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Fig. 1. Energy diagram of Biodiesel by using rape oil.
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Table 1. Emergy evaluation of Biodiesel using rape oil
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Item Data  Unit ISR SOR NI abod
Renewable
sun 342E+12 J/bbl 1.00E+00 3.42E+12 1.55E+03
rain 8.20E+09 J/bbl 3.06E+04 251E+14 1.14E+05
wind 151E+08 J/bbl 2.51E+03 3.78E+11 1.71E+02
Purchased input
insecticide 1.76E+01 g/bbl 1.69E+10 297E+11 1.35E+02
weedicide 2.36E+02 g/bbl 1.69E+10 3.99E+12 1.81E+03
fertilizer 1.59E+04 g/bbl 5.11E+09 8.13E+13 3.68E+04
electricity 1.22E+08 J/bbl 291E+05 3.56E+13 1.61E+04
methanol 1.59E+04 g/bbl 4.70E+09 147E+13 3.38E+04
catalyst 1.59E+03 g/bbl 4.70E+09 1A7TE+12 3.38E+03
G&S
seeding machines 1.82E+04 ¥/bbl 2.21E+09 401E+13 1.82E+04
insecticide 8.45E+02 ¥/bbl 2.21E+09 1.87E+12 8.45E+02
weedicide 1.08E+04 ¥/bbl 2.21E+09 2.38E+13 1.08E+04
- fertilizer 2.44E+04 ¥/bbl 2.21E+09 6.41E+13 2.90E+04
electricity 2.05E+03 W/bbl 2.21E+09 4.53E+12 2.05E+03
methanol 5.83E+01 ¥ /bbl 2.21E+09 1.29E+11 5.83E+01
catalyst 3.50E+01 W /bbl 2.21E+09 7.72E+10 3.50E+01
| Labor 1.12E+05 ¥/bbl 2.21E+09 2. 719E+14 1.26E+05
Production
biodiesel 1.59E+02 g/bbl 2.20E+12 3.49E+14 3.55E+05
glycerin _ 1.59E+01 g/bbl 2.20E+13 3.49E+14 3.55E+05
Renewable sources R 2.51E+14sej/bbl
Purchased input F 7.33E+14sej/bbl
Yield Y 7.92E+14sej/bbl
Emergy Yield Ratio, EYR Y/F 1.08
Environmental Loading Ratio, ELR (F + N)/R 2.92
Emergy Sustainability index, ESI EYR/ELR 0.37
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