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Effect of flow rate of working fluid on OTEC using ammonia/water mixture
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A working fluid flow rate is one of the important operating conditions. On the OTEC system using
ammonia/water mixture as working fluid, the effect of the working fluid flow rat has never been clarified. So this
paper describes the effect of the working fluid flow rate on the system. As a result, a maximum net turbine power
of 15.6kW is obtained at warm and cold water flow rates of 400m*/h and working fluid flow rate of 6t/h. And, the
characteristic turbine power output was found strongly dependent on the evaporator outlet pressure. So the
reduction of the pressure drop at the separator is expected to improve the system efficiency.
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Fig.1 AWM cycle flow.
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Table.1 Experiment conditions.

Item Unit Value
Warm source temperature °c 31
evaporator inlet mass flow m3/h 400,500
Cold source condenser temperature °c 10
inlet mass flow m3/h 400,500
Mass flow rate of working fluid t/h 5~12
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Fig. 2 Turbine power and Heat rate at evaporator
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Fig.3 Flow rate of turbine and
Specific enthalpy difference of turbine



0.9
0.8
0.7
0.6
R 0.5
0.4
0.3
0.2

0.1

[ . 1 A 1 A 1 A 1
0 6 8 10 12

myp [t/h]

Fig.4 ratio of separation

1040 ————————————————

1020
1000 - =

980 - =

Py [kPa]

960 - .

PEO’

940

920} —— P |4
L PTH 4

900 : | : | : | : |

Fig.5 Turbine inlet and Evaporator outlet pressure
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Fig.6 Turbine power and Net turbine power
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Fig.7 Turbine power and Net turbine power
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Fig.8 Specific enthalpy difference of turbine
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Fig.10 Heat rate at evaporator
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Table 2 Given parameter conditions.

Item Unit VALUE
Warm source temperature °c 31
evaporator inlet mass flow m3/h 400
Cold source condenser temperature °c 10
inlet mass flow m3/h 400
Mass flow rate of working fluid th 5~10
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