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1. Artificial Neural Networks
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Table 1. Energy coefficients of input and outputalales in broiler production

Energy
Items Units equivalent Reference
(MJ unit?)
Inputs:
Human labor hr 1.96 (Pishgar-komletal., 2011)
Machinery
Polyethylene kg 46.3 (Kittle, 1993)
Galvanized iron kg 38 (Sefeedpast al., 2012)
Steel kg 62.7 (Chauhast al., 2006)
Electric motor kg 64.8 (Chauhast al., 2006)
Fuel L 47.8 (Kitani, 1999)
Feed
Maize kg 7.9 (Atilgan and Koknaroglu, 2006)
Soybean meal kg 12.06 (Atilgan and Koknaroglu, 2006)
Di-calcium phosphate kg 10 (Alrwis and Francis, 2003
Minerals and vitamins kg 1.59 Saniz, 2003)
Fatty acid kg 9 (Heidariet al., 2011a)
Electricity kwh 11.93 (Ozkast al., 2004)
Outputs:
Broiler kg 10.33 (Heidaret al., 2011a)
Manure kg 0.3 (Grzesiadt al., 2009)
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1. Energy Ratio

2. Energy Productivity
3. Specific Energy

4. Net Energy
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2. Levenberg—Marquardt
3. Root Mean Square Error
4. Mean Absolute Error
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Table 2 Energy equivalents of input and output variablelrmiler production

. uantity per unit Total energy equivalent
Items (unit) 8000 b)i/rg) MJ (1000 gi);d)lq
Inputs:
Human labor 76.59 150.12
Machinery 5.75 304.22
Fuel 1984.35 94851.69
Feed 6674.19 53793.98
Electricity 393.39 4693.17
The total energy input 153793.18
Outputs:
Broiler 2590.54 26760.23
Manure 2290.10 687.03
The total energy output 27447.26
o etas
60 V7 : .
9
g

Human ———__

Labaor Fuel ——
Machinery

Energy input Electricity

Fig.1. The contribution ofarious inputs of total energy in the broiler protion
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Table 3. The amount of energy indexes and the ibaniton of eacHorms of energy in broiler production

ltems Unit Value
Energy use efficiency - 0.18
Energy productivity kg MJ* 0.03
Specific energy MJ kg 59.36

Net energy MJ(1000 bird)" -126291.92

Direct energy
Indirect energy

MJ (1000 bird)
MJ (1000 bird)

99694.21 (64.82%)
54098.87 (35.18%)

Renewable energy
Non-renewable energy

MJ (1000 birdl)
MJ (1000 bird)

53944.10 (35.07%)
99849.08 (64.93%)
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Table 4. Statiscal performance of neural networknfodeling energy efficiency in broiler production

Train

Test Validation

Items

*k

R? "RMSE  "MAE

R? RMSE MAE R RMSE MAE

Broiler energy  0.994 0.016 0.537
Manure energy 0.876 0.066 0.556

0.929 0.051 0.6860.982 0.035 0.046
0.908 0.073 0.721.9510 0.060 0.051

" Root Mean Square Error
Mean Absolute Error
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Fig. 3. Scatter diagram of the predicted and actalaies of broiler equivalent energy
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Table 5 Sensitivity analysis results for input energy vialés
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Diesel fuel 0.051 0.104
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Abstract

Production systems in bio-Industries rest on ressimanagement and conversion of various formaerfyy.
This research is investigated and modelled theggnef broiler production in a non-parametric forithe
studied samples consist of 70 broiler productionsAidabil province which were randomly selectedniro
statistical society of the region. In this stud £quivalent energy consumption was estimateldeimtentioned
industry and the energy indices were calculateeh the equivalent amount of output energy and padace
of system were modelled and estimated, using thiécel neural network models. Based on the oldin
results, the total equivalent energy of input antpot in broiler production were calculated as I93and 27.45
GJ per 1000 birds, respectively. The most consuenaiplut energy in the broiler production of reglmelongs
to the fossil fuel with 61.48% of the total equizal energy. Based on the results of artificial aknetwork, the
best structure for modelling of energy consumptiérbroiler production was estimated 5-14-2 struetwuith
five inputs, one hidden layer with 14 neurons amtk @mutput layer with two output parameters. The
determination coefficient of the best weight conalbion for estimating the equivalent energy of moiand
manure production for testing data were obtaine%h 3d 91%, respectively and for validation dataewer
obtained 98% and 95%. In assessing the effectiganfdaputs on the outputs, the fossil fuel showelhighest
sensitivity among the production inputs that resgak needs for revision of the energy resource ri@an
ever.
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