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The evaluation of performance and flow characteristics due to the length of throat and

diffuser for ship's ejector
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Abstract: Ejector is a simple device which can transport a low-pressure secondary flow by using a high-pres-
sure primary flow. The efficiency of the ejector system is relatively very low, compared to other fluid trans-
port devices driven mainly by the forces acting on the normal direction. However, its major advantage is a
simple structure with no moving parts, and it transports a large amount of fluid with a small driving energy.

In this study, the performance of side-type liquid ejector commonly used in ships; is analyzed by using ex-
perimental and CFD methods under steady and incompressible flow condition by varying the length of the
throat and diffuser, the flow pattern and suction phenomenon were studied in detail.
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Figure 3: Schematic diagram of side-type ejector
system

Table 1: Calculation conditions of throat & diffuser
parameters used in modeling

cwe | gh | T | Tou ke
(mm) (mm)
1 1594 714.7 2308.7
2-1 1694 714.7 2408.7
2-2 1794 614.7 2408.7
2-3 1894 514.7 2408.7
3-1 1794 714.7 2508.7
3-2 1894 614.7 2508.7
(b) Front-view 3-3 1994 514.7 2508.7
) . 4 425.1 190.6 615.7
Figure 2: Downscale ejector model for PIV
measurement (KMOU)
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Figure 4: Hexahedral volume meshes for nozzle,
throat & diffuser model geometry
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Table 2: Analysis conditions

Simulation type Steady state
Reference pressure 1 atm
Turbulence model k-w SST

Fluids 25C° water

Y plus <15
Outlet pressure 0 Pa
Heat transfer none

Table 3: Experiment conditions of liquid-liquid ejec-
tor (Tanktech)

Pais = 150 kPa, P; = 50 kPa

Pa(kPa) Qu(m*/h) Qy(m’/h)

260 1592 400

280 1550 392

300 1510 349

320 1470 270

340 1440 210
Table 3
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Figure 5: Hexahedral Symmerty ejector for CFD
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Figure 6: Velocity vector of ejector

N

Figure 7: Vortex formation in the mixing chamber
and diffuser
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Figure 12: Efficiency against driving total pressure
for full scale ejector for case 1,2,3 (experiment
and CFD)
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