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Optimization of Duct System with a Cross Flow Fan
to Improve the Performance of Ventilation
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ABSTRACT

Recently, the duct system with a cross flow fan was used to improve the ventilation in various industrial fields. For the

efficient ventilation, it is necessary to design the duct system based on the flow characteristics around the cross flow fan. In

the present study, the flow characteristics around a cross flow fan in the ventilation duct were predicted by using the moving

mesh and sliding interface techniques for the rotation of blades. To design the duct system with the high performance of

ventilation, the CFD simulations were repeated with the revised duct model based on the DOE. With the numerical results of

flow rate through the ventilation duct with various geometric parameters, the optimized geometry of ventilation duct to

maximize the flow rate was obtained by using the Kriging approximation method. From the performance curves of cross flow

fan in the original and optimized models of ventilation duct, it was observed that the flow rate through the optimized model

is about 16 percent larger than that through the original model.
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Fig. 1 Ventilation duct using a cross flow fan
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Fig. 2 Computational meshes for the prediction of flow
characteristics around a cross flow fan
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Table 2 Design optimization of ventilation duct
with a cross flow fan to improve the performance of ventilation

Xlo | X2 Qo
Original model | 45.00 | 20.00 | 409.59

Xlopt | X2t | Q Q | Q/Q, | Q/Q
1st optimization| 40.93 | 19.81 |412.23 | 442.46 | 1.073 | 1.080
2nd optimization| 41.63 | 1998 | 442.97 | 451.27 | 1.019 | 1.102
3rd optimization| 34.63 | 23.16 | 465.86 | 47225 | 1.014 | 1.153
4th optimization| 34.64 | 24.44 | 473.29 | 473.30 | 1.000 | 1.156
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Fig. 7 Design optimization of ventilation duct with a cross flow fan
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(d) dp = 05 kPa

Fig. 8 Flow characteristics in an original model of ventilation
duct for various pressure differences between inlet and outlet
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(d) dp = 05 kPa

Fig. 9 Flow characteristics in an optimized model of ventilation
duct for various pressure differences between inlet and outlet
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