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Numerical Study on the Geometric Optimization of Gas Admission Valve of
a Pre-chamber LNG Engine considering Gas Pulsating Effect
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Model 2
+ Full open height 0.6 mm Ry: 7mm Ry: 7 mm Ry: 7.4 mm
* Modeling Case Ry: 2.5 mm Orifice area: 9.24 cm? Orifice area: 10.32 cm?

- 100% at full open Orifice area: 10.41 cm?

Fig.1 Schematic Diagram of Main Components of GAV Fig.2 Geometric Optimization of Moving Metering Plates
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Model 2) 8.3Hz, P,-P, =0.80 bap7H'&AlZt 6.7% . I

‘Exit’

- i > 3240503

(Bigger hole) -> 3,249,563

- Working fluid : Air
- Slightly compressible : Ideal Gas Law
R e
o3 - Numericalscheme : Upwind <
i Turbulence model : RNG -z
pefating 5 Wall model : Std. wall model ‘Mid"

e
H - Template used : spool valve

Number of time step per cycle : 1000
Total number of cycles : 3
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F ig.3 Numerical details
Fig. 4 Pulsating Flow Characteristics of Model 2

Averaged Velocity (Exit) Mass flow rate (Exit)
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Fig.5 Temporal Variation of Gas Velocity(Left) and Mass Flow Rate(Right) at Outlet Face
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CASE 1) 8.3Hz, P-P, =1.02 bar (Tp=0.12048s) " CASE 3) 8.3Hz, P-P, =1.02 bar (Tp=0; 204085) Big Holes .
o ’ :: P1 -0.093 m
i - P2 -0.183 m
Ezom Em P3 -0273 m
g:sm 5:: P4 -0.363 m
g‘: ’Eum P5 -0.453 m
100000 5.154 ms - 5.151 ms

Wave period : 5.151 ms (194Hz)
Wave speed : 385.2 m/s (P1, 0.135s)
Wavelength : 1.98 m

Wave period : 5.154 ms (194Hz)
Wave speed : 385.1 m/s (P1, 0.135s)
Wavelength : 1.98 m

Fig.6 Transient Pressure Pulsation in Inlet Pipe for Case 1 and Case 2
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