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reserve the right to modify or discontinue, temporarily or permanently, this ebook or any part thereof
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Anaerobic digestion yield is the most critical parameter in biogas plant operations. It
refers to the amount of biogas produced per unit of feedstock. In other words, it is a

measure of the efficiency of the anaerobic digestion (AD) process.
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A biogas plant that does not yield a high gas flow is at best a lost opportunity and at
worst could become a costly liability. But it need not be that way, and by reading this you

will know better to avoid the pitfalls and ensure that your biogas plant excels.

The Basics of Anaerobic Digestion

Biogas plants employ anaerobic microorganisms to break down organic waste materials,
such as agricultural waste, food waste, and sewage sludge, into biogas, a renewable

energy source.

The anaerobic digestion yield is typically expressed as the volume or energy content of
the biogas produced per mass or volume of feedstock. The yield depends on several
factors, including the type and quality of the feedstock, reactor design, process
conditions, and microbial community. A high yield indicates an efficient and cost-

effective biogas production process.
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Maximizing the anaerobic digestion yield helps to enhance the sustainability of the
biogas industry by reducing reliance on fossil fuels and minimizing environmental

impacts. To achieve this, biogas plant operators need to optimize their:

o feedstock management,
e reactor design and operation, and

e post-digestion processes to achieve maximum yield.

Accurate measurement and monitoring of the anaerobic digestion yield are essential for
efficient process control, optimization, and quality assurance. Thus, understanding the

concept of anaerobic digestion yield is critical for those involved in the biogas industry.
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But, before we move on we would like to make the point that in this guide we have
limited our discussion to the yield of AD plants, namely the energy output. An industry-
leading yield can still result in an AD plant which fails to impress, and may even lose
money, if the sacrificial energy used to keep it running is not also optimised to be as low a

burden as possible.

Introducing the Factors which Influence the Gas
Yielded by a Biogas Plant

Biogas production has become increasingly popular over the years, thanks to its
environmental benefits and its potential as a renewable energy source. The efficiency of
biogas production depends on various factors which influence the gas yielded by a

biogas plant.
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These factors include:

e the type and quality of feedstock used,
e the temperature and pH level of the reactor,

e the retention time, and the method of mixing.

That the type and quality of feedstock used in biogas production significantly affect the

gas yield, is easy to grasp. Different feedstocks have varying chemical and physical

properties that affect their biodegradability.

Carbon-to-nitrogen ratio
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Feedstocks with a high carbon-to-nitrogen ratio, such as animal manure or food waste,

are ideal for biogas production.

Temperature and pH levels

Temperature and pH levels are also critical factors that affect the microbial activity in the
reactor. Optimal temperature and pH levels ensure an efficient breakdown of the organic

matter into biogas.

Retention time

Retention time, which refers to the duration of time that the feedstock is in the reactor, is
also an essential factor. The biodegradation process requires a sufficient amount of time,

and longer retention times lead to increased gas yield.

Mixing

Finally, the method of mixing, which affects the contact between the feedstock and
microorganismes, also influences the gas yield. Effective mixing ensures that every
feedstock particle is exposed to the microorganisms, leading to an efficient breakdown

of organic matter.
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To conclude, before we look in more detail at these factors, it is essential that all biogas
plant operators understand the factors that influence the gas yield in biogas production.
This is the only way that the AD plant operator will achieve a stable reactor and even

then, only by constant attention to every one of these factors that biogas plants operate

profitably in the long-term.

In the sections that follow we teach you the detailed knowledge that is crucial in
ensuring efficient and optimal biogas production. Biogas plant operators must carefully

consider and manage all these factors to maximize their yield potential.

Dry Matter Content

Dry Matter Content refers to the amount of solid content present in a substance after
removing its water content. This parameter is considered a significant aspect in various

industries, including agriculture, food, and dairy.
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In the discussion of the potential yield of any AD plant feedstock, just as in the
agricultural sector, dry matter content plays a vital role in determining the nutritional

value of animal feed — in our case the microbial “animals” in the digester.

It gives an accurate measurement of the amount of energy and nutrients that the
“animals” are receiving from their food. Moreover, for an AD plant operator to know the
dry matter content also helps them, just like farmers and feed producers, to adjust the

animal’s diet to ensure optimum growth and performance.

