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~ INTRODUCTION&OBJECTIVES W RESULTS&DISCUSSION

The intricate interdependence between water and energy Table 1. Water footprint of major renewable energy
referred to as the water — energy nexus is becoming increasingly technologies — hydropower and geothermal energy.
important as demand for both resources rises (Fig 1). Renewable Variables Water
-m footprint
Hydropow = The water footprint varies 22 m3/GJ
er temperature proportional to the wind averagel
=  Water speed, 10m above the y
temperature reservoir and air — water
4 Encrgy for water N (" Water for encrgy ) = Windspeed temperature difference.
= Water treatment = Fuel processing - S|Ze Of the
= Distribution = Evaporation I
* Wastewater treatment - Thezm:};lectrie cooling reservoir
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Geotherma ® Number of The water footprint varies 0.5m3/GJ

| energy cycles of inversely to the number of for

- concentration cycles of concentration cooling

°¢0 with  most geothermal tower
power plants operating systems

Figure 1. Water-energy nexus interdependence between 3 — 7 cycles.

Table 2. Energy consumption of advanced water treatment
It is important to understand both the water footprint of technologies and water distribution systems.

renewable energy technologies as well as energy consumption

R Water Variables Energy
: . . systems demand
systems. There’s no simple and universal model for assessing the

of advanced water treatment methods and water distribution

water footprint and energy consumption of power and water AL - EiStanEe ;I.we.ir.\tﬁnsity of raeliatic|>|n I%I3.O75 kWhé
treatment plants respectively with most plants relying on rom the MINISNES proport.lona y M0 treate
source to the square of distance for UV lamps

operator data which is often incomplete and unreliable. S Eerleier |G e Qe e,

OBJECTIVES: intensity

%* Mathematically model the water — energy nexus to analyze Membrane = Crossflow For hollow fiber reverse 2.7 kWh/
the water footprint of power plants and energy consumption separation velocity osmosis membrane, the H,0
of water systems. energy increases with the

** Use process simulation in Java to visualize the effects of crossflow velocity.
various variables in the water — energy nexus. Water " Flow Energy consumption was Varies with
s distribution velocity investigated by varying distance and
METHODS

=  Pressure both flow velocity and channel

The following mathematical models for the water footprint of \ difference  pressure difference 2
hydropower and geothermal energy; energy consumption of

rocesses and water Gitioution systems were formulated: |
processes and water distribution systems were formulated: CONCLUSION

0 - , l The findings of this study demonstrate mathematical modeling
WF(Hydrop3061;ver) = W(l(fe&fetez"lii)) and simulation as viable tools in navigating the complexities of
Q=1OAZ' E, T NnetCpwAT T Whproc the water — energy nexus, being indispensable for improving
E, = _ (0 = Mnet — ki) (1 — Ksens) <1 L1 > efficiency, sustainability and ensuring optimum resource
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