954 An|Fe=Fd A 14 ¥ A 11 3(2002)/pp. 954-963

AEAE N2zaW] 4% L 554 BF AJH AF

An Experimental Study on Performance and Flow Characteristics of
Automotive Sirocco Fan
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ABSTRACT: For the optimal design of an automotive blower system, effects of the scroll
cut-off starting angle, the clearance between blade tip and bellmouth, and the scroll expansion
angle on the performance of sirocco fan are investigated experimentally. Best performance is
achieved at fan exposure ratio de/r.=1.0, and clearance ratio 4C/C=0.62. Flow characteristics
inside sirocco fan are also studied by using LDV. Flow patterns in the inside of fan can be
classified into three regions. Velocity vector has the same direction as rotational direction of
fan at 0~120° toward the fan blades at 150~180°, and opposite direction at 210~330°. Tur-
bulent intensity is relatively high near the cut-off edge in the scroll housing.

Key words: Automotive sirocco fan(ZH52H8 A|23 W), Scroll(=32 &), Bell-mouth(f Y T), Cut-
off( %), P-Q curve(¥E-FF Ax), LDV(H A F&4)
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'.__\R/—_“ Sirocco fan
Fan width, & (mm) 75.0
Outer diameter, D, (mm) 147
Inner diameter, D, (mm) 121

Number of blade, Z (ea) 44

Scroll width, W (mm) 89.5
Radius of cut-off, » (mm) 7.3
Clearance of cut-off, 4 (mm) 104
Start angle of scroll, & (deg) 246

Fig. 1 Schematic and geometric parameters of
sirocco fan.
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Fig. 2 Schematic of performance test apparatus.
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Model B(10%)
Model D(8")
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{Ae/r.=1.2)

Exposure ratio of fan, de/». (deg) 0.8, 1.0, 1.2
Expansion angle of scroll, § (deg) 8, 10, 12
Clearance ratio of A4C/C 062, 0.12

Fig. 3 Experimental parameters of sirocco fan.
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Fig. 4 Schematic of laser doppler velocimeter.
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Fig. 5 Velocity measurement location.
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Fig. 6 Effect of de/7. on the fan performance
at fresh mode.
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