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Abstract: Bladeless fan is becoming increasingly popular owing to its advantages, such as improved safety, easy to
clean, and attractive shape. However, many people are reluctant to purchase it because of several disadvantages, such as
noise and moderate wind; therefore, research on how improve wind generation without increasing the motor speed is
required. This study investigates the optimization of the shape of the nozzle and nearby surface using CFD
(Computational Fluid Dynamics) simulation, ANSYS fluent. The results are analyzed by ANOM (analysis of mean) and
interaction analysis; therefore this study suggests the variables of affecting Coanda effect and satisfy the govern
equation, the conservation of momentum. The optimal combination was found through a predictive equation. In this
study, factors and levels that affect the mass flow rate were selected and experimental points were arranged using the
orthogonal array table. The value of the mass flow rate was confirmed by ANSYS fluent, which is a CFD program.
Through the ANOM, it was confirmed that the nozzle distance is the most influential parameter affecting the mass flow
rate. Furthermore, the mass flow rate obtained from the predictive equation and the mass flow rate from the CFD
correspond to the largest values. Results from this study confirmed that the mass flow rate is increased by a change in
the shape, even if the motor speed did not increase.
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Fig. 3 Coanda Effect%1D

Fig. 4 Sectional of bladeless fan
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Table 1 Range of each factor
Factor A | Factor B | Factor C | Factor D
(mm) () (mm) (mm)
Level 1 1 13 4.2 8.8
Level 2 1.5 15 7.2 9.8
Level 3 2 17 10.2 10.8
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(a) Mesh generation of fluid domain

(b) Inflation mesh of fanbladelss surface

Fig. 7 CFD mesh generation
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Table 3 CFD based mass flow rate calculation in
orthogonal array table

>
™
(@)

Result (kg/s)
16.10e”
12.33¢”
15.32¢*
12.10¢”
11.62¢™
12.90¢™
8.86¢”
10.29¢”
9.83¢™
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Fig. 8 Velocity distribution of maximum value (DOE #1
in Table 2)

Fig. 9 Velocity distribution of minimum value (DOE #7

in Table 2)
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Table 4 Factor effects from ANOM

Mass flow rate
(kg/s)
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