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[bookmark: _Hlk110180622][bookmark: _Hlk110181075][bookmark: _Hlk110180252][bookmark: _Hlk110180388]		Old Faithful geyser is one of the fascinating geysers due to its vigorous eruption magnitude including the maximum eruption height. Moreover, it has unique characteristics in terms of eruption regularity. However, the specified mechanism of eruptions has not been thoroughly investigated. Most studies related to Old Faithful have focused on seismicity, such as determining seismic sources and utilizing inverse approaches to examine the morphology of geyser conduits.
		Choked flow occurs when the fluid velocity overcomes the sound speed at the narrowest part of the converging-diverging nozzle, known as the throat. Choked flow involves significant changes in thermodynamic properties, including pressure, temperature, density, velocity, and sound speed, as the fluid passes through the shock at the diverging section. In addition, the mass flow rate at the throat is restricted, regardless of the pressure ratio between the inlet and outlet. Previous studies have suggested that choked flow can be generated within the Old Faithful geyser due to the eruption velocity of the fluid mixture, and it can affect observed eruption characteristics, such as maximum eruption height and its variations.
		This study investigates the eruption process within Old Faithful using numerical simulations. The eruption of a mixture consisting of liquid and vapor water is described based on in-situ observed temperature and pressure conditions. To quantify the occurrence of choked flow and understand its effect on the overall eruption, changes are made to the inlet pressure, temperature, and saturation. Additionally, carbon dioxide (CO2), a non-condensable gas, is introduced into the fluid mixture. The results indicate that the inlet pressure primarily affects the eruption velocity, and the density of the fluid mixture undergoes significant variations due to the vaporization of liquid water as the inlet temperature increases, particularly when CO2 is existed. These factors contribute to the occurrence of choked flow at the throat of the geyser conduit.
 
