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DESIGN OF WATER INJECTION NOZZLE OF BIDET WITH COMPUTATIONAL FLUID DYNAMICS

YS. Choi,' S.S. Yang' and S.W. Jin’

An optimized bidet nozzle design to form the required swirl water jet is proposed with the help of numerical
analysis. The bidet can do the cleaning process of human body by water injection and the speed/pressure/injection
angle/magnitude of swirl intensity of water jet determine the cleaning capability and personal subjective feeling. The
objective of this research is to design optimal water injection nozzle to make stable swirl intensity. The effect of
individual design variables are analyzed from the basic design and the final design is deduced to make high
performance water jet within the pre-determined operation conditions.
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(i) Inlet of straight stream conduit
(ii) Inlet of swirl stream conduit

Nozzle

(b) final optimized design

Fig. 1 Computational model
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(a) velocity vector

(b) velocity magnitude
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(c) velocity vector

(d) velocity magnitude

Fig. 4 Velocity distribution at the nozzle tip (Case 3 in Table 1)
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Fig. 5 Swirl velocity ratio at the nozzle tip
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Table 1 Inlet boundary conditions

Flow rate (m’/s)

straight stream conduit | swirl stream conduit

Case 1 9.17X10° 6.63X10°
Case 2 4.17X10° 116 X107
Case 3 2.50X10° 1.33X10°
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Table 2 Flow balance of swirl stream conduit

3
Flow rate:(m”/sec) Flow balance
D @ o2
Case 1 3.30X10° 3.33X10° 1:1.01
Case 2 556 X10° 6.07X10° 1:1.09
Case 3 6.33X10° 6.97X10° 1:1.10

Mode 2

Mode 1

Ratio of flow rate
Straight stream Swirl stream
Mode 1 3.75 1
Mode 2 1.19 1
Mode 3 0.76 1
Mode4 0.43 1

Fig. 7 Water jet shape with different operation modes
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