o=
O Ori

ri

MO

inal Paper

CiEh &

=2
—=

£ SRHM SHoI=

DOIL http://dx.doi.org/10.5293/kfma.2017.20.3.042
ISSN (Print): 2287-9706

OH
1
0X

SOl ojx|

rir

g

00

D}Al_g* . 7'1}%““1‘ . OI-?—I__IM*** . ilei*** . 7I%EH****

oo

Effect of Blade Sweep on Aerodynamic Performance
of A Multi-Stage Transonic Axial Fan
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ABSTRACT

In this research, an investigation on aerodynamic performance of a multi-stage transonic wide chord fan with various stacking

lines has been conducted. To analyze fluid flow in the transonic wide chord fan, three-dimensional Reynolds-averaged

Navier-Stokes equations with SST Reattachment Modification turbulence model were used as governing equations. A passage

of the transonic wide chord fan was used to construct computational domain and the optimal grid system was selected through

a grid-dependency test. The stacking line of first rotor was set to forward and backward with reference to the rotation direction,

and the aerodynamic performances of these models were compared with those of the reference model at design and off-design

speeds.
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Fig. 2 Computational domain

Table 1 Design specifications for the transonic axial fan

Flow coefficient (¢) 0.301
Head coefficient () 0.989
Number of 1st Rotor and Stator 18/40
Number of 2nd Rotor and Stator 36/56
Relative Mach number at rotor tip 1.65
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Fig. 3 Schematic of blade sweep

Fig. 5 Aerodynamic performance curves at 100% RPM
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Fig. 8 Aerodynamic performance curves and operating line (60% RPM)

Table 3 Normalized stall margin (60% RPM)

Reference Model 1 Model 2

1.483 1.823 1.184
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