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Figure 6: LCOE of renewable energy technologies and conventional power plants at locations in Germany in 2013. The value under the
technology refers in the case of PV to solar irradiation (GHI) in kWh/(m?a); in the case of other technologies it reflects the number of FLH of
the power plant per year. Specific investments are taken into account with a minimum and maximum value for each technology. Additional
assumptions are presented in Table 3-7.
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Fig. 1. The three tubular digesters in series, monitored in the Cochabamba slaugh-
terhouse, at 2572 m above sea level (Marti-Herrero et al., 2016).
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Energy self-sufficiency and greenhouse gas emission reductions in Latin |
American dairy farms through massive implementation of
biogas-based solutions
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Biogas from a full scale digester operated in psychrophilic conditions N
and fed only with fruit and vegetable waste

J. Marti-Herrero * ", G. Soria-Castellon ¢, A. Diaz-de-Basurto ¢, R. Alvarez ©,
D. Chemisana '

Table 1

o Table 2
Composition of FVYW.

Characterization of the FVW.

Material %

Parameter (unit) FVW (Standard deviation)

C1t1l'us | 2147 Mean volumetric weight (kg/m?) 352 (64.7)
Onion/garlic 13.52

o . pH 5.38 (0.01)
Stems and leaves 583 271% de citricos Total solids (TS) (%) 27.96 (7.27)
Potato 4.47 Volatile solids (VS) (%) w.w. 26.32 (1.27)
Banana 4.59 pH 5.4 Volatile solids (%TS) d.w 94.13 (0.35)
Tomato/pepper 432 Organic carbon (%TS) 54.60 (0.20)
Bean/pea 4.28 28 %ST Total Nitrogen (%TS) 1.80 (0.10)
Parsley 2.18 Total phosphorus (%TS) 0.55 (0.09)
Corn 1.93 Total Potassium (%TS) 243 (0.24)
Salad 1.86 Ammonium (%TS) 0.21 (0.04)
cactus pear 1.33

C/N 30.38 (1.85)




Ikiamszz:

Uni

il

IMNE

. EXCELENCIA
SEVERO
OCHOA




Renewable Energy 273 (2026) 126077

Renewable Energy

TERNATIONAL JOURNAL

Contents lists available at ScienceDirect

bt v i Cnatnen

Renewable Energy

ELSEVIER journal homepage: www.elsevier.com/locate/renene

— -

Cattle manure biochar as an additive to improve methane production from _ - | :
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cheese whey in rural areas —
y Ll e ‘:::--.',
. . . . . e . , sede — - ‘- WS eus
Glen Madrigal °, German Mamani-Cachicatari”, Oscar Mendieta b Jaime Marti-Herrero % ©® uI"-""\'.._ —

Table 7
Results of the energy potential of anaercbic digestion technology integration in cheese production factories in Puno, Peru.
Cheese factory (i) A H L M SR
E;(MIdh) 415.8 432.2 504.5 626.6 280.9
Vengr: m*d ™) 14.05 14.6 17.05 21.17 9.49
HRT; (d) 87.5 93.3 91.5 82.4 102.9
. First-order kinetic model parameters Braxi (mL CHs g7 1vs) 219.01 187.03 183.36 262.13 185.36
e Kas: (d°1) 0.129 0.174 0.121 0.156 0.117
- Kig: (d™D) 0.0248 0.0335 0.0234 0.03 0.0225
Ay SMY; (mL CH, g ' VS) 300.21 271.46 265.68 312.71 252.42
E S . Venap.i (m®* CH;d ™) 14,34 12,93 12.4] 161 9,92
d | SRR o * FRC; (%0) 102% 58.50% 72.80% 76.00% 104% I
] - E;: energy requirement of each factory, Veya - methane volume required, HRT;: hydraulic retention time calculated assuming the system operates six days per week,
" Bmax,i- maximum biogas potential, kss;: first-order kinetic constant at 35 °C, k¢;: first-order kinetic constant at 15.8 °C, SMY;: specific methane yield, Vepa.p ;2 volume of
: o 10 ¢ methane that could be produced in each cheese factory from CW with BM-BC addition, FRC;: traditional fuel replacement capacity, i: denotes the different cheese
— il * s | factories considered in the analysis.

70w ToTw TooeW = woTwW

Fig. 1. Geographic distiibution of the five cheese-producing factories selected for the study in the Puno region, Peru.
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