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Chronic wounds necessitate periodic treatment and management due to their potential for serious complications. Recently,
ultrasonic mist therapy has been introduced to treat chronic wounds efficiently. This therapy requires a noncontact spraying
method to prevent side effects such as bacterial infections and pain. Therefore, research is needed on a spray nozzle tip that
can effectively transmit ultrasonic energy to the wound target with misted cleaning solution mobility in a specific direction and
at an appropriate speed. The performance of the nozzle tip is greatly affected by the flow characteristics inside it.
Computational fluid dynamics (CFD) is a powerful tool to analyze these characteristics in detail. The behavior of the mist was
analyzed in a simulation based on discrete phase model methodology in an unsteady state. Valid design parameters enabling
noncontact cleaning were determined by setting the design parameters of the nozzle tip's internal flow path and measuring the
spraying speed of the mist using CFD analysis. Through the simulation results, information on the sprayed skin surface and
spray characteristics are measured. Lastly, we present a nozzle tip design guide optimized for ultrasonic mist therapy.
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NOMENCLATURE
d, = Diameter of the Particle T S WA B2 9 aglof o A7 Al AR HA
m, = Mass of the Particle g F9 sfEsd L7} EAEAY 759 B0 oy
iiy = Velocity of the Particle A AFEA P S Wetol, tfEH< o2 o] e
7, = Particle Relaxation Time gy} IAeks Agkel £3ko] itk gk AAF W 8.3k A
& = Gravitational Force 2Rt qPEFOR olola 4 9l uhgell F7141e] Mz} Ul
Pp = Density of Particle 7} o stk olsh Beistol 20199 AN Bl =)
T~ Surface Tension of & Liquid A e AR AR SN AR olehe B B
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Fig. 1 Ultrasonic mist therapy system (SonoMist™)

Fig. 2 Mist spraying at ultrasonic nozzle (SonoMist™)

Table 1 Definition of nozzle tip parameters

d, Outlet diameter of the nozzle tip
d, Inlet diameter of the nozzle tip
L, Total length of the nozzle tip

A, Aspect ratio (L/d)

L; The length of the inlet section

L, The length of the contraction section
L, The length of the outlet section

22 ZZUAAE & § nUg
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Fig. 3 Design of nozzle tip parameter and reference model
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Fig. 4 Geometry of each models compared to the reference model

Table 2 Nozzle tip parameters for each model (d; =10 and L, =35
are fixed values for all models, Length unit = [cm])

Type d, A, L; L, L,

Reference 2 17.5 10 10 15

1 1.5 233 10 10 15

2 3 11.7 10 10 15

3 2 35 0 20 15

4 2 35 20 0 15

5 2 35 10 25 0

6 2 35 10 0 25

7 2 35 25 10 0

8 2 35 0 10 25
HIE = ] FHE 225k Typeslﬂr 2= Aspect

Ratio, Types33} 4% L .9} L;, Types5e} 62 L. 2t L,, Types7
5 82 L9} L, o] 247 WSS £ DU SolckFig 4. 2t 0
59 wetu] g gk Table 20 A 2]5H3ic).

Table 3 Calculation of injection pressure of reference model
according to pump pressure

Pump pressure Injection velocity Injection pressure

[Pa] [m/s] [Pa]
10 2.48 3077
50 5.40 14589
100 5.39 14535
200 8.94 39988
300 10.66 56856
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Table 4 The maximum velocity and the velocity at y =0, y =-0.02
m of each model (Velocity unit = [m/s?]

Type Vmax y=0 y=-0.02[m]
Reference 9.45 8.94 6.12
1 9.89 9.10 5.05
2 7.43 6.92 5.26
3 8.72 7.92 5.37
4 9.03 8.56 4.75
5 13.95 13.43 6.43
6 8.71 8.31 5.67
7 2291 10.91 4.26
8 727 6.35 4.95
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