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ABSTRACT

One of the most suitable alternative sources for fossil fuels is biogas from animal fertilizers. The purpose
of this study was to investigate the effect of agitator on the production of biogas and the economic evaluation
of solar reactor relative to element. In this study, the effect of the agitator was studied at 37 ° C for a period
of 55 days. The results of the experiments illustrated that the volume of gas produced from sheep fertilizer at
37 ° C with a stirrer was greater than gas volume at 37 © C without mixer. The amount of cumulative
production of biogas in reactors with an agglomerated solar and element reactors is 936.14 and 947.05 |, and
the cumulative production of biogas in solar and non-agitated reactors is 745.35 and 752.86, respectively.
Also, the cumulative production of methane gas in Solar and element reactors with agitator were 638.45 and
645.89, respectively, and the cumulative production of methane in reactors of solar and non-agitated reactors
was respectively 508.33 and 513.45 liters, respectively. It should be mentioned that methane and carbon
dioxide were measured as 68.2 and 28.38%, respectively. According to the results of the two scenarios
considered when using solar water heater, the cost of 8886330 Rials while the heat element cost in two
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scenarios was 11116650 Rials and 14239056 Rials in 12 years respectively, Which shows that the use of a
solar water heater instead of an heating element is more economical.

Keywords: Biogas, Renewable Energy, Economic Investigations, Solar Water Heater, Anaerobic digestion
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Figure 1: Schematic view of different sections of biogas production reactors, a) Overview that includes: 1)
Electromotor and gearbox, 2) Element reactor tank, 3) solar reactor tank, 4) Electrical panel, 5) water screens,
6) Solenoid valve, 7) Agitator, 8) slurry output valve, 9) Biogas evacuation valve, 10) slurry influx valve, 11)
Analog barometers, 12) tap water into the wall between the two reservoirs, b) Crushed views of tanks that
include, 1) Solenoid valve for water entering, 2) Agitators, 3) Sampling tube, 4) Thermal element, 5) the wall
between the two reservoirs (the water supply area for heat supply)
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Figure 2: Reactors made to produce biogas
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Table 1: Type and amount of sheep feed ingredients

Row Kind of feed Amount (%)
1 Alfalfa 59.32
2 Straw 4.4
3 Soybean meal 5.46
4 barley 30.82
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Figure 3: Solar water heater
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Table 2: Characteristics of sheep fertilizer

Parameter Before loading in the reactor After evacuating the reactor
pH 6.84 7.22
TS(%) 10.69 7.325
VS(%) 80.68 27.612
Tsremoved(%) - 31.48
VSremoved(%) - 65.77
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Figure 4: Changes in pH values
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Figure 5: a) daily production of biogas, b) Daily production of methane gas, at 37 °C with agitator and non-
agitating in two solar and element reactors
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Figure 6: (a) cumulative production of biogas; (b) cumulative production of methane gas, at 37 °C with
agitator and non-agitating in two solar and element reactors
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Table 3: Assumptions
Assumptions and results amount

1 The cost of solar water heater (Rial) 108000000
2 The cost of heating element (Rial) 650000
3 The cost of electricity (Rial) % 861588
4 Shelf life value of solar water heater (Rial) of 2000000
5 Cost per kWh of electricity consumed (Rial) 3 1950
6 (J) s sa (S Kl 2ia jae 12
7 (D) Sl iall 2 e > 2
8 Discount rate (percent) N 15
9 Inflation rate (percent). & 10
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Table 43Results from the first scenario

Net present value of Total Costs Electricity costs after 12 years Price after 12 years device type
11116650 & 8018295 3098355 Heating element
8886330 - 8886330 Solar Water Heater
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s Table 5: Results from the second scenario
Net present value of Total Costs Electricity costs after 12 years Price after 12 years device type
14239056 10339056 3900000 Heating element
8886330 - 8886330 Solar Water Heater
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