Inlet blade angle (deg.) 80.1 76.2 63.3

Qutlet blade angle (deg.) 56.4 67.3 57.0
Blade height (mm) 28.5
Hub height (imm) 15.0
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Fig. 2 Coordinate system and flow field measurement
locations
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Fig. 3 Performance of the propeller fan in the open
space
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Fig. 12  Phase-lock averaged (a) axial velocity
component, (b) the secondary flow vectors
of the relative flow to the propeller blade
and (c) the axial vorticity at the downstream

plane z =25 mm for the operating point 6
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