The dry matter content helps in understanding the quality of the feed in terms of the
benefit to microorganism growth (and their gas output), just as it does in any food

product by measuring the concentration of nutrients and the organic carbon content.

Similarly, in the dairy industry, the dry matter content in milk is a crucial factor as it
directly affects the milk's quality and yield. A higher dry matter content in milk indicates
high milk solids that lead to an increased yield of cheese and other dairy products.
Hence, measuring the dry matter content of various substances is crucial in determining

the nutritional value of tany feedstock, to the digester organisms, their quality, and yield.

This leads us to consider the important parameter which is the volatile solids content.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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Volatile Solids Content

Volatile solids content is an essential parameter for measuring the degradation capacity
of organic substrate. It is a crucial indicator that helps in the assessment of organic

waste's biodegradability potential, which is essential for ensuring proper management of

municipal solid waste.

N
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The concept of volatile solids content is based on the principle that organic matter is
decomposed under specific conditions, resulting in the release of gases such as

methane, carbon dioxide, and other volatile substances.

These volatile substances are referred to as volatile solids, and their percentage content
in organic matter is a measure of the substrate’'s digestibility and the amount of

methane that can be produced.
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The determination of volatile solids content is an essential aspect of waste management
and thoughout environmental science. It provides valuable information for designing
and operating anaerobic digestion systems, composting plants and optimizing the

efficiency of wastewater treatment processes.

It also helps in the sustainable management of organic waste streams by identifying

their potential use in energy recovery and nutrient recycling.

In conclusion, the volatile solids content parameter is an essential tool for evaluating the
biodegradability of organic waste streams. Its measurement is critical in waste

management facilities, wastewater treatment plants, and composting facilities.

Utilizing the volatile solids content ensures proper management and utilization of
organic waste, leading to sustainable waste management practices and environmental

protection.

The Beneficial Effects of Digester Mixing and Biogas Output

Digester mixing is a crucial process in biogas production that can have significant effects
on the performance and efficiency of biogas plants. This is because digester mixing
enhances the biodegradation process by breaking up scum and sediment layers,
promoting uniform mixing of the substrate, and reducing dead zones or areas that are

not active in the anaerobic digestion process.
As a result, digester mixing:

* increases biogas production
* improves substrate conversion rates, and

e reduces operational costs and maintenance expenses.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
Page 12


https://eurobic11.com/anaerobic-digestion-yield-guide-to-biogas-output/

Anaerobic Digestion Yield - The Guide to Optimum Biogas Output

The benefits of digester mixing have been demonstrated in various studies, including
increased biogas yield, improved substrate utilization, and reduced hydraulic retention
time. Another advantage of digester mixing is the prevention of sudden spikes in the
production of biogas that can cause system overload, resulting in equipment damage

and downtime.

Additionally, digester mixing can help to reduce odor and emissions, which are

associated with biogas plants.

Moreover, the higher biogas output from digester mixing can be used as an alternative
source of energy, particularly in the production of heat and electricity. This power
generation can provide significant cost savings and improve the overall sustainability of

biogas plants.

Therefore, implementing digester mixing in biogas production can have multiple
benefits, including reducing operational costs, increasing biogas yield, improving

substrate utilization, and promoting sustainability.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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The Importance of a Stable Reactor and Well-Acclimatised
Microorganisms for a High Biogas Output

A stable reactor and well-acclimatised microorganisms are paramount to achieving high
biogas output from a biogas plant. The reactor is the heart of the biogas plant, converting

organic matter into biogas.

A stable reactor ensures that the biogas production process runs smoothly and
consistently over extended periods, providing a reliable source of biogas. However, if the
reactor is not stable, the performance of the plant will be compromised, resulting in low

biogas yields and inefficiency.

=g =

Microorganisms play a critical role in breaking down organic matter into biogas by
anaerobic digestion. When microorganisms are acclimatised, by providing stable
chemical and temperature successive populations they adapt to survive best in the
conditions provided. They naturally evolve through Darwinian laws of “the survival of the
fittest” to optimise the digestion of specific substrates, making them more efficient in

breaking down organic matter.
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With time, they become more robust and can withstand changes in feedstock
composition, temperature and other environmental factors, leading to yet better-

improved biogas yields.

