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Abstract: To assess corn and cassava fuel ethanol production energy efficiency, this paper
estimates life cycle energy consumption of corn and cassava fuel ethanol, allocates energy uses
between fuel ethanol and its byproducts, and finaly, works out net energy value (NEV) and net
renewable energy (NREV). It aso gives NEV and NREV results of corn and cassava under
changed yields and chemicals uses. The results show that NEV of corn and cassava ethanol are
1.472 MJL and 2.417 MJL, respectively, and NREV of corn and cassava ethanol are 1.474 MJ/L
and 2.459 MJL, respectively. Corn and cassava ethanol utilization are energy and renewable
energy feasible, and cassava ethanol has better feasibility than corn ethanol. Yield and chemicals
use are key factors to improve NEV and NREV. Better byproducts utilization and substitution of
organic fertilizer for chemical fertilizer help to improve energy efficiency and renewability
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Fig. 1 Life cycle of fuel ethanol
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Table 1 General information of corn and cassava ethanol

/Kghm? /% 1% / Kghm'?
N P,0s K,0
6500 30 65 396 315 120 450
13333 13 75 3 187.5 450 225
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NEV = E; - d xE (1)
E: 1L 99.5% 21.185MJ E,
DDGS
d (0<d<] ( )
d
NREV = E,. - dxXE, 2
Exe
Err =Ef 21185MJL E
[13]
2.57% 60.75%
2 [4]
3
2
DDGS CO, DDGS CO,
2000 2004
2
Table 2 Allocation results of energy consumption
DDGS CO,
[ % [ % 1% [ % 1%
63.29 665 1503  15.03 36.71
82.30 0 123 1646 17.70
5 3 1L
MJ/L 31.146 MJL 22.803 MJL
98%
53% 95%
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Table 3 Energy consumptions of five processes during life cycle

IMJIL? IMJIL?

15132 6.796
15.548 15.541
0.069 0.069
0.390 0.390
0.008 0.008
31.146 22.803

4
Table 4 Renewable and nonrenewable energy consumptions

/IMJIL? /IMJIL?
31.144 22.753
0.002 0.050
31.146 22.803
':’. X r 147 2.417 H:,) 421 r 1470 2.459
22 M@, [, 2 =, [,
| L] | L]
_2 - _2 L
4T - 4 r 1.568 -
-1.618 -1
6 | = 6 |
8t 8t
-10 -10
.12 L -9.961 12 L -9.959
2
Fig. 2 NEV and NREV results
1 + 50% 0%
1
13% 5655 Kghm 30% 9333 Kg/hm
0 N P,O5 K,O 1
14% 45% 0
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Fig. 4 NEV and NREV of corn and cassava under changed chemical fertilizer uses
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