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Transient Flow Characteristics of Water Jet Propulsion
During Gas-Liquid Two-Phase Set Sail Process
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Abstract: [Purpose] To study the gas-liquid two-phase flow characteristics of a water jet propulsion
system during the initial stage of operation when it is not fully submerged. [Method] Based on the Free
Surface two-phase flow model, numerical simulations are conducted on the gas-liquid two-phase start-up
process of the water jet propulsion system. [Result] The research results show that during the start-up
process, the exhaust gas velocity of the water jet propulsion system is fast at first and then slows down. A
large volume of gas accumulates in the lower curved pipe of the intake flow channel at the initial stage of
start-up. The number of vortex cores at the outflow surface of the intake flow channel is greater than that in
the pure water condition. The accumulation of gas leads to a larger vorticity in the intake flow channel and
unstable flow. The accumulation of gas in the impeller and guide vanes is severe, and the flow separation at
the impeller inlet is obvious. The blade load difference is significantly reduced compared to the pure water
condition. As the gas is gradually discharged, the vortex core structure at the outflow surface of the intake
flow channel and the impeller load gradually approach the pure water condition. It can be concluded that
during the gas-liquid two-phase start-up process, the flow stability and power generation capacity of the
impeller in a water jet propulsion system are significantly reduced. [Conclusion] The research results can
provide a reference basis for the optimization design of water jet propulsion systems under gas-liquid
two-phase conditions.
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Tab. 1 Geometrical Parameters of Water Jet Propulsion
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Fig. 1 Calculation Domain of Water Jet Propulsion
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Tab. 2 Verification of Grid-Independence
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Fig. 3 Initial State of Water Jet Propulsion
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Fig. 6 Water Jet Propulsion Gas Phase Volume over Time
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Fig. 7 Schematic Diagram of Gas-Liquid Distribution in the Axial Mid-Section During Water Jet Propulsion Set Sail
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Fig. 8 Cross-Sectional Vortex Distribution in the Inlet Flow Channel at Launching Conditions
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“EIRE KN

B4R ENHL (Hanwha Engine) CRGINHFHI A= 7= 48K 1 2K B P AR R 4f L. (Variable Compression Ratio, VCR) 4%
ARBJHT BRIV (Liquefied Natural Gas, LNG) iz¥ifiii T — M KN, REERIEML IR R BHERZEN T H

M.

ZAREHLAE PR A T 3 1 EHLRT WinGD 2+ RESREIETF A VCR HORE N T LNG @i se
B, Wbk 23T = R E TIEAEE N RE/RIUE LNG sfifit b, Z00H 2 2R KK LNG @i H 2 —.

VCR FAFRE — PR AT 2 1 S I 1 A S U A L AT SR 20 I — S A BB R —ARIA PRE A
Ha REBAE T, TR LNG RRHE AL R bR 58 e be it e s (R PR Beadkate” D izl 30% % 50%.

CRIE: T de iz A




