Black Sea Journal of Engineering and Science
doi: 10.34248/bsengineering.1294135

Open Access Journal
e-ISSN: 2619 - 8991

Research Article

Volume 6 - Issue 3: 283-286 / July 2023

ASSESSMENT OF ENERGY PRODUCTION POTENTIAL FROM
AGRICULTURAL RESIDUES IN AZERBAIJAN

Ehsan FARTASH NAEiMi1, Giirkan Alp Kagan GURDIL'*, Bahadir DEMiREL?

10ndokuz Mayis University, Faculty of Agriculture, Department of Agricultural Machines and Technologies Engineering, 55105,
Samsun, Tiirkiye
2Erciyes University, Faculty of Agriculture, Department of Biosystems Engineering, 38030, Kayseri, Tiirkiye

Abstract: The geographical conditions of Azerbaijan have provided a favorable environment for planting all kinds of agricultural
products. Therefore, in recent years, paying attention to the potential of biomass resources has been the subject of increasing research
and discussions in this country. This study aimed to estimate the amount of biomass energy that can be acquired from agricultural
residues in Azerbaijan. The energy potential of the residues was obtained by considering the calorific value and amount of available
residues. For the year 2021, the total amount of available agricultural residues for the ten studied products was estimated at 1,099,346
tons. Cotton and barley had the highest amounts of waste with 47% and 14.47%, respectively. Also, the total heating value of residues
was obtained 19610.4566 GJ. Therefore, according to the obtained results, part of the country's energy consumption can be supplied in

this way.
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1. Introduction

Azerbaijan is an oil-abundant country and depends
greatly on its oil, natural gas, heavy industries, and
agricultural sectors. According to the statistics of the
Central Bank of Azerbaijan, oil and gas industries
accounted for approximately 54% of GDP in 2010 and
90% of exports in 2019. On the other hand, this country
has made significant investments for development in the
renewable energy sector since the 2000s, using oil export
revenues and the established legal infrastructure (Aydin,
2019). In 2004, the Republic of Azerbaijan approved "The
State Program on the Utilization of Alternative and
Renewable Energy Sources". As a result of the successful
implementation of planned programs and orders, the
IRNA's renewable energy statistics report in 2019 shows
that the total amount of renewable energy in the country
during 2009-2018 was accompanied by a steady increase
from 989 (MW) to 1394 (MW) (IRENA, 2020). From
different aspects, alternative and renewable energy
sources are important for Azerbaijan. There are 12 large
and seven small hydropower plants in this country, as well
as 6 wind, 10 solar, and 6 biomass power plants
(Mukhtarov et al, 2020). Considering the existing
prospects for RES in Azerbaijan, the strategic goal of the
country for the future is to increase the share of RES
(Renewable energy source) in total energy production

(especially in the field of biomass energy) and to diversify
its energy portfolio (Aydin, 2019).

Considering that agricultural lands occupy 50% of the
total area of Azerbaijan and the high variety of crops in
this country, it is important to pay attention to energy
production from biomass (Zh, 2018).

Investigating the energy potential of biomass from
agricultural residues in different countries and comparing
it with the results of this research can be effective. For this
purpose, in a research conducted in the Black Sea region
of Turkey, it was found that 33,594,583 GJ of thermal
energy can be produced from 1,861,323 tons of plant
residues. In this study, various plant residues were
investigated, and it was found that the largest share of
energy is provided by hazelnuts (42.33%) and maize
(13.68%) residues (Karaca et al,, 2017). In the country of
Sudan, the total amount of agricultural residues and total
heating value of 10 different types of plant residues were
estimated as 11214310.64 tons and 154121769 GJ,
respectively (Demirel et al.,, 2019). The results of a study
show that sugarcane, soybean, corn, rice, sorghum and
sunflower residues produce 3.8 million tons of dry
biomass per year in Bolivia. The biomass energy potential
from all residues is equivalent to 50% of the annual
electricity production. Moreover, it could supply energy to
58% of the population (Morato et al., 2019). In relation to
the research conducted in the field of energy evaluation
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from biomass in the countries of Eritrea and Kenya, the
total amount of plant residues were estimated 85265.28
and 13913223 tons per year, respectively, and the total
heating value of these residues were 1332340 and
187341440 GJ, respectively (Kimutai et al., 2014; Giirdil et
al, 2021). The results of this study will provide
information on biomass potential from agricultural
residues in Azerbaijan. Considering that RES is a relatively
new and unconventional sector in this country, it has
nevertheless made significant progress. It is estimated
that the share of energy production from biomass will
increase in the coming years in Azerbaijan.

2. Materials and Methods

The geographical conditions of Azerbaijan create a
planting all kinds of
agricultural products. In this research, plant residues of
wheat, oat, maize, barley, rice, potato, melon, and cotton,
onion and suger beet were used to investigate the energy
potential of biomass. Also, the residual amounts of the
specified products were calculated using the statistical
data of The State Statistical Committee of The Republic of

favorable environment for

Azerbaijan for the seasonal year of 2021. The net potential
of residues was calculated by using the availability of
residues and the amount of agricultural product based on
the Equation 1 (Karaca, 2015).