In conclusion, ensuring a stable reactor and well-acclimatised microorganisms are crucial
for a high biogas output. This requires the implementation of best practices in the design
and operation of biogas plants. Through these measures, biogas plants can achieve

maximum efficiency, reliability, and sustainability.

How a Build-Up of Inert Materials Plus Plastic Pieces in a Digester
Tank Reduces Gas Yield

The accumulation of silt, sand, grit, and plastic pieces in a digester tank can have a

significant impact on the gas yield of biogas production.

It is important to understand that the proper operation of a digester tank requires an
appropriate balance of organic matter, water, and microorganisms. However, the
accumulation of non-organic materials such as plastic pieces can interfere with the

balance, leading to reduced gas yield.

When silt, sand, and grit settle at the bottom of the digester tank, they create a layer that
hinders the flow of liquids, which prevents the microorganisms from accessing the
organic matter. The microorganisms require access to the organic material to break it

down into gases such as methane and carbon dioxide.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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The accumulation of non-organic materials such as plastic disrupts the microbial
population that is responsible for the production of biogas. The plastic pieces can also
clog the pipes and valves, further reducing the gas yield. Therefore, reqular maintenance
and cleaning are necessary to prevent the build-up of silt, sand, grit, and plastic pieces in

the digester tank.

However, the best-run AD plants use the latest in organic pulp feedstock pretreatment
equipment known as food waste depackagers and separators to ensure that inert
materials of all types don't enter the digester tank. even then, the prudent operator
ensures that in the event that small quantities of inert materials do build up at locations
within the digester they can be remobilised using digestate recirculation, biogas

sparging, etc.

The use of Particle Size Reduction Technology for digester feed pretreatment is
nowadays unacceptable because depackaging machinery is available (e.g Drycake
Twister) which does not shred and mill the unwanted objects in organic waste to make
microplastic. In addition, the use of filters and screening devices can prevent plastic

pieces from entering the digester tank in the first place.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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Particle Size Reduction Technology is an anachronism of the waste recycling industry
which began by developing this equipment to make RDF pellets. Now that China and
other developing nations no longer accept waste dumping from wealthier nations
Particle Size Reduction Technology is not needed, and must be stopped due to the

build-up of plastic in our oceans.

The removal of these materials will restore the proper balance of organic matter, water,

and microorganisms, and that alone will improve the gas yield.

By taking these measures, biogas producers can ensure that their digester tanks operate
at maximum efficiency and that they generate, or exceed, the expected amount of

biogas.

Biogas Output per Tonne of Volatile Solids

Biogas Output per Tonne of Volatile Solids is a key indicator of the efficiency of anaerobic
digestion, which is the process of breaking down organic waste to produce biogas —a

renewable energy source.

The amount of biogas produced per tonne of volatile solids is affected by several factors,
including the composition of the feedstock, the temperature and pH of the digester, and
the hydraulic retention time. A high biogas yield per tonne of volatile solids is desirable as
it can increase the economic viability of anaerobic digestion, reduce greenhouse gas

emissions, and provide a sustainable source of energy.

Several techniques can be employed to increase the biogas output per tonne of volatile
solids, including pre-treatment of the feedstock, co-digestion of multiple feedstocks, and

optimization of the operating conditions in the digester.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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A classic example of this is sewage sludge digesters installed at wastewater treatment
facilities (sewage works). Sewage-sludge (excess return activated sludge (RAS) is
notoriously slow to digest. After all, it is the organic matter left after passing through the
aerobic process (usually aeration in an activated sludge treatment process) at the

sewage works.

So, it can make sense to retreat the sewage sludge before feeding it into the biogas
plant by such methods which break down the cell walls (and release the volatile solids
content) to raise the yield without increasing the retention time of the reactor.

Techniques used to do this include:

High-pressure and temperature hydrolysis

Addition of enzymes

High shear forces such as from extruding the sludge under high pressure

Ultrasonic transducers that smash up cellular structures.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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To recap on this section; properly designed and maintained anaerobic digestion systems
can produce biogas with a high methane content, which further enhances the economic
value of the biogas produced. In conclusion, Biogas Output per Tonne of Volatile Solids is
an important metric that can guide the design, operation, and optimization of anaerobic

digestion systems.

