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Selection of Centrifugal Fan for Flows with Down-Stream Resistance
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ABSTRACT

Comprehensive experimental works are carried out for the optimal design of a centrifugal blower adopted
in an indoor unit of an air-conditioner. The models for consideration are typical multi-blade turbo blower
and limit loaded one, respectively. The main interest lies on the fluid dynamics performance when the
blower is installed in the practical system. The methodologies are an experimental estimations with a wind
tunnel for blower performance and PIV measurement for the detail flow information. A centrifugal blower
with limit loaded fan shows pronounced performances in terms of the flow rate and static pressure rise and
the reason is explained by the precise measurement of the flows between blades using PIV. Consequently, it
is found that the blower is proper for the flows with a resistance in down stream such as a heat

exchanger.
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Table 1 Details of model fans

Fan type Turbo fan | Limit loaded fan
Variables
Number 9 11 9 11
Inlet
Blade angle 80 Deg. | 80 Deg. | 80 Deg. |80 Deg.
Qutlet
angle 30 Deg. |30 Deg. |40 Deg. |40 Deg.
Inner diameter 198 mm 198 mm
Outer diameter 340 mm 340 mm
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Fig. 3 Comparison of performances for models
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Fig. 5 Velocity vectors between blades for PIV measurements
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Fig. 6 Plots of velocity vectors between blades of turbo fan
and limit-loaded fan with 9 blades (a, b, e, f) and 11
blades (¢, d, g, M), respectively.
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