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ABSTRACT

In today's world, many countries are using geothermal
resources mainly to produce electricity. Furthermore, it
can be a very effective and fruitful choice for
Bangladesh. This paper mainly deals with techniques of
converting electrical energy from geothermal heat in
comparatively efficient ways. Applying this process, the
cost of producing electrical energy is comparatively low
for longer term purpose. Moreover, mineral water and
germicide components can also be produced after a few
refining processes. This paper analyses and discusses the
promising aspects that can be utilized by geothermal
energy for Bangladesh. The technical and economic
feasibility has also been analyzed in this research.
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1. INTRODUCTION

Geothermal energy has been considered as a blessing in
many countries all over the world due to its renewability
and sustainability. By this process the heat is generated
in a natural way with millions of years (Kabir et al.,
2018). Fig.1 shows the potential scenery of the
geothermal energy of the whole world (Mallik & Hasan,
2018). In the last few years, geothermal concepts really
become a reliable system for improvement and
development in the power energy. The most important
feature of this process is that it doesn't emit any carbon
while running. It can deliver continuous load-power
around 24 hours. On the other hand, the solar systems,
water, wind and fuel systems are able for particular time
in a day or night (Arefin & Mallik, 2018). Kinetic energy
resource in tidal streams or marine currents, driven by
gravitational effects, and the resources in wind-driven
waves, derived ultimately from solar energy was
considered as sources of energy in (Bahaj, 2011).
Inauspiciously, the ocean atmosphere is very harsh
(Hossain et al., 2015 & 2017) which poses a barrier to
the process of using this energy. However, in the present
condition, geothermal energy is used not only for
electricity but also in industry, residential, commercial
and other issues. In Fig.2, the energy consumption of
whole world in 2007 is represented (Mallik et al., 2017).
Fig.2 shows that over the world, the electricity and heat
generation from geothermal energy resources is about
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91%, residential 5%, commercial 2%, industrial 1% and
others 1%. So, it clears that most of the geothermal
energy is absorbed by electricity and heat generation.
Here Table 1 shows the geothermal power generation
around the end of twentieth century (Mallik & Hasan,
2018).

Geothermal energy is now very popular. An analytic
observation between 1955 and 2015 indicates the
popularity of that process. Fig.3 shows the result of that
plant installation capacity as popularity (Nahian & Islam,
2016). Geothermal plants have also some criteria of
enthalpy range for different types of geothermal plants,
where single flash plant operates at a range of about 800
to 2800 kJ/kg, double flash range of about 750 to 1900
kJ/kg and binary plant is about 300 to 150 kJ/kg (Moya
et al., 2018). Fig.4 shows the results. In this article a total
overview of geothermal energy has been represented
which has not yet done in any other researches on recent
times. Of all renewable energy sources, geothermal
energy is the most efficient energy source in Bangladesh.
There is a vast opportunity to search for investment for
geothermal energy in power sector of Bangladesh
because of power crisis and lack of scope of producing
electricity from any renewable energy sources. In this
paper we intend a procedure to produce renewable
energy from the ground water by generating voltage and
use it to generate electricity.

2. CURRENT STATUS: GEO-THERMAL ENERGY
FOR BANGLADESH

Bangladesh is a country of south Asia and according to
the condition of Fig.1, Bangladesh stands in a potential
area. The area of Madhyapara, western Rangpur,
Boropukuria, Thakurgaon, Madhupur, Singra, Kuchma,
Chittagong-Tripura and Bogra zone of Bangladesh have
powerful potential for geothermal energy. Fig.5 shows
the probable zone of geothermal areas and their
temperature at 3 km (Momin et al., 2018). The
observation says that the north Bengal and east Bengal
have a great opportunity. The under-ground temperature
of the country varies from area to area and it has an
increasing temperature per kilometers. Table 2 indicates
the range of temperature per kilometers (Mondal et al.,
2018).



3. METHODOLOGY

In this paper methodology deals with a simple divided temperature varies. For geothermal energy the necessary
process. Bangladesh has great potentiality of having temperature is minimum 700 °C. Table.1 describes the
geothermal energy. Thus, over heated liquid water and possibilities for Bangladesh having 700 °C to 1300 °C in
steam can be collected from under-ground. According to underground liquid. water and steam can be separated
ideal gas law, increasing temperature increases the steam geothermal liquid. Now the velocity of steam rotates the
velocity. From the Graham’s Law (Property of Gases/ turbine for Kinetic energy and the Kinetic energy is
Physical and Theoretical Chemistry Textbook), formed into electrical energy by the mechanism of

C =V(3RT/M) generator. After some refining processes, the steam can
Here, C = rms value or velocity (m/s), R = Universal be used for drinking water. The other part of this process
ideal gas constant, T = Temperature (K), M = Atomic gives hot liquid water which can be condensed and sent
Mass (kg/mol). From this law, velocity of the atom of to the ground again for renewal. Fig.6 represents the
underground hot liquid is always increasing. As a result, whole process simply.

the natural temperature of underground is always in a
higher value. And due to geological location, the

& Geothermal projects with
Icelandic participation.