By maximizing the biogas yield per tonne of volatile solids, it is possible to increase the
commercial viability of anaerobic digestion, reduce greenhouse gas emissions, and

provide a sustainable source of renewable energy.

Techniques Used to Raise Biogas Yield

The use of biogas, which is derived from organic material, as a source of renewable energy
continues to gain popularity. However, the amount of methane content in biogas can

vary depending on the source material and the process used in its production.

Methane is a key component of biogas and plays a significant role in determining its
energy value. Therefore, increasing the methane content in biogas can significantly
improve its gas yield. Several strategies have been employed to raise the methane

content in biogas.

Increasing the retention time

One such strategy is increasing the retention time of organic material during anaerobic
digestion. This allows for better degradation of complex organic compounds to simpler
compounds, which increases the amount of methane produced. Additionally, the use of
co-digestion, which involves mixing different organic materials, can also improve the

methane content in biogas.

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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Another approach involves optimizing the process conditions, such as temperature and

pH, to create a favourable environment for methane-producing microorganismes.

Proper mixing and agitation of the organic material in the digester can also promote the

growth of methane-producing microorganisms.

Increasing methane content in biogas is crucial for its effective use as a renewable
energy source. Improved biogas yield not only benefits the environment by reducing
greenhouse gas emissions but also provides an alternative source of energy that can

help reduce dependence on fossil fuels.

Avoiding Inhibiting Components in the Feedstock

In the realm of industrial processing, the feedstock is a critical component used to
produce a wide range of products, from biofuels to chemicals. However, the feedstock
can contain inhibiting components that can significantly impact the efficacy of the final

product.
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These inhibiting components can be in the form of impurities, unwanted chemicals, and
other contaminants that can adversely affect the chemical reactions or processes used in
the production process. Avoiding inhibiting components in the feedstock is a critical step

towards ensuring successful industrial processing with high-quality output.

Effective feedstock management techniques can minimize the presence of inhibiting

components in the feedstock by:

e using chemical analysis to guide decision-making when operators agree to accept
certain organic digester feed materials
e filtering out unwanted impurities and contaminants

e visual inspection at the point of discharge of deliveries.

By adopting appropriate measures, industrial processors can avoid the negative
consequences of inhibiting components, such as reduced product yield, increased costs,

and decreased efficiency.
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Therefore, careful consideration of feedstock quality and the avoidance of inhibiting

components can be crucial to achieving successful organic waste processing with high-

quality and high-yielding gas output.

Keep the Feedstock Fresh and Feed the Digester Fresh Food
Waste

Oh! No!
Look at that,
we're not just expected
to give milk anymore,
we've got to feed
his bloomin' tractor.

The future of farming: Cow-Dung Tractor

Careful storage and handling of the feedstock, such as temperature control and the
prevention of exposure to outside elements, can also prevent the onset of aerobic
decomposition and reduce the initial loss of calorific value in many organic wastes. This

can help to maximize the calorific value fed into the digester.
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Avoiding Damage to Biogas Yield when Introducing New Materials
into a Digester

Biogas production is one of the most sustainable forms of energy production today. It is
renewable, cost-effective, and reduces greenhouse gas emissions. However, the success

of biogas production largely depends on the health and efficiency of the digester.

Any changes made to the digester, such as introducing new materials, can cause
significant fluctuations in biogas yield. For example, a simple illustration is the seasonal
changes in woody material from park and garden waste. The woody content will be far

higher in winter than in spring and summer.

O

Plant Operator Training

An inattentive biogas plant operator can easily be surprised at the extent of changes in
gas yield/ reactor health (as in pH balance, sulphur content etc)) if the woody content
(dead leaves, woody bark) is not balanced with the green matter (grass mowings etc).
This can be done by the provision of storage if careful attention is paid to the avoidance of

odour.
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A similar effect occurs across all organic feed materials. Therefore, it is essential to be

mindful when introducing new materials into a digester to avoid damaging biogas yield.

Monitoring the Feed Quality Delivered to the AD Plant

The first step to avoiding damaging biogas yield is to conduct a thorough analysis of the

materials to be introduced.

The analysis should include the chemical and biological characteristics of the material,
including pH, nutrient content, and biodegradability. This information will help determine

the ideal dosage and mix of the new materials with the existing substrate.

