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Antonietta lanniello 3 weeks ago

Dear SCImago Team

Could you please advise whether E3S Web of Conferences has an impact factor? Because in
internet | saw that this journal has 0.52 IF. Please advise

Thank you very much

reply

N SClmago Team
Melanie Ortiz 3 weeks ago

Dear Antonietta, thank you very much for your comment. SCImago Journal and Country
Rank uses Scopus data, our impact indicator is the SJR. We suggest you consult the
Journal Citation Report for other indicators (like Impact Factor) with a Web of Science
data source. Best Regards, SCImago Team

Ezhil 3 months ago

Dear SCImago Team

E3 web of conferences journal Coverage mentioned is 2013-2020. Will it be extended.

reply

N SCimago Team
Melanie Ortiz 3 months ago

Dear Ezhil,
thank you very much for your comment, unfortunately we cannot help you with your
request. We suggest you contact Scopus support:
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Reducing Economic Disparity in the Outermost and Border Regions: Assessing Barriers

and Opportunities in the Electricity Sector 01001

Dhandy Arisaktiwardhana and Igbal Akbar

Published online: 21 December 2018

DOI: https://doi.org/10.1051/e3sconf/20187301001

PDF (656.6 KB) References NASA ADS Abstract Service

Analysis of Causality Relationship Energy Consumption and CO, Emissions to Economic

Growth based on the LEAP Model Case Study of Energy Consumption in Indonesia 2010-
2025) 01002

Candra Arie Nugrahanto, Jaka Windarta and Jaka Aminata
Published online: 21 December 2018

DOI: https://doi.org/10.1051/e3sconf/20187301002

PDF (2.242 MB) References = NASA ADS Abstract Service

People’s Electricity Program For Solving Overload Domestic Waste Issue By Converting
Trash To Energy Utilizing Bio-Digester Method 01003

Rinna Hariyati and Isworo Pujotomo

Published online: 21 December 2018

DOI: https://doi.org/10.1051/e3sconf/20187301003

PDF (1.409 MB) References NASA ADS Abstract Service

Energy Demand and Supply Forecasting Based on Electricity Consumption Intensity and
Production Capacity for Development of Operating Support in Headquarter of

Indonesian National Army 01004

Budi Nur Cahyo, Ahmad Agus Setiawan, Wahyu Wilopo and Afrizal Abdi Musyafiq
Published online: 21 December 2018

DOI: https://doi.org/10.1051/e3sconf/20187301004

PDF (1.241 MB) References = NASA ADS Abstract Service

Poverty And Consumption Of Fossil Energy; Case Study In Yogyakarta Special

Province 01005

Suripto
Published online: 21 December 2018
DOI: https://doi.org/10.1051/e3sconf/20187301005
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Abstract. Harvesting energy from hydrostatic pressures in the ocean depth involves many
variables that create complex situations. Variables such as pressure, temperature, water flow, and
even fish are examples of variables that must be taken into account. In this study, the variables
used to estimate power generation are pressure and depth. The purpose of this research is to get
the picture of power potential that can be obtained by utilizing hydrostatic pressure under the sea.
The study is base on literature from previous research and calculation. The generator is assume
coupled with reverse osmosis equiptment so that the output is fresh water and electricity. The
calculation base on information of population in Pramuka island that required 288 m?/day. The
results show that the power generated is 16% of the available power potential and save electricity

cost of water distribution 913 Rp/m? or reduced 46%.

Keywords: pressure, under water, hydrostatic, energy, sea water

1. Introduction

« When the well is dry, we know the worth of water »
(Benjamin Franklin)

Water is an indispensable necessity for living things
and has become a global problem. Humans, animals
and plants need water to survive. As population
increased from about 5.3 billion in 1992 to about 7.0
billion in 2012, water demand increase dramatically
(1). Water scarcity is not longer a fiction since the
water demand has triple in 50 years, globally (2). 1
of 4 children will live in rare area of water (3). It will
also threaten Indonesia. Indonesia which is a country
consisting of thousands of islands and surrounded by
vast ocean, therefore making sea water as raw water
for fresh water very reasonable. Unfortunetely, the
seawater contain the large amounts of salt such as
Fluoride, hardness (CaCo3), Chloride, Sodium,
Sulfate, and Potassium Permanganate (KMnO4) (4).
One of the most ways to remove salt content in sea
water is reverse osmosis (RO). One of the variables
that greatly affect RO performance is water feed
pressure which has range between 50 bar — 90 bar (5).
High feed water pressure and flow rate require large
pump energy, so some efforts are made to reduce
energy costs by utilizing renewable energy. One of
them is hydrostatic pressure. Therefore Hydrostatic
pressure reduces the electricity consumption for the

: Corresponding author: dan.mugisidi @uhamka.ac.id

(http://creativecommons.org/licenses/by/4.0/).

reverse osmosis process from 10 (kwh / m3) to 2.98
(kwh / m3) (6). Usage of hydrostatic pressure as
energy source has efficiency 80% in desalination
process with RO (7). In this study, fresh water
generated by RO is pumped to the surface. To reduce
energy costs, underwater waterwheel is positioned
before RO. Pressurized sea water will enter and push
the mill into rotation before entering into RO. The
energy produced by the waterwheel will be used to
reduce the energy of freshwater pumps. This study
focused on the estimated energy calculations
obtained from the waterwheel and the cost to be
reduced.

