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Shear Stress Transport X &S AF&3}SIth HAHAE 913 AAMSFZ = s8], e F3F ¢ ey
Wl Ao AAHZS A }oﬂ‘jr AAAGH o R desto|HFH MEY WHS A&t "47110391
oA 2571 AAAS FEoEATh HAAEATIN TtEH A ie 2d A RANS A S A jtsto]

FAHAAAE FAstdon], AFHFUYRDZE WIAL WIA2 2 WTA3 B2& Abgagch 5
AHaAG o) Aol ALY s AEAT M, Aol A FL Lol o
of ZlEg el PG a2 B Ba el ¥R AAS FHs.

Abstract: An optimization procedure for the design of a ventilation axial-flow fan is presented in this paper.
Flow analyses of the preliminary fan are performed by solving three-dimensional Reynolds-averaged
Navier-Stokes equations via a finite-volume solver with the shear-stress transport turbulence model as a
turbulence closure. Three variables, the hub-to-tip ratio and the stagger angles at the mid and tip spans, are
selected for the optimization. The Latin-hypercube sampling method as a design-of-experiments technique is
used to generate twenty-five design points within the design space. and the weighted average surrogate
models, WTA1, WTA2, and WTA3, are applied for find optimal designs. The results show that the efficiency
is considerably enhanced.
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Table 1 Design requirements and specifications of the
ventilation axial-flow fan

Design volume flow rate, CMM 60
Rotational speed, rpm 1170
Pressure rise, mmAq 10
Tip diameter, mm 510
Hub-tip ratio 0.294
Tip clearance, mm 2
Number of blades, EA 10
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Table 3 Results of the design optimizations

Designs Design variables Prediction Calculation Error rate Increment,
Rir Lhia, (deg.) | B, (deg) n, (%) n, (%) % 1, (%)
Reference 0.294 67.9 74.7 - 74.21 - -
WTAI1 0.235 65.3 74.1 76.14 7591 0.30 1.70
WTA2 0.235 65.2 74.4 76.11 75.95 0.21 1.74
WTA3 0.235 65.3 73.9 76.13 75.92 0.28 1.71
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