It is also essential to ensure that the digester is properly prepared to receive new
materials. This can be done by adjusting the pH and temperature of the digester to
ensure that the new materials can be broken down effectively. For example, alkali may be
dosed to raise the pH buffering capability of the reactor, ahead of a known slightly acidic

feed.

Introduce New Feedstocks Gradually

Additionally, introducing new materials should be done gradually, to allow the microbes
in the digester to adjust to the new substrate. In conclusion, introducing new materials

into a digester can have a significant impact on biogas yield.

However, with proper planning and preparation, the effects can be minimized. By
conducting a thorough analysis of the new materials, ensuring the digester is properly
prepared, and introducing new materials gradually, biogas yield can be maintained at

optimal levels.

Estimating Energy Yields from Feedstocks

Anaerobic Digestion Yield - www.anaerobic-digestion.com
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Estimating the energy yields from feedstocks is an essential aspect of any bioenergy
project. It is vital to have a good understanding of the energy content of the feedstock

being used to calculate the potential for energy generation.

The ability to accurately estimate energy yields from feedstocks is crucial for businesses

and governments looking to invest in renewable energy projects.
The energy yield of a feedstock is determined by its:

e composition, meaning

e the amount of carbon and hydrogen present in the feedstock.

Biomass containing a higher percentage of carbon and hydrogen will yield a higher

amount of energy.

Various analytical methods are available to determine the composition of feedstocks,
including proximate analysis, ultimate analysis, and bomb calorimetry. These methods
help calculate the energy yield of a feedstock by measuring the amount of energy

required to burn a sample of the material completely.
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As the demand for renewable energy continues to grow, it has become increasingly
important to accurately estimate the energy yields from feedstocks. Understanding the
energy content of feedstocks is also important for optimizing the efficiency of bioenergy

pprocesses.

Accurate energy yield estimates can help businesses make informed decisions about the
type and amount of feedstock to use, the equipment required, and the capacity of the
energy generation facility. In conclusion, estimating energy yields from feedstocks is a

critical component of any bioenergy project.

Accurate calculations can help businesses and governments make informed decisions
about investments in renewable energy projects. By using analytical methods to
determine the composition of feedstocks, energy yield estimates can be calculated to
optimize bioenergy processes and promote the development of sustainable and

efficient energy generation systems.

Energy Yield from Adding Off-Farm-Source Material

Energy yield from adding off-farm-source material is a vital aspect of the co-disposal of
organic waste in the biogas industry. Farmers and ranchers have been exploring ways to
utilize energy sources beyond the traditional methods of harvesting crops and raising

livestock.

The addition of off-farm-source materials such as organic waste fromm municipal facilities,
food processing plants, and energy crops has opened new avenues for anaerobic

digestion yield in energy production.
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By utilizing off-farm-source materials, anaerobic digestion reduces the volume of waste
that would otherwise end up in landfills while generating clean and renewable energy. It
also provides an additional revenue stream for farmers and ranchers, who can sell their

excess energy to the grid.

The implementation of anaerobic digestion on farms and ranches also reduces
greenhouse gas emissions, contributing to the fight against climate change. In
conclusion, the addition of off-farm-source materials for energy production through

anaerobic digestion presents multiple benefits for the agricultural industry.

It promotes sustainable agriculture by reducing waste and generating clean and
renewable energy, while also providing an additional source of revenue for farmers and
ranchers. This innovative approach to energy production has the potential to

revolutionize the way we think about energy production and sustainability in the future.

Energy Yield from Energy Crops

The increasing demand for renewable energy sources has led to a rise in the cultivation
of energy crops, which are plants grown specifically for their ability to generate energy.
Energy crops, such as corn, soybean, sugarcane, wheat, and switchgrass, have a high

biogas energy yield compared to, for example, farm manure.
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The yield of a crop depends on various factors such as climatic conditions, soil fertility, and

irrigation.

However, the energy yield of an energy crop can be increased by using advanced
cultivation techniques and biotechnology to increase growth productivity. Furthermore,
energy crops can be used for the production of biofuels, biogas, and biomass, which can

replace fossil fuels and reduce greenhouse gas emissions.

Apart from their high energy yield, there are emerging energy crops that offer other
environmental benefits. They are being cultivated because they require less water and
pesticides than traditional crops, and the added benefit can be that this also reduces soil

erosion and water pollution.

