"m Check for updates

ZSYA|AEIZEE|X| H26F |45 pp. 71-80 202214 82 ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2022 26 4,071
Vol, 26, No, 4, pp. 71-80, August 2022

1 MWE S$2EAEE BT 52 HAS 98t Al
A Model Test for Reduction of Pumping Power of
1 MW Scale OTEC
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Abstract : Ocean Thermal Energy Conversion (OTEC), a part of ocean energy, is a method for generating
electricity by using working fluids to rotate turbines and by utilizing the temperature difference between
surface seawater and deep seawater. This technology is currently on demonstration status with a scale of 1
MW. Regarding the experiences of the 1 MW scale OTEC trial, a significant amount of pump power is
necessary to supply sufficient seawater for the OTEC which leads to a decline in net power. To improve
this situation, a model test of 1 MW scale OTEC’s surface seawater flow line was constructed to decrease
the head required from seawater intake to the top height of seawater pipeline by the siphon effect.
Modeling of this module was done regarding the law of similarity, test environment, and supplementary
components (valves, etc.) in order to facilitate the siphon effect. Flow characteristics were observed with
and without the siphon mode operation and the electricity costs of the two modes was compared. As a
result, 37.5% of the pump power was replaced by the siphon effect on the seawater pipeline model test
of OTEC.
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Fig. 2 Modeling of 1 MW

OTEC surface seawater pipeline
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Table 2 Law of similarity equations

Category Factor Equation

Length

Geometric
o Area
Similarity

Volume

Velocity

Kinematic

o Acceleration
Similarity

Flow rate

Dynamic Reynolds

Number

Similarity
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Table 4 Model test modeling specifications

Category Design 1 Design 2

Area Scale 40:1

Dimension [m] 2.2x1.1x1.3 2.8x1.1x2

Heat Exchanger

Height [m] 0.35 1.1
Velocity [m/s] 0.29 0.77
Volumetric
Flow Rate [ms] 0.004 0.0012
Reynolds 22,260 24,425
Number
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Table 5 Pressure drop specifications of model test

Category Pressure Drop [mbar]

Lift 150

Pipe Friction Loss 355

Tee 7.15

Other Valve 90.5
Friction

Reducer 27.16
Losses

Elbow 6.6

Total 316.91
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Fig. 4 Modeling of 1 MW OTEC surface seawater pipeline model
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Table 6 Model pipeline and pump specifications

Category Value
Pipe Diameter 25~50 A
Head [m] 7
Flow Rate [L/min] 160
Pump Phase/Voltage 3 phase/380 V
sty | o

Seawater S

ut\et ﬁ

Seawater [
Inlet

Photo. 1 1 MW OTEC surface seawater pipeline
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