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Investigation of Energy Consumption among Trout Fish Farms in East
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ABSTRACT S F

The present study was carriedout considering the importance of energy and protein of fish for human health
and the need for better management of energy and effective use of it in the provinces of East Azerbaijan. For
this purpose, 32 fish trout fish farms using well water were used for this purpose. Data were collected through
questionnaires and-direct referrals to fish farms and interviews. In this study, the inputs of electricity, fuel, and
fish had fed alone\abcount for 99% of the total energy inputs. Among these three inputs, electricity with 83%
has the highest share. Fuel, involve, gasoline, benzine and petroleum, also with 9% is in the next step. The
average preduction of fish in region is 42.07 (kg / m?). The total input energy, total output energy, energy ratio,
energy productivity, specific energy and net energy added were 3513.47 (MJ / 100m?), 107.17 (MJ / 100m?),
0.03,%6.4 (Kg/ MJ), 15582.12 (MJ / Kg) and -3406.30 (MJ/100m?) respectively.

Keywords:  Energy Indices, Production Energy, Trout Production
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Table 1. Energy Equivalents

Inputs and Outputs Unit Energy Equivalent (MJ/unit) Reference
Electricity kWh 8.4 (Maysami et al., 2013)
Fish food kg 17.56 (Younesi et al., 2014)
Fuel

a) Gasoline L 47.8 (Kitani, 1999)

b) Benzine L 46.3 (Tabatabaie et al. 2013)

c) Petroleum L 47.8 (Kitani, 1999)
Fish kg 7.96 (Younesi et al., 2044)
Electric motor kg 64.8 (Chauhan et al»2006)
Steel kg 68.4 (Lotfi et al32015)
Polyethylene kg 46.3 (Lotfi ekal, 2015)
Iron kg 38 (Lotfiet al, 2015)
Aluminium kg 60.48 (otfietal, 2015)
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Table 2. Energy of Equipment with@Xtensively usage
Total weight Steel weight Aluminium weight ¥on weight Polyethylene weight Calculated energy

Equipment

(kg) (kg) (kg) o2 . (kg) (kg) (M)
Splash aerator 11 7 - - 4 632.08
Drum filter 400 150 > 250 19760
Dynamo 130 78 " 4 52 7311.2
Pump 10 6 - 4 - 562.4
Force aerator 20 15 15 5 12 893.32
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Table 3. Inputs and outputs and compare their energy

Inputs and outputs Unit Consumption amount Energy amount
(Unit) (MJ/100m?)

Inputs N
a) Electricity kWh 11257967.2 2903.91. 4%
b) Food kg 476166.66 262.50
c) Fuel L 109143.68 31,489
d) Equipment kg 18660 2598
e) Baby fish kg 9450.83 8.18

Total inputs 11853147.38 3513.47
Output O

Fish produced kg 437000 107.17
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e 4. Energy indices

Energy indices u Unit Amount
Energy efficiency (Energy ratio) v - 0.03
Energy productivity (kg/MJ) 6.4
Intensity of energy (Special ergb (MJ/kg) 15582.12
Net energy gain * (MJ/100m?) -3
406/30 “’
\3\ Sz —F

YOYANY Gol> adllae mls gub (3,0 ool 3 dikhie 1o ale adg ;o (Brae 5,0 olme

odlgs (B pany JoilKe YAV Bran e b ey aSIN ol oo V-VNVY il caiodss oole 29,5
35l ao,0 A Slasay Slhyem g S g et Sl 05l oo Jols |y o 609,35 (65,51 auo 0 AY dga a5 0gy w0
595 ‘_gl.m,:w ‘)‘) ‘SQLA Jﬁ.!y u_jal.:.o ,.«.ONMAAIWOG\J EAY ).3‘)4. oé.w'bl?o‘ 4:JUG.4)O (_g)J.)‘ Cnd ..\.:MLSA J.ol.w |)

Bbge @ye e
\3
Q &l -0

Bozoglu, M. andCeyhan, V. (2009). Energy conversion efficiency of trout and sea bass production in the Black Sea, Turkey. Energy.
34 (2): 199-204.

Chauhan, N. S., Mohapatra, P. K. J., Pandey, K. P. (2006). Improving energy productivity in paddy production through
benchmarking—An application of data envelopment analysis. Energy Conversion and Management. 47 (9): 1063-1085.