2. System Design

A B L
—-—

Figure 1 Scheme of Underwater turbine with submarine
RO. A=Coarse Filter, B=Underwater Turbine, C=RO
submarine unit, D=piping, E=Fresh water pump
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Nonm—nclature
e
D  =Pipe Diameter (m)
= Gravitation (m.s?)
= Depth (m)
hr = Total head (m)
= pipe length (m)
= Wheel rotation (RPM)
= Hydrostatic pressure (Pa)
= Flowrate (m>.s™)
P,, = Potential power (W)
Pr  =Power generated (W)

=@

Qv Z ™

r  =RO recovery ratio

v = velocity (ms™)
Symbols

p  =Fluid density (kg.m™)
n = System efficiency

Ah = Friction head loss (m)
T = Torque (N-m)

Subscripg
S~ Sea water
o=

~ Fresh water

As shown in Figure 1, Underwater turbine is situated

before RO desalination unit. Underwater turbine is
situated before the RO unit. Since RO operational
pressure requires a certain amount of pressure, the
output pressure of underwater waterwheel should not
be less than RO operational pressure. Hydrostatic
pressure is calculated with this equation,

P=ps-g-h (1)
ps is fluid denstity of sea water. In calculation the
fluid density is 1,025 (kg.m?). Gravitational
acceleration is 9.81 (m.s2). The potential power due
to the hydrostatic pressure is
Ppn=Q ps g hr (2
The power generated is calculated base on rotation
and torque of the wheel.

2:mN-T
pr =222 3)
Rotation of the wheel obtained from velocity of sea
water inside the wheel. Torque is calculated from
force of water flow multiply by radius of the wheel.

.Dy.N
= e “)
T=F-r (®))

Force (F) is calculated from the pressure difference
between the hydrostatic pressure and the pressure
required by the RO operational pressure AP.

F=AP-A (6)
Where A is area of the wheel blade.

to obtain an appropriate operational pressure of 70
bar, using equation (1), then the required depth is

696.15 m. assuming the hydrostatic pressure is 1.5
times RO operational pressure then the required

depth is 1,044.23 (m). So that, AP is 35 bar or
3,500,000 Pascal. To calculate flow rate of fresh
water, Pramuka island is used as a base line. With
population of 2,000 people (8) and an average water
usage of 144 liters per person per day then the water
requirement is 288,000 (1/d) or 12 (m*h). in second
the flow rate is 0.00333 (m?/s), this is expected fresh
water from RO unit. Ratio recovery of fresh water is
0.25 (7) then the flow rate of turbine is 0.00444 . The
potential power at the depth is 47 (KW) but since AP
is 3,500,000 (Pa) then the potential power consider
only 15.56 (KW). Efektif Diameter of turbine is
assume 1.5 (m) so the radius is 0.75 (m). The
effective area of the turbine blade is 0.02 (m?) so that
the force obtained is 70,000 Newton and the torque is
52,500 (N-m)

|-c

Figure 2. Underwater turbine

Velocity of the blade turbine is assume same as
velocity of water flow inside the turbine and
calculated with continuity formulation, then v is 0.22
(m.s!) and rotation is 2.83 (r/m). The efficiency of
the turbin is assume 80% then the power output of the
the turbine is 12.44.33 (KW). The total efficiency of
the generator, including the mechanical connection
and the power network is considered 60% so that the
power generated by the generator is 7.47 (KW). Total
efficiency of system is about 16%. In this study, the
electricity from underwater turbine generator is
combine with electricity from State -electricity
company (PLN) and energize fresh water pump. So
that the electricity usage of PLN can be reduced.

Generator

Fresh

Syncronizer
/ Collector

PLN T

Figure 3. Electricity schema of underwater turbine

Water
Pump
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Since fresh water coming out of RO has greater
pressure then it will rise to the surface of the ocean to
create a pressure balance with its environment.
Friction coefficient on laminar flow is 0.012 so the
friction head loss is 0.197 (m). Therefore the total head
of the freshwater pump is set at 500 meters to handle
the suction, discharge and friction head. So the power
required by fresh water pump is 16.35 (KW). If the
cost of electricity is 1.467 Rp / KWh, then the cost
required to pump fresh water is 2000 Rp / M3.
Utilization of hydrostatic pressure to generate
electricity can save 913 Rp / m3 or decrease by 46%.

3. CONCLUSION

The power generated using energy derived from
hydrostatic pressure provides a financial advantage.
Based on the calculation, the power generated reaches
46% of fresh water pump requirement. This can
reduce the freshwater production cost to become more
economical. Since the electricity consumption is
reduced, this study will also give contribution for
developing lowcarbon society. However, further
research on environmental impacts is needed.
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