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Feasibility study of replacing solar energy in order to provide
different energies, especially desalination of water required by a
building
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Abstract

Background and Objective: Today in the world we are facing a shortage of fresh water and to
overcome this important issue all countries in the world are looking to desalinate water in different
ways to meet the needs of their country. The use of renewable energy is a good way to supply the
energy needed in these units.

Material and Methodology: In this study, using the initial data, the amount of electric charge of a
residential unit located in Bandar Abbas, for different months of the year was calculated and
considering the amount of electricity required, the amount of heating and cooling load using software
Carrier was obtained. Also, using the available data, the energy required for the desalination plant and
the desired area for the solar panel were calculated. After analyzing the obtained data in terms of
energy and exergy, among the water desalination methods, reverse osmosis method was selected that
the required source is supplied through seawater.

Findings: The maximum required area of the solar panel to supply electricity to the residential unit is
about 134 square meters and has the capacity to produce about 9 kW of electricity and the exergy
efficiency of these panels at its maximum is about 25%. Also, about 220 liters of drinking water is
produced for 4 family members during the day. Economically, the return on investment is about 7
years and with a domestic return of 17%.

Discussion and Conclusions: Depending on the generation capacity of the solar panel in the months
of the year such as winter that require less energy, the excess electricity generated can be transferred to
the distribution network to help generate revenue for the system. Economically, due to the provision of
initial capital in this residential unit, it is possible to create a system independent of the distribution
network that will also provide the fresh water needed for the residential unit and is recommended for
areas facing shortage of drinking water.

Keywords: Reverse Osmosis, Solar Panel, Exergy, Payback Period, Internal Rate of Returne.
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1- Multi-stage Fash Distillation

2- Multi Effect Distillition

3- Vapor Compression Distillation
4- Electrodialysis

5- Reverse Osmosis
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Figure 1. The rate of use of different methods of water desalination in the world and energy sources used
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Figure 2. The intensity of radiation in Iran
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Figure 3. Total average rate of electricity consumption per residential unit per day in terms of hours
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Figure 4. The amount of energy required for cooling and heating in different months of the year in terms of

consumption
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Figure 5. Model implemented in the building
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3- Net Present Value
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Table 1. Reverse osmosis specifications

Parameter Value Parameter Value
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Figure7. The amount of sunlight

Cod 5l oolainl L b 00 )T s ailre sl i 5l
ol el sl ks 5590 4 @ e SlgelS o Sl

20,5 asin b i
2 Jo ol ey udy Gy lawgle Gl A S 50

Sl 00y ooy ioled Jlw calizes sloole

oo O VA B A o Slelos o ol jom il Sald ol
aS 095 e (pyides 4 VT BIY Cele 0 5 09 g

Wy dle il Sl Ve e 4y SGop
2 Sran Bp el @l ks 3,90 e 3550 sy sl



YAY e iliie (G55 oaol yokinns G y95 (65531 (o 3 PRy ol

Y.

(W/m?) oo 95 Sy 31 o295 ole
=

(6.5')1.3‘.0)‘_]@ 6L{b olo

G ya5 Jo (2955 (655! gt (e —A S
Figure 8. Average amount of solar panel output energy
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Figure 9. The maximum and average area required for solar panels
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Table 2. Calculations related to the required battery capacity

2 .
A(m?) Epy-max Epy_avg Battery(kWh)
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Table 3. Exergy of reverse osmosis system

# | Components esi):j;?\zy destrF:J)((:iirc?r{ rate
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Figure 10. Exergy efficiency of solar panels in different months of the year
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Table 4. Economic specifications of the project
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