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ABSTRACT

A sirocco fan with forward-curved blades is mainly used when a high air volume is needed in a confined space. Generally,

the efficiency of the sirocco fan is lower than that of the fan having the same size. To increase the efficiency of the sirocco

fan, a guide vane was installed in the outlet part of the fan, thereby improving the passage of the airflow. The influence of

the air flow by the guide vane was analyzed using computational fluid dynamics. The guide vane reduced the size of the

recirculation zone, reduced the power up to 3.37%, and increased the static pressure efficiency. The static pressure efficiency

reached the maximum as the chord length increased. The study also demonstrated the highest static pressure efficiency when

the guide vane angle was 16~17 degree.
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Fig. 1 Sirocco fan geometry

Table 1 Geometric parameters for sirocco fan

Inner diameter, D, (mm) 314.90
Outer diameter, 2, (mm) 357.44
Number of blades, Z 54
Start angle of scroll, a,(deg) 7.70
Cut-off angle, a (deg) 20.04
Cut-off radius, r (mm) 24.15
Diffuser Length, x,(mm) 169.39
Throat Length, y,(mm) 305.62
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Fig. 2 Sirocco fan with guide vane
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Table 3 Guide vane distance for models

Table 2 Guide vane parameters and variables Model name distGal:j: \Zﬁm) Z—f

Guide vane distance, d(mm) 44, 46, 48 DP0 No guide vane -
Guide vane angle, a(deg) 12 - 19 DP1 44 0.0562
Thickness, t(mm) 5 DP2 46 0.0628
Chord length, c(mm) 80, 100, 120, 140, 160 DP3 48 0.0693
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Fig. 5 Model naming and examples
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Fig. 6 Mesh at the MRF zone

Table 4 Boundary conditions from the experiment of DPO

Inlet condition(Pa) 0
Outlet condition(Pa) 95
Rotating wall/domain(rpm) 650

Velocity ;\\::Q\ y v ST
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Fig. 7 Velocity (a) contour(u) and (b) vector for DPO

Table 5 CFD results for DPO

Mass flow, Q(kg/s) 8.00

Power, P(W) 2,400

Static pressure efficiency, 7, (%) 31.67
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Fig. 8 Velocity vectors at five points

Table 6 Velocity components and flow angle

u(m/s) v(m/s) Angle(deg)
Point 1 6.96 1.85 14.90
Point 2 7.97 1.97 13.88
Point 3 8.80 2.03 12.99
Point 4 9.35 2.02 12.22
Point 5 9.68 1.96 11.47
Average - - 13.09

Table 7 CFD results for changing distance

‘Z— Qkg's) P(W)

DP1 0813 0.0562 8.16 2477

DP2 0813 0.0628 8.13 2469

DP3 0813 0.0693 8.15 2475
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40
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Fig. 9 Velocity (a) contour(u) and (b) vector for DP1_0813
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Fig. 11 Velocity(u) contour for (a) DP1_0813 and (b) DP2_1613
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Fig. 13 Velocity(u) contour for (a) DP1_1618 and (b) DP1_1617

Table 8 CFD results

Power Efficiency
Model RPM (rpm)
® W) %)
DPO 650 2,400 31.67
DP1_1617 636 2,319 32.77
CFD
DP2 1616 638 2,335 32.55
DP3 1617 636 2,321 32.75
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