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Abstract This paper aims to examine the effect of rotational fluid motion about the efficiency of the gas - liquid
ejector, which is a core unit in a ship equilibrium water treatment system. The ejector is a device for injecting ozone
into ship equilibrium by the negative pressure generated by exchange of momentum between water and ozone. The
existing ejector ejects the driving fluid with a simple form. In this paper, however, a rotation induction device is
applied to the driving nozzle so that the driving fluid can be rotated and injected. To investigate the flow
characteristics by the rotational movement of the driving fluid, CFD was used. The pressure and flow rate of the
driving fluid, the negative pressure and suction flow rate of the suction fluid in the suction part, and the discharge
pressure were predicted. On the basis of the results, the efficiency of the ejector using the rotation induction system
was 22.25%, which was about 1.7% better than that of the existing ejector. Finally, to verify the feasibility of the
CFD, an experiment was conducted on the ejector using the rotation induction device and the results were similar
to those of the CFD.

Keywords : CFD, Driving Fluid, Ejector, Multi-phase, Swirl
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Fig. 1. Operating Principle of a Gas-Liquid Ejector
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Fig. 4. Boundary conditions of the ejector

Table 1. Size of grids for ejector

Max. size
of grid (mm)
40.0

Nodes
(ca)
248,994
311,244

Elements
(ea)
855,988
1,043,014

Model Min. size
ode of grid (mm)
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Fig. 5. Contours of Water. Superficial Velocity for CFD
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Fig. 8. Schematic diagram of test bench for ejector
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(b)
Fig. 9. Prototype ejector (a) Swirling induction device (b)
Assembly ejector

olAE Y T w=EHol A9
3D PrintE ©]-&3}¢] F1g 99} 7+o] A
ol AEfel e AlF-2 <
o] wef 0.5 bargTH 3.0 barg”}x] 69 it
o A fregel diste] WabRAsAeA lSE gkt
] gk @ﬂr oF 1.8%9] 4% ApolE vEhdlo] %
Az Aol EfFetrhs s AT 5 vt

=

L
L

i),
sl A §75

L
R

AN

25.0 .
- Analysis Data

-4Test Data

15.0

10.0

Air. Suction Massflow [m3hr|

5.0

0.0

0.5 1.0 15 2.0

Back Pressure [barg]
10. Comparison of test & analysis data (Air. Suction
Massflow)

2.5 3.0

Fig.



A 2ol o|dE sl v FFol #F A7

Table 2. Comparison of test and analysis results

C Result Back Pressure (barg)
des | BB Tos T 10 [ 15 [ 20 [ 25 [ 30
Test Air 9550|2175 | 17.75 | 13.50 | 9.75 | 7.00
Suction
Analysis | VSO | o3 g3 12073 | 1639 | 1231 | 9.14 | 7.08
(m’/hr)
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