AAR = AAP x RPR x A (1)

Where AAR is the available amount of agricultural
residues of the crop in tons, AAP the amount of
agricultural product in tons, RPR residue-to-product ratio,
and (A) the availability of residues. The RPR and A values
were obtained from different published research works
(Table 1).

The energy potential of the residues was obtained by
calculating the total heating value of agricultural residues
according to Equation 2 (Jorjani et al., 2021).

THV = AAR x LHV (2)

Where THV is the total heating value of agricultural
residues of the crop in GJ, AAR is the available amount of
agricultural residues of the crop in tons, and LHV lower
heating value of air dry residues of the crop in M].kg-1.

Table 1. The ratio of product to residue, Availability and heating values of a selection of agricultural residues

Field Crops RPR A (%) LHV (M].kg1) References

Wheat 0.45 15 17.90 Karaca et al., 2017

Oat 0.94 15 17.40 Karaca et al, 2017
Maize 0.55 60 15.50 Karaca et al,, 2017
Barley 0.95 15 17.50 Karaca et al,, 2017
Rice 0.10 100 16.00 Karaca et al,, 2017
Potato 0.10 50 15.34 Soucek and Jasinskas, 2020
Melon 0.15 50 20.50 Nyakuma, 2017
Cotton 3.00 60 18.61 Demirel etal., 2019
Onion 0.10 100 16.51 Malatak and Dlabaja, 2016
Suger beet 1.00 50 17.21 Brachi etal,, 2017

3. Results and Discussion

The total amount of agricultural residues for 10 crops of
wheat, oat, sugar beet, rice, barley, maize, potato, melon,
cotton and onion were calculated to be about 1100000
tons in Azerbaijan (Table 2). As shown in Figure 1, cotton
and barley had the most residues with 47% and 14.47%,
respectively. The usage of cotton waste as an energy
source has become a subject of many studies in recent
years. In many cases, the plant residue of the cotton stalk
that remains in the field after harvesting is buried or
burned, and in rare cases, it is used in the composting
industry (Al Afif et al, 2019). Several studies on the
subject of cotton waste pyrolysis show that pyrolysis of
cotton stalks has potential as one of the technological
solutions for its management (Al Afif et al,, 2019). In many
studies, barley straw has been used to produce different
energies such as bioethanol (Raud et al., 2021) and biogas
(Morales-Polo et al,, 2021). It seems that the production of
biomass energy from plant wastes investigated in this
research has not been

expanded in Azerbaijan.

Nevertheless, the country has made significant
investments in the development of the renewable energy
sector since the 2000s (Aydin, 2019).

The total heating value of agricultural residues of 10
products investigated in this research was calculated to be
about 19611 GJ (Table 3). According to the results of this
study, it can be said that the production of heat and
electricity from alternative and renewable energy sources
means the protection of conventional energy sources in
the country. According to the report of the Energy
Information Administration in 2019, the amount of
electrical energy consumption in Iran was 254,724
GW.h/yr, and according to the data of this research, part
of this energy can be provided through the biomass of
agricultural residues. According to the CEICDATA website,
Azerbaijan's electricity production in 2020 was 25,839
GW.h/yr, which can be concluded that part of this energy
can be supplied through biomass energy in this country.
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Figure 1. The amount of agricultural product and
available residues of Iran.

Table 2. The amount of agricultural product and available
residues of Iran

Field Crops AAP (Tons) AAR (Tons)
Wheat 1837188 124010
Oat 11663 1644.48
Maize 279248 92151.8
Barley 1116729 159134
Rice 10062 1006.2
Potato 1061958 53097.9
Melon 459872 34490.4
Cotton 287041 516674
Onion 286375 28637.5
Suger beet 177000 88500
Total 5527136 1099346

Table 3. Total heating values of agricultural residues in
Iran

Field Crops LHV (M] .kg1) THV (G])
Wheat 17.90 2219.7824
Oat 17.40 28.6140
Maize 15.50 1428.3535
Barley 17.50 2784.8429
Rice 16.00 16.0992
Potato 15.34 814.5217
Melon 20.50 707.0532
Cotton 18.61 9615.2994
Onion 16.51 472.8051
Suger beet 17.21 1523.0850
Total 19610.4566

4. Conclusion

Today, excessive consumption of non-renewable energies
such as coal, gas and oil causes serious environmental
threats. For this reason, the need to approach new energy
sources compatible with the environment becomes clear.
Using biomass as an energy source is important for the
economic development of any country in addition to
environmental reasons. Therefore, this study was
conducted with the aim of estimating the residual amount
and the total heating value of some agricultural products
in order to produce energy in Azerbaijan. The total
amount of agricultural residues (wheat, oat, maize, barley,

rice, potato, melon, cotton, onion and suger beet) was
obtained 1,099,346 tons. The total heating value of
agricultural residues was about 19610.4566 GJ] for the
mentioned crops in all regions of Azerbaijan. Therefore,
the agricultural residues of this country have the potential
to generate a sustainable source of biomass.
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