Additionally, the latest new generation of energy crops can be grown on marginal lands
that are unsuitable for other crops, reducing the pressure on prime agricultural land. The
cultivation of energy crops also creates new market opportunities for farmers, providing

them with an additional source of income.
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In conclusion, energy crops are a promising source of renewable energy with a high
energy yield and various environmental benefits, if they can be cultivated in addition to
food. If not, most people regard such crops as socially unacceptable in view of the huge

demand for affordable food nowadays.

Nevertheless, with proper management and biotechnology, energy crops can help meet
the growing demand for energy while reducing the impact of agriculture on the

environment.

Biogas Yield Calculators Online

To estimate the potential energy output and financial viability of a biogas plant,
professionals can use various anaerobic digestion yield calculators (also known as biogas

output calculators).

Our first choice is “Calculating biogas yield rates” by BiogasWorld -
https://www.biogasworld.com/calculating-biogas-yield-rates/ - if you look carefully and
click through the options, this page on BiogasWorld's website provides a detailed guide
on how to calculate biogas yield rates, including per unit volume of the digester tank and
per unit of feedstock. The page includes formulas and example calculations, as well as a

list of factors that can impact biogas yield rates.

Another such resource is the free biogas calculator provided by PlanET Biogas Global. This
pre-planning tool allows users to estimate the gas, electricity, and heat output of a biogas
plant based on input substrates. PlanET Biogas Global also offers personal consultations

for those interested in constructing and operating a biogas plant.
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If you don't mind using any one of a number of mathematical equations to calculate

biogas yield this Valorgas Energy Yields pdf may be the one for you.

Dairy owners, AD system industry experts, and AD researchers can also use the Anaerobic
Digester (AD) System Enterprise Budget Calculator. This tool allows users to calculate the
economic value of an investment in an AD system under various technology and price
scenarios, including anaerobic digestion, co-digestion, compressed natural gas,
combined heat and power, and environmental credits. Users can make changesto
technology options and input/output prices and values to tailor the calculations to their

specific needs.

When using any of these calculators, it is important to understand the inputs required
and the assumptions made in the calculations. Users should also consider the specific
characteristics of their feedstocks, such as moisture content and nutrient composition,

which can significantly affect the biogas yield and financial viability of a biogas plant.

Gross Value of Electricity and Heat from Energy Crops

The gross value of electricity from energy crops is determined by the amount of
electricity generated per unit of the crop, the price of electricity, and the cost of growing

and harvesting the crops.
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Similarly, the gross value of heat from energy crops is dependent on the amount of heat
generated per unit of the crop, the price of heat, and the cost of growing and harvesting

the crops.

Energy crops have the potential to generate significant revenue for farmers, reduce
dependence on fossil fuels, and contribute to sustainable economic growth. In
conclusion, the gross value of electricity and heat from energy crops is a key metric in
assessing the economic viability of this important sector, and its continued growth is

essential for the transition to a more sustainable energy future.

Energy Used to Produce and Digest Crop

In modern agricultural practices, the production and digestion of crops require a
significant amount of energy. From planting to harvesting, the use of energy-intensive
machinery, irrigation systems, fertilizers, and pesticides has become increasingly
common. Moreover, the process of digesting crops also involves energy consumption, as
animals require energy to break down the plant material and convert it into usable forms

of energy.
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This energy expenditure has a direct impact on the cost and sustainability of crop
production. The need for energy-efficient agricultural practices has become paramount,
as the world population continues to grow and the demand for food increases. The
development of sustainable farming practices that minimize energy consumption while

maximizing crop yields is critical to meeting future food demands.

This can be achieved through the use of high biogas yield AD plants, alongside precision
agriculture, which allows farmers to target specific areas of their fields that require

treatment, reducing the use of fertilizers and pesticides.

Additionally, the adoption of renewable energy sources, such as anaerobic digestion solar
and wind power, can help reduce the carbon footprint of agricultural operations. Overall,
the energy used to produce and digest crops is a significant contributor to the cost and

sustainability of agriculture.

By implementing more efficient and sustainable practices, farmers can reduce their
energy consumption, lower their production costs, and mitigate the impact of
agriculture on the environment. The future of agriculture depends on our ability to
produce crops in a way that is both efficient and sustainable, and minimizing energy use

is a critical component of this goal.

