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Abstract

In the early stage of shale gas field development, there are generally high wellhead pressure, large
water volume, and short stable production period. When a series of wells are connected in a series
of well fields for gathering and transmission, the high-pressure wellhead adopts the traditional
throttling and pressure reduction program, and the problem of freezing and blocking of gas pipe-
lines is particularly prominent in the winter low-temperature environment. Therefore, it is of great
significance to design a portable and removable vapor phase change heat exchanger for shale gas
wellhead piping. The results demonstrated that under the conditions of 0.2 MPa saturated steam
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pressure and a 65 kg/h evaporation rate, a three-hour heating experiment successfully increased
the average temperature of the shale gas by 7.1°C, meeting the expected heat exchange requirement.
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Table 1. Main dimensions of heat exchanger
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Figure 1. Physical model dimensional drawings
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Figure 2. Physical model and internal structure of heat exchanger
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Figure 3. Mesh demarcation
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Figure 4. Temperature distribution cloud of 40 axial sections
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Figure 5. Temperature distribution cloud of the outer wall of the pipe
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Figure 6. Temperature in axial profiles with different eccentricity distances
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Figure 7. Temperature variation at different locations for different eccentricity distances
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