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Abstract: In order to accurately predict the performance characteristics of non-condensable gas and steam along a horizontal
wellbore, a semi-analytical flow model for the gas and steam mixture was developed based on thermal recovery string with the
horizontal well and toe steam injection mode. The influences of various factors were considered, including perforation out-
flow, pressure drops, thermal effect and phase behavior of the fluid injected. The model was solved using the methods of
wellbore micro-control-element and node analysis. The flowing characteristics of the gas and steam mixture along the horizon-
tal well were investigated, and the influences of different injection parameters were discussed. The results indicate that only
the well segment near to the injection position can be effectively heated, which is in line with the results of field tests. Com-
pared with the conventional steam injection, the injection of the combined gas and steam in horizontal wells has a better heat-
ing effect,and different injection methods can have different heating effects. In field operations, it is suggested that the down-
hole position of the injection pipe can be changed cycle by cycle in order to improve the heating effect in the reservoir.
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Fig.1 Commonly used steam injection modes of thermal horizontal well
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Fig.8 Influence of gas injection pressure
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