Energy Balance

The energy balance of a biogas plant refers to the energy input and output of the plant
and the efficiency of the plant in converting organic matter into biogas. The assessment
of the energy balance involves calculating the energy input, energy output, and

efficiency of the biogas plant.
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The energy input of the biogas plant includes the feedstock used to produce biogas, as
well as the energy required to operate the plant. The energy output is the amount of

biogas produced by the plant. The efficiency of the biogas plant is the ratio of the energy

output to the energy input.

O

To calculate the energy balance of a biogas plant, the gross yield of biogas is measured,
and the energy content of the biogas is calculated. The energy content of biogas can
vary depending on the composition of the feedstock used, but a commonly used value is

21 MJ/Nm3 (megajoules per normal cubic meter) of biogas.

Next, the energy input required to operate the biogas plant is calculated. This includes
the energy needed to run the digester, mix the feedstock, and heat the digester. The

energy input is typically measured in kilowatt-hours (kWh) or megawatt-hours (MWh).

The energy balance is then calculated by subtracting the energy input from the energy
output and dividing the result by the energy input. The result is the efficiency of the

biogas plant, expressed as a percentage.

In order to supply the energy demanded to operate an anaerobic digestion plant, various

electrical power burdens must be generated. These commonly include:
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e Mixing of feedstock and slurry

e Depackaging and separation equipment — power usage
» Mixing/ agitation of the digester tank

e Heating of the digester tank

e Biogas upgrading

* Waste heat utilization

* Running screw press etc, to post-treat the digestate output.

Overall, the energy balance of a biogas plant is a crucial factor in determining the
feasibility and sustainability of the plant. By calculating the energy input, energy output,
and efficiency of the plant, it is possible to optimize the operation of the plant and

maximize the benefits of biogas production.

Anaerobic Digestion Yield Conclusion

Anaerobic digestion is an effective process that is used to convert organic waste into

biogas and fertilizer.

The yield of this process depends on various factors, including the type and composition
of the waste material, the temperature and pH of the reactor, and the retention time of
the waste material in the reactor. After conducting extensive research on anaerobic
digestion yield, it is concluded that this process can be remarkably efficient in producing

biogas and fertilizer from organic waste.
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It is essential to monitor and control the right conditions within every digester tank to
promote the growth of the microorganisms that are responsible for the decomposition

of the organic material and the production of biogas.

The retention time of the waste material in the reactor also plays a crucial role in
determining the yield of anaerobic digestion. A long retention time may increase the
yield of biogas production, but it can also be uneconomical due to the prolonged process

duration.

Therefore, it is essential to optimize the retention time to achieve the maximum yield of

anaerobic digestion.

In conclusion, anaerobic digestion is a highly efficient process that can convert organic
waste into valuable resources such as biogas and fertilizer. By optimizing the operating
parameters, the yield of this process can be maximized, resulting in significant benefits

to farm businesses, the environment, and the economy.
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Resources:

1. Anaerobic Digestion and Biogas Association (ADBA) — https:/adbioresources.org/ -
The ADBA is a trade association for the anaerobic digestion and biogas industry, and
their website provides a wealth of information on biogas yield rates and calculations,
as well as other resources related to anaerobic digestion.

2. Renewable Energy Association (REA) — https:/www.r-e-a.net/—The REAis a trade
association for renewable energy in the UK, and their website provides information
on anaerobic digestion and biogas yield rates, as well as other resources related to
renewable energy.

3. BiogasWorld — https:/www.biogasworld.com/ - BiogasWorld is an online
marketplace and information platform for the biogas industry, and their website
provides information on biogas yield rates and other resources related to biogas
production.

4. European Biogas Association (EBA) - https://www.european-biogas.eu/-The EBAis a
trade association for the biogas industry in Europe, and their website provides
information on biogas yield rates and other resources related to biogas production.

5. International Energy Agency (IEA) Bioenergy Task 37 — https:/www.iea-bioenergy-
task37.0rg/-The IEAis an intergovernmental organization that works to promote
clean energy solutions, and their Bioenergy Task 37 focuses specifically on biogas
production. Their website provides information on biogas yield rates and other

resources related to biogas production.
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