Erdal, G., Esengiin, K., Erdal, H., Giindiiz, O. (2007). Energy use and economical analysis of sugar beet production in Tokat province
of Turkey .Energy. 32 (1): 35-41.

Heidari, M. D., Omid, M., Akram, A., Mobli, H. & Rajaeifar, M. A. (2013). Energy Consumption in Agricultural and Livestock
Products of IRAN: Review. The 8" National Congress on Agr. Machinery Eng, (Biosystems) & Mechanization. Mashhad, Iran.
(Persian).

1 http://biosystemcongress.basu.ac.ir

S35 IS 5 e e
VI3 ool s )8
29,9 laoolys




. . . . >0
Sl (gweigo (o 0 55 Lo 31 N {é'}
01 231 &y gl 390500 g poinsnn gt A\ &

d"-"’{":."‘ﬁ“y‘ﬂdf“‘f""%' Buali ..ﬂ ndversiey

Kitani, O. (1999). CIGR Handbook of Agricultural Engineering. Energy and Biomass Engineering. ASAE Publication. MI.

Kochaki, A., Hoseini, M., & Khazaei, H. R. (1997). Sustainable Agricultural Systems. Publication of Jahad Daneshgahi of Mashhad.
(Persian).

Lotfi, A. R., Khojastehpour, M., & Abbaspour Fard, M. H. (2015). Efficiency Analysis of Energy Conversion and Economic Analysis
of trout breeding in Damavand and Jagrood Farms. Master's Thesis. Ferdowsi University of Mashhad. (Persian).

Mansoorian, N. (2005). Assessment of energy efficiency in Iran's Agricultural Sector (Case Study: Khorasan Province). The 5" Biennial
Conference of Iranian Agricultural Economy. University of Sistan and Baluchestan, Zahedan, iran. Article number 123, (Persian).
Maysami, M. A., Olbertz, H., Ellmer, F. (2013). Energy Efficiency in Dairy Cattle Farming and related Feed Production in Iran. Faculty
of Agriculture and Horticulture at Humboldt-Universitat zu Berlin .

Nadkhaje, M., Marzban, A., Abdeshahi, A., & Kazemi, N. (2016). Investigation of energy consumption in cold water fish production
under two aerated and non-aeration systems in Khuzestan province. The 2" Scientific Congress on the Development and Promotion of
Agricultural Sciences, Natural Resources and Environment of Iran. Tehran, Iran. (Persian).

Naghibzade, S., Javadi, A., Rahmati, M. H., & Mehranzade, M. (2010). Study of how energy consumption to broiler chicken‘breeding
in northern Khuzestan. The 6™ National Congress on Agricultural Machinery and Mechanization. Tehran, Iran. (Persian)s®

Naseri Navab kazemi, s., Dashti Aghche, A. (2010). Analysis of Input - Output, in Iranian Energy Consumption, The 6% National
Congress on Agricultural Machinery and Mechanization. Tehran, Iran. (Persian).

Pervanchon, F., Bockstaller, C., Girardin, P. (2002). Assessment of energy use in arable farming systems by\means of an agro-
ecological indicator: the energy indicator. Agricultural Systems. 72 (2): 149-172.

Soltanali, H., Emadi, B., Rohani, A., and Khojastehpour, M. (2015). Energy consumption modeling and enyironmental effects of dairy
cattle breeding units in Guilan province. Master's Thesis. Ferdowsi University of Mashhad. (Persian). A®

Tabatabaie, S. M. H., Rafiee, S., Keyhani, A., Heidari, M. D. (2013). Energy use pattern and sensitivity analysis of energy inputs and
input costs for pear production in Iran. Renewable Energy. 51: 7-12.

Yaminisefat, M., Borghaee, A. M., Beheshti, B., & Bakhoda, H. (2013). Modeling energy efﬂuenéym broiler chicken production units
in Alborz Provmceby Artificial Neural Network (ANN) and the effect of educational level on the energy ratio. The 8" National
Congress on Agr. Machinery Eng, (Biosystems) & Mechanization. Mashhad, Iran. (Persian):

Younesi, A., Javadi, A., & Rahmati, M. H. (2014). Determination of energy consump{on efficiency indices in the Trout Ponds of
Alborz Province. The 3rd Emerging Trends in Energy Conservation, Tehran, lran. (Rersian).

v http://biosystemcongress.basu.ac.ir



