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Flow Analysis of Open Cycle OTEC’s Flash Evaporator
Using CFD Analysis
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Abstract : Open cycle OTEC (Ocean Thermal Energy Conversion), is a method of making electricity by
rotating turbine with the surface seawater itself as the working fluid. In order to carry out seawater
evaporation at room temperature, it uses a flash evaporator, which is a low-pressure maintained chamber
which vaporizes seawater at low saturation temperature condition. It is an important factor of the OTEC
cycle efficiency, because the amount of vaporized seawater directly relates to the net output of the cycle.
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The evaporator is carried out using Ansys FLUENT. For the result, operating condition with spray angle
over 60 degrees, low evaporator pressure, high evaporator and seawater temperature turned out to be the
optimal performance conditions. For the ideal operating condition, evaporation ratio of 1.83% was drawn,
and the least showed 1.43%, which is a 28% difference in evaporating performance.

Key Words : Discrete Phase Model, Flash Evaporation, Flow Analysis, Ocean Thermal Energy Conversion
(OTEC), Spray Nozzle
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Evaporator Table 1 Specifications of flash evaporator
Category Value
Evaporator diameter [m] 0.58
Condenser Evaporator height [m] 0.65
2:;3:;;] = Vapor outlet diameter [m] 0.2
g’::xater Mixed discharge Liquid outlet diameter [m] 0.13
Vapor outlet position top middle
Liquid outlet position bottom middle

Fig. 1 Schematic diagram of open cycle OTEC
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Table 2 Specifications of spray nozzle

Category Value
Nozzle flow rate [kg/s] 0.0395
Nozzle length [mm] 48
Nozzle diameter [mm)] 1.5
Nozzle spray pressure [kPa] 500
4= \/zporoutlet

4= |njection nozzle

AL

 qmmLiquid outlet

Fig. 2 3D Modeling of spray nozzle (left) and flash
evaporator (right)
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Table 3 Specifications of flow analysis setup

Category Value
Governing equation SST k-
Time step size 0.001
Number of time steps 5,000
Inlet boundary condition mass flow
Outlet boundary condition outlet
Wall boundary condition escape
Evaporator pressure [kPa] 2.1~2.9
Evaporator temperature [TC] 15~31
Seawater temperature [TC] 22~30
Nozzle spray angle [°] 15~75
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Fig. 3 Flash evaporation contour at nozzle spray
angles of 15°, 30° 45° 60°, 75°
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