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ABSTRACT This study was aimed at designing a condenser, as a component of the organic Rankine cycle system for ships. The
condenser was manufactured through press molding to achieve a bent shape to enhance the heat transfer performance, considering the
shape of the heat transfer plate used in a brazing plate heat exchanger. The heat transfer plate was made of copper-nickel alloy. The
required heat transfer rate for the condenser was 110 kW, and the maximum number of layers was set as 25, considering the
characteristics of high-temperature brazing. Computational fluid dynamics techniques were used to perform the thermal fluid analysis,
based on the ANSYS CFX (v.18.1) commercial program. The heat transfer rate of the condenser was 4.96 kW for one layer (width and
length of 0.224 and 0.7 m, respectively) of the heat transfer exchanger. The fin efficiency pertaining to the heat transfer plate was
approximately 20%. The heat flow analysis for one layer of the heat exchanger plate indicated that the condenser with 25 layers of heat
transfer plates could achieve a heat transfer rate of 110 kW.

Key words Brazed Plate Heat Exchanger(2 & o] % & 1w %l7]), Condenser(3-%7]), Refrigerant 134(R134a), Organic Rankine
Cycle(f-712 %1 AFo] &), Computational fluid dynamics(H AH-5- 4] & 3})
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Fig. 1. Design of ORC system for ship
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Fig. 2. Brazed type heat exchanger plate for condenser
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Fig. 3. Configuration of heat exchanger plate 1 layer
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Table 1. Boundary condition and result of 1 layer

Material Content Inlet Outlet
Flow rate 0.0266 kg/s
Temperatue 80.1°C 30.2°C
Pressure 26.3 bar 26.3 bar
R134a Velocity 0,243 m/s 0.0386 m/s
Enthalpy 428 kJ/kg 242 kJ/kg
Steam quality 1 Supercooling
Heat Transfer 496 kW
Flow rate 0.5 kg/s
Water Temperatue 30.0°C 31.2°C
Pressure 2.5 bar 2.5 bar
Velocity 0.79 m/s 0.80 m/s
Metal Thickness 0.2 mm
(Cu-Ni alloy) | Thermal 50 W/m-k
conductivity
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Table 2. Boundary condition and result of sampling heat
exchanger plate

Material Content Inlet Outlet
Flow rate 0.0027 kg/s
Heat, plate Temperatue 73.4°C 64.8°C
without Fin
(Case A) Enthalpy 309 kJ/kg | 295 kd/kg
Heat Transfer 3991 W
Flow rate 0.0027 kg/s
Heat plate Temperatue 73.4°C 62.7°C
with Fin
(Case B) Enthalpy 309 kJ/kg | 292 kd/kg
Heat Transfer 4774 W
Thickness 0.2 mm
Metal Thormal
(Cu—Ni alloy) erma 50 W/m-k
conductivity
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Table 3. Boundary condition and result of 25 layer condenser

Material Content Inlet Outlet
Flow rate 0.646 kg/s
Temperatue 80.1°C 43.6°C
Pressure 26,3 bar 26,3 bar
R134a Velocity 0.396 m/s 0.0732 m/s
Enthalpy 428 kJ/kg 261 kJ/kg
Steam quality 1 Supercooling
Heat Transfer 106.1 kW
Flow rate 4.8 kg/s
Temperatue 30.0°C 33.1°C
Water
Pressure 2.5 bar 2.5 bar
Velocity 0.35 m/s 0.35 m/s
Thickness 0.2 mm
Metal
(Cu=Ni alloy) |  Thermal 50 W/m-k
conductivity
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