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An Analysis of the Thermal Flow Characteristics in Engine-Room
and VTRU in accordance with Application of Thermoelectric Device

Cooling System to Prevent Overheating of the Korean Navy Ship
VRTU
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Abstract This study conducted joint research with the Navy logistics command ship technology research
institute to resolve the occurrence of naval vessel's high-temperature warning and equipment shutdown
caused by VRTU overheating during summer operation and the dispatch of troops to equatorial regions.
The cooling effect was checked according to the installation of a thermoelectric device cooling system,
and heat flow and heat transfer characteristics inside VRTU was analyzed using Computational Fluid
Dynamics. In addition, the temperature distribution inside the engine room was assessed through
interpretation, and the optimal installation location to prevent VRTU overheating was identified. As a
result, the average volume temperature inside the VRTU decreased by approximately 10 °C with the
installation of the cooling system, and the fan installed in the cooling system made the heat circulation
smooth, enhancing the cooling effect. The inside of the engine room showed a high-temperature
distribution at the top of the engine room, and the end of the HVAC duct diffuser showed the lowest

temperature distribution.
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Fig. 2. Configuration of VRTU and cooler installation
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Fig. 3. Internal Temperature of VRTU
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Table 2. Time spent on temperature reduction 10 °C

Heater Capacity

Cooler

Capacity 200 W 400 W
14 Min 27 Min

200w (-12 °0) (-11 °0)
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Fig. 4. Modeling configuration of simplified VRTU

Momentum source
Momentum source

Heat sink

Heat sink Heat source

Fig. 5. Modeling configuration of Simplified
Diesel-Engine Room
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Fig. 6. Configuration of VRTU mesh generation

Fig. 7. Configuration of diesel-engine room mesh
generation
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Table 3. Temperature comparison between peltier
cooler installed VRTU and not installed

VRTU
Temperature Peltier Cooler | Peltier Cooler
Installed Not Installed
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Fig. 8. Surface heat distribution in VRTU with
respect to peltier cooler installation
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Fig. 9. Air flow vector distribution with respect
to peltier cooler installation
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