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Abstract Conventional marine heat exchangers have a monotonous flow path of marine engine fuel, so
the contact time of the heating medium with the heat exchange tube is very short, resulting in low
heating efficiency. Since it is made in a tubular shape, it is made in a very large volume regardless of
the heating efficiency, so it is necessary to secure the installation space of the heating device, as well
as it is difficult to install or remove it. Since the plate heat exchanger for ships to be developed in this
study directly heats the marine fuel, the temperature detection sensor of the electric heater block was
configured to prevent excessive temperature rise. If the detected temperature is higher than the set
temperature value, a power cut-off system is configured to cut off the authorized power to the heater
block. In addition, 10 tons of marine engine fuel can be heated per hour through the heater of the plate
heat exchanger, and the maximum temperature can be set to 150°C. In this study, we designed and
manufactured a heat exchanger for ships, and conducted basic performance experiments on the
performance factors such as capacity, temperature, and pressure, and real-time information

Key Words : Marine Heat Exchanger, Waste Heat Recycling, Heat Exchange Tube, IoT, Plate Heat
Exchanger
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[Fig. 4] Plate heat exchanger schematic

Assembly
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(Table 1) Flow rate and electric power

- Flow Rate :
Conditions (1SO VG220) Electric Power
CASE-1 2.0 m*/h 35 kW
CASE-2 1.5 m*h 35 kW
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[Fig. 5] Velocity distribution for CASE-1
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[Fig. 6] Velocity distribution for CASE-2
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[Fig. 8] Temperature distribution for CASE-2
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[Fig. 10] Internal heating coil fabrication
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(c) loTTemperature sensor durability(2,213.9hr performance)fKTRl Test

[Fig. 12] IoT performance testing

(Table 2) Test rssults

Test Items Unit Objective Results
Electric Capacitive kw 250 254
Heating capacity ton/hr 10 11.38
Maximum Temperature T 1505 1562.6
Maximum Pressure bar 10 1.38
Communication Speed| Mbps 30 144
loT | Temperature Control Yﬁs/ cloud Yes
o
Test
Temperature sensor 2,190hour
durability Hour | (ghrx3esday) | 22139
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