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Abstract: The preliminary design of a radial inflow turbine using R134a as the working fluid at 5 kW of power for
application to ocean thermal energy conversion (OTEC) is performed to obtain the trends for the efficiency and
geometrical dimensions of the turbine. Using input conditions that included a turbine inlet temperature of 25°C, an
outlet static pressure of 4.9 bar, and a mass flow rate of 1.16 kg/s, the results of a mean flow analysis show the major
dimensions of the turbine, along with an angular velocity of 12,820 rpm. Based on these results, a three-dimensional
turbine model is constructed for a computational fluid dynamics (CFD) analysis. The flow characteristics inside the
turbine, including the volute and nozzle, are investigated using the CFD software ANSYS CFX. For a pertinent number
of nozzle guide vanes, ranging from 10 to 15, the turbine efficiency was higher than 80%, with the highest efficiency
shown by a nozzle with 15 guide vanes.
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Table 1 The input variables and calculated geometry
parameters of radial turbine

Input variables /calculated parameters Values

Input variables:
Turbine output (kW) 5
Turbine inlet temperature (°C) 25
Turbine outlet temperature (°C) 15.1
Outlet absolute pressure (bar) 4.9
Mass flow rate (kg/s) 1.16
Inlet density(kg/m®) 31.2
Outlet density(kg/m®) 23.8

Calculated geometry parameters:
Number of blades 12
Rotor tip radius(mm) 48
Rotor inlet blade width (mm) 7
Rotor exit radius at tip(mm) 24
Rotor exit radius at hub(mm) 7.5
Number of guide vanes 15
Nozzle inlet radius(mm) 128
Angular velocity (rpm) 12,820

Generator
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Warm-sea- . )
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pump
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Fig. 1 The layout of OTEC cycle
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Fig. 2 Flow chart of radial-flow turbine calculation
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Fig. 4 Complete assembled geometry of radial-inflow
turbine

(©)

Fig. 3 The components of radial-inflow turbine (a)
Rotor; (b) Nozzle; (¢) Volute
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Fig. 5 The rotor mesh
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Fig. 7 The Mach number contour; (a) Nozzle; (b) Rotor
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Fig. 8 The pressure contour; (a) Nozzle; (b) Rotor
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