An Experimental Study of the Influences of Basic Design Parameters on the
Performance and the Noise Characteristics of Cross-flow Fans
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ABSTRACT

The cross-flow fans have been widely used to constitute the air moving systems in many air-ventilating and
air-conditioning units. The cross-flow fan system has many design parameters which have crucial influence on the
performance and the noise characteristics of the units. As a result, there are many difficulties in the design stage of
the system and the general design guide has not been sufficiently established vet. This study presents the experimental
results of the parametric investigation of some chosen design parameters, which are directly related to the shape of the
stabilizer, the profile of the scroll casing, and the diffusion angle of the flow exit. The results are expressed in terms of
the fan performance and the specific sound pressure level characteristics. Some parameters have been found to have
crucial effects on the system performance/noise characteristics and should be considered with care in the design stage.
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Fig.1 Schematic cross sectional diagram and the
flow streamlines of the cross-flow fan system
of the indoor unit of the split type room
air-conditioner.
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@ Flow from auxiliary(booster) fan and damper
@ Honeycomb section

® Ppstream pressure hole of the nozzle

@ Nozzle(80 mm)

® Downstream pressure hole of the nozzle

® Screen

@ Sstatic pressure hole

Flow towards plenum of the indoor unit(Fig. 3)

Fig.2 Apparatus used to measure the performance
characteristics of the cross-flow fan system

I
l
i

i
Q
°

@ Cross-flow fan ® Flow from the fan tester(Fig, 2)
@© Stabilizer ® Screens

@ Scroll casing @ Torque meter

@ Flow exit Servo-motor

Fig.3 Plenum to simulate the cross-flow fan system
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Fig. 6 Performance and noise characteristics with
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Fig_ 10 Performance and noise characteristics with
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Fig. 11 Performance and noise characteristics with
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Fig. 12 Performance and noise characteristics with
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