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Life Cycle Fossil Energy Consumption and
Carbon Emissions of a Solar-assisted Straw
Biogas System
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Abstract: A life cycle inventory analysis model for all life
stages of solar-assisted straw biogas system is developed,
including raw materials acquisition, construction, straw
transportation, operation and maintenance, biogas using and
eventually waste management. Based on on-site investigation
and measurement of a solar-assisted straw biogas project, the
life cycle fossil energy consumption and carbon emissions are
calculated. The results show that the fossil energy
consumption of the solar assisted hiogas system is 0. 173 M]J
MJ!, and the carbon emission is 0. 121kgCQO,eq « MJ!.
When compared to natural gas, the fossil energy consumption
of straw biogas is only 15. 6% of the natural gas, the carbon
emissions is 55% higher than that of the natural gas. The life

cycle carbon emissions of solar assisted biogas system is
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59.7% lower than straw burning.
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Fig.1 System boundary of solar assisted biogas project life cycle
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Tab.1 Materials consumption of solar assisted

biogas project

PR Bl
Q235 PR/t 23. 28
63 mmX 63 mmX 6 mm R ER/ ke 2 517. 24

AENER kg 144

C20 MR IREE AT/ m? 17.2

KRR I R kg 6120
6 mm $HR AR/t 5

RIB IR/t 1,57

AP FiR/kg 21 625

Lo# A&/t 0. 24
MWERER/t 0.6
RZHHBEER/ kg 40
BB kg 80
MR R/ ke 52
REMTR/t 144

R2 AFETHRAXEHIE

Tab.2 Related annual data of operational stage
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Tab.3 Life cycle inventory of solar assisted
biogas system
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Comparison between this research and natural

Fig. 2

gas in China
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Fig.3 Comparison between this research and straw

burning in China
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