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Abstract

Ballast water tanks are generally designed outside the tank, and in the process of polar cruise,
seawater will inevitably splash onto the deck, and because of the low temperature, it is easy to
freeze at the mouth of the tank vent pipe outside the tank, resulting in gas cannot be discharged,
thus making the ballast water tank air pressure is too large, resulting in the risk of explosion.
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Therefore, it is especially important to develop a reasonable system plan for the anti-freezing of
the liquid tank vent line. In this paper, we study the anti-freezing tracing system of liquid tank
vent pipe for polar cruise ships. The calculation and analysis of the conditions of wave foam ice
generation are combined with the polar environment to help the design of the vent pipe system to
avoid the parts prone to ice accumulation. According to the industry standard, the design of elec-
tric heat tracing system for liquid tank air vent pipe is studied, and the classification and selection
of electric heat tracing system as well as the later installation and daily maintenance are analyzed,
and the plan of anti-freezing heat tracing system for air vent pipe on polar cruise ships is deter-
mined.
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Figure 1. Structure of the electric heating system
for the liquid tank of a polar cruise ship
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Figure 2. Diagram of fuel preheating transfer
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Figure 3. Response surface of pipe diameter and coil spacing to minimum temperature
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