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In the frame of the CCS-technology voluminous CO2 emissions from large power plants to geological storage
sites is transported through pipelines. Potential risk during the transportation process are leakages or even breaches
of the pipeline, where CO2 can escape into the air. Failures can be caused by corrosion or externally construction
works. Compared with air CO2 has a higher density, thus the formed clouds will accumulate in topographic lows
presenting a potential risk for humans and animals. When CO2 is stored underground several potential leakage
pathways exist as injection well failures or ground movement. At the moment, several uncertainties and knowledge
gaps exist with regard to the dispersion behavior and the modeling of CO2 released into the atmosphere, CO2

threshold values and effects of CO2 leakages at different distances from the pipeline, [?].

In the scientific community, work is mainly focused on the means of leak detection and on measuring the total
amount of leaked gas or liquid. As it leaks from a high pressure facility, a gas or supercritical fluid can involve
a free jet release with a velocity of up to the speed of sound which will entrain many times its own volume
of ambient air. In the study [?] attention was raised on the calculation of the release speed for high-pressure
pipelines/transportation facilities, as a mean of early dispersion of the gas, particularly considering the case of
CO2 within CCS projects. A CFD model was used in [?] to simulate a high-speed CO2 release with specified
velocities with the aim of evaluating the effect of initial gas dispersion on the downwind length reached by toxic
concentrations of the pollutant. But the used CFD model for CO2 dispersion considers a released without mo-
mentum (either plume or instantaneous release). The models described in [?] give a good basis for the modeling
of outflow and dispersion of CO2 released from a high pressure pipeline. However, additional modeling of the
CO2 jet direction and momentum and solid CO2 formation, sublimation and dispersion will be necessary. An
important contribution to the uncertainty is the influence of the jet direction (horizontal, upwards, downwards) and
momentum (free jet or impinging jet) on the harmful CO2 concentration distance.

In the numerical treatment of this task, the first step of our study was to benchmark the turbulence characteristics
of a liquid jet injected through a circular nozzle hole into a stagnant gas, based on the results of [?]. Simulation
results of the jetting two-phase flow will be presented in a large range of the jet release speed.
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