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Analysis & Design of Cooling System for Electric Propulsion System

Jin-Seok OhY - Kwan-Jun Jo* - Jun-Ho Kwakx* - Ji-young Lee*x

Abstract © The cooling system is one of the most concerning factor for the reliability of
the electric propulsion ship. Generally, a drive system operation in higher temperature
decreases the device's reliability and power efficiency. The management of power loss
and temperature of switching devices is indispensable for the reliability of the power
electric system. In this paper, the switching devices are molded by IGBT, and the
propulsion system is consisted of MIIR(Motor with Inverter Internal to Rotor). The
system composition interacts with each other to calculate the loss and temperature of
device. The calculation result is used for modeling and designing of the control and
monitoring system for the electric propulsion system.

Key words : The electric propulsion system(&A7153), IGBT(Z Al°IE =4 EZRALH),
Monitoring system(ZFA] A2A®]), Inverter cooling system(IHE Wz} A|XFH])
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Fig. 2 Motor with stand-alone inverter
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Fig. 3 Motor with inverter external to the rotor
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Table 1 The mass

inverter model changed

and volume table when the

MSI Type |MIER Type| MIIR Type

Mass 118,000 Kg | 110,000 Kg | 113,000Kg
Gravimetric
Power 0.169kW/kg | 0.182kW/kg | 0.177kW/kg
Density
Volume 68m’ 60m’ 53m’
Volumetric
Power 204kW/m' | 333kW/m' | 377kW/m’
Density
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Fig. 5 Schematic diagram of electric propulsion inverter
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Table 2 Symbol of thermal resistance

W{(watts) Module power loss

T Junction temperature
J if IGBT chip

module case temperature

1
1; Temperature of heat sink
1,

Ambient temperature
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