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Abstract

The pre-cooling of LNG low-temperature pipe is a difficult point of completion and commissioning
of LNG project. Under the flow rate of 0.2 m/s, 0.5 m/s and 1 m/s, FLUENT software is used to con-
duct simulation of BOG gas pre-cooling technology for ® 630 x 10 mm low-temperature pipe to
obtain temperature change regularity of pipe during BOG pre-cooling process and real-time dis-
play of temperature of low-temperature pipe during pre-cooling process. The temperature data
are extracted into ANSYS software to calculate the thermal-stress and to formulate the pre-cooling
plan of the low temperature pipe.
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Table 1. Physical parameters of the pipe
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Figure 1. Temperature cloud chart of the BOG pipe after pre-cooling 10 min
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Figure 2. Temperature response of the pipe wall with pre-cooling time under the different

flow rates
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Figure 3. Temperature cloud chart of the pipe cross section after pre-cooling 12 h under the different flow rates (a) velocity of
0.2 m/s, (b) velocity of 0.5 m/s, (c) velocity of 1 m/s
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Figure 4. Thermal stress cloud chart of the pipe with the flow velocity of 0.2 m/s after pre-cooling 8 h
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Figure 5. Displacement distribution of the pipe with the flow velocity of 0.2m/s after pre-cooling 8 h
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Figure 6. Thermal stress distribution of the pipe under different flow rates
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Figure 7. Displacement distribution of the pipe under different flow rates
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Figure 8. Displacement distribution of the pipe under different flow rates
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