W Hot temperature zones where
 geothermal power can best be

harnessed. New technology
can open up more areas.

Fig.1 Global geothermal sites (Tigue et al. 2018 and Salehi et al. 2018)
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Fig.2: World geothermal energy consumption, by sector, 2007 (Tigue et al., 2018).
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Fig.3: Geothermal power generation around the end of twentieth century.
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Fig. 4: World geothermal power plant installed capacity
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Fig.5: Geothermal power plant operating enthalpy range
based on current plant.
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Fig.6: Geothermal map of Bangladesh showing the
temperatures at 3 km depth (Momin et al., 2018).
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Table 1: Geothermal gradients for the deep wells along the Bengal for deep region.

near surface high T [
>110 ©°C at 3km

> 100
> 90
> 80
< 80

SI/No Name °C/km SI/No Name °C/km
1 ARCO AL 26.1 13 Kailashtila 1 19.8
2 Atgram 1 20.1 14 Kamta 1 235
3 Bakhrabad 1 23.9 15 Kutubdia 1 26.4
4 Beani Bazarl 19.8 16 Muladi 1 26
5 Begumganj 1 25.4 17 Muladi 2 24.4
6 BINA 1 25.2 18 Patharia 5 20.4
7 BODC 1 25 19 Rashidpur 1 21.7
8 Chattak 1 21.1 20 Saldanadi 1 217.2
9 Cox’s Bazar 25.6 21 Semutang 1 27
10 Fenchuganj 2 20.7 22 Shabajpur 1 29.5
11 Feni 1 23.8 23 Sitakund 5 24.7
12 Feni 2 23.5 24 Sylhet 7 19.9
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Fig.7: Flow chart for the proposed methodology.
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4, RESULTS REGARDING ELECTRICITY
PRODUCTION

This analysis is about a numerical value which is suitable
for any plant, but it declines when there is an increase in
plant capacity. Fig.7 shows that power is produced in
relation to cost (€/kwh) after the 30-year and 50-year
plant life. The cost tends to reduce after 50 years. The
capacity of electricity production will also decrease,
given maintenance issue. Fig.8 represents cost for power
production with the plant capacity. The constant initial
annual harmonic decay rate is 5%, regardless of capacity.
Fig.8 shows that if productivity decay rate is insensitive
to the plant capacity. The minimum power cost being
only 2.8 €/kwWh (for a 150 MW plant). However, a
stand-alone project of a larger-than-100 MW capacity is
rare in the geothermal industry (Karimi & Mansouri,
2018). The existing fields with a generation level greater
than 100 MW typically count on different, independent
units of up to 100 MW each.
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Fig.8: Plant life with a 30 years’ amortization vs 50 years
plant life with a 50 years’ amortization.
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Fig.9: Power cost vs plant capacity (for 20 years of the build of the drilling)

5. FEASIBILITY OF GEOTHERMAL PLANT

The initial cost of a geothermal plant according to USA
are higher because of well drilling, pipeline construction
and design of the actual plant. The initial cost for the
field and power plant is around $2500 per installed
KW. Operating and maintenance costs range from $0.01
to $0.03 per kWh. Most geothermal power plants can run
at greater than 90% availability but running at 97% or
98% can increase maintenance costs (Saheli et al., 2018;
Tigue et al., 2018). Geothermal power plants are

generally considered one of the power production means
with the highest capacity factor because the power can be
generated through the whole year. Though investment
costs for geothermal powerplants are higher than other
types of power plant, but maintenance costs are low
because no fuel or external energy source is needed to
run this plant. This is the main reason which have made
this economical. Typical costs for different power plants
are shown in Table 3.

Table 2: Lifetime cost estimation of plant life on power cost

Annual operational and maintenance | Typical load
cost factor
Plant Investment  cost Fixed USD/MWh Variable Nominal
MUSD/MWh USD/MWh
Gross
Geothermal steam 3.60 43000 4.3 90-95
Geothermal, binary 5.30 43000 1.0 85-90
Large wind 2.00 35000 2.0 35-40
Nuclear 4.05 90000 15.0 80-90
Gas Turbines 12000 90.0 50-60
0.80
Coal 70000 60.0 70-80
2.10
Diesel 1.50 60000 120.0 30-40
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6. CONCLUSION

The population of Bangladesh is increasing day by day
as well as the power crisis. So, it is high time to explore
renewable energy sources in Bangladesh. Geothermal
energy is the most promising renewable energy sources
in Bangladesh. Gasses and pure water which can reduce
the agricultural and drinking water cost for the country
because it saves the extra cost of installing new
chemical and water plants. So, this geothermal process
will cover three sectors of the country and whole cost
will far less than the three-individual cost. Again,
geothermal power plant emits a very little amount of
pollutant compared to traditional fuel power plants. So,
it may play a vital role in reducing greenhouse effect.
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