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Since the intake air of gas turbine engine of marine purpose contains water particles, inertial separator for separating the
air and water particles are provided, Saw type and wave type separator are now used to separate inflow water particle
from the gas. In this paper, the design parameters of saw type separator are studied by numerical simulations, Using the
commercial CFD program, Star—CCM+, Lagrangian—Eulerian method was used to perform the analysis of two phase flow of
the mist in the air, This method solves Reynolds—Averaged Navier—Stokes equations in Eulerian framework for the
continuous phase, while solves equation of motion for individual particles in Lagrangian framework, Lagrangian multiphase

ethod was applied to monitor the particles of different sizes and shapes and to verify collision between particles by
chasing particles, Water particles were injected through injectors located at the inlet of the separator and escape mode
was used which assumes that the particles attached on the surface of inertial separator were removed from the simulation,
effectively escaping the solution domain, Through the numerical computations with the inlet condition of constant water
particle size in the wetness fraction of 85%, efficiency of eliminating the water particle and the pressure drop between the

inlet and outlet were examined.
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Fig. 4 Parameters of saw type vane separator (Li, et
al., 2007)

Table 1 Boundary conditions of saw type separator

Boundary conditions

Inlet Velocity inlet (5.0 m/s)

Outlet Pressure outlet (0.0 Pa)

Wall Wall (no-slip condition)
Wetness fraction 9.8%

, Air 1.2kg/m*

Density 3

Water 998kg/m
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Fig. 5 Grid system of vane separator

Fig. 6 Grid topology at the centerline of separator
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Table 2 Design parameters of saw type separator

Parameter Values
Particle size 20, 30, 40 pum
Gap(b) 20, 25, 30 mm
Span(w) 23.10, 27.14, 31.18 mm
Vane angle(8) 100°, 120°, 140°
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Fig. 8 Streamlines varying particle size
(top : 20 pum, middle : 30 pum, bottom : 40 pm)
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Fig. 9 Pressure contours varying particle size

Table 3 Effects of particle size on pressure drop and

efficiency
AP Efficiency
20 pum 38.9 Pa 40.2%
30 pum 39.2 Pa 52.4%
40 pum 40.0 Pa 60.9%
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Fig. 10 Streamlines varying gap size
(top : 20 mm, middle : 25 mm, bottom : 30 mm)

SN

Static Pressure (Pa)
-29.045 -14.123 0.80080 15,724 30.648 45.571

P~

Static Pressure (Fa)
-24.842 -12.574 0.30625 11.041 24229 36407

Static Fressure (Pa)
-19.536 -2.6341 0.26809 10.170 20072 20.975

Fig. 11 Pressure contours varying gap size (top : 20 mm,

Fig. 12 Streamlines varying span size
(top : 23.10 mm, middle : 27.14 mm, bottom
: 31.18 mm)
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Fig. 13 Pressure contours varying span size

middle : 25 mm, bottom : 30 mm) (top : 23.10 mm, middle : 27.14 mm, bottom
Table 4 Effects of gap on pressure drop and efficiency + 31.18 mm)

AP Efficiency Table 5 Effects of span on pressure drop and efficiency
b=20 mm 38.9 Pa 52.4% AP Efficiency
b=25 mm 30.2 Pa 41.5% w=23.10 mm 28.6 Pa 48.5%
b=30 mm 23.1 Pa 35.6% w=27.14 mm 38.8 Pa 52.4%

w=31.18 mm 44.2 Pa 60.4%
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Fig. 14 Streamlines varying vane angle(8)
(top : 100°, bottom : 120°, bottom : 140°)
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Fig. 15 Pressure contours varying vane angle(6)
(top : 100°, bottom : 120°, bottom : 140°)

Table 6 Effects of slope angle on pressure drop and

efficiency
AP Efficiency
0=100" 73.2 Pa 64.2%
0=120" 38.9 Pa 52.4%
0=140" 17.4 Pa 39.3%
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