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Abstract: -The paper consists of design of green gas plant, how and which materials required for designing of 

green gas plant. Green gas which is normally known as biogas is the famous technology used for energy generation 

from kitchen or any other organic solid waste. Biogas digesters are used to produce methane gas and the size of the 

digester are commonly bigger in size. All the specification should be understand to avoid materials and fund wasting 

while designing biogas digester. Overall process to design, develop and fabrication of  this digester required the 

skills of designing and fabrication and all the basic knowledge of static, Industrial design and manufacturing 

technology. The paper also gives idea about the current status and recent issue in biogas production. Paper also 

shows the management methods of kitchen waste. The decomposition of kitchen waste can either a through a 

aerobic digestion process or anaerobic digestion process. Most probably anaerobic digestion of kitchen waste is 

commonly used for various green gas plants. Materials handling and arranging is becoming a noticeable things. 
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I. INTRODUCTION 

One of the main environmental problems of today’s society is the continuous increasing production of wastes.  Solid 

waste management in economically developing countries is going is gaining important as some of the most 

important threats to public health and environment quality are related to in efficient waste to a great extent,[4]. 

As the most common practise is to dispose of the waste indiscriminately in the streets or in the open dumps or in any 

other water bodies etc. this leads to pollution of ground and surface of insects which speed the diseases in the 

community. 

The objective was to study the green gas particularly known as ‘biogas’ as a so main to reduce the bed impact of 

kitchen waste on the environment. Various researchers research about the biogas plant and gave some experimental 

and technical idea to design a biogas plant. The main aim of this research waste is to study biogas digester to 

produce biogas by using kitchen waste and monitoring the characteristics of influents, effluent, gas production and 

utilization thus data for biogas digester design [11]. 

Biogas is considered one of the alternative energy sources and is produced through anaerobic digestion or aerobic 

digestion from kitchen waste as raw materials. Energy generated from these sources via anaerobic digestion reduces 

atmospheric methane emission and production of organic manure (dig estate). A number of studies have proved the 

effectiveness of this technology to manage organic waste is an environmentally friendly and cost-effective manner 

[7]. 

The biogas production processes have the advantage of low energy requirement for operation, low initial investment 

cost and low sludge production. When compared to the conventional aerobic processes [7]. Kitchen waste (KW) can 
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be utilized to produce biogas due to its high biodegradability, calorific value, and nutritive value to microbes, which 

will reduce our dependency on fossil fuels. 

Designing and installation of green gas plant has become most common practise now-a-days to generate green gas 

and organic manure from waste materials such as kitchen waste, organic waste etc. Green gas plant generates a 

green gas mainly a met5hane gas which can be used as a cooking gas and the dig estate slurry comes out of it which 

can be used as fertilizer or organic manure to increases the productivity of any crops.    

 

Fig.1 Composition Of Kitchen Waste In India 

II. Biogas production: 

2.1 Current Status Of Biogas Production In All Over The World: - 

Food industry wastes- the hotels, restaurants and community kitchen produce a lot of waste such as vegetable flay, 

state food e.g. uneaten bread, rice, vegetable, etc. Similarly, a large amount of wastes is procedure from 

confectionary industry [3]. 

Although the advantage of biogas since the 19th century, the current rekindling of interest in biogas production and 

hence in methane capture via upgrading, Is due to depletion of natural gas reserves and the increase in GHG 

emission, All the beginning of 20thcentury. The high value of fertilizer (i.e. compost) produced from waste enhanced 

AD technology and favoured the biogas economy. Biogas technology has been widely used in various countries. 

These have been a significant effect in Europe to encourage industrial utilizations to manufacture fuels from 

biomass by adjusting tax exemption and encouraging biogas resource and development programs. In 2010, it was 

reported that the global economic burden, biogas production continued to expand rapidly and to contribute 

significantly to the economic development of rural communities in Germany [6].  
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However, the performance of waste on version into gaseous fuels still remain a crucial issue, which has on used 

research initiatives to focus on easily accessible resources such as agro-industrial waste.   

2.2 Recent Issues In Biogas Production  

Large scale biogas production has significant potential and research efforts towards its further development have 

already been carried out. These processes typically have technical problems that stem from a poor understanding of 

optimal reactor operation. The complexity of AD and the risk that is involved in investment in new technologies are 

two of the major constraints affecting AD improvement. 

The type and number of micro-organisms and/or biocatalyst is that is selection for these degradations of organically 

waste affect the conversion rate and process stability [6]. 

Now-a-days, the recent development in the design of green gas plant is carried out and many designers is focuses on 

economic design of green gas plant. 

Characteristics and methane potential of some food waste reported in literatures:-   

Source Ts (%) Vs (%) Vs/Ts 
(%) 

C/N 
ratio 

pH Carbohydrates 
(%) 

Proteins 
(%) 

Lipids 
(%) 

Methane 
yield 

(ml/g 

Vs) 

KW 24.9 23.1 92.8 18.24 - 49 17.3 23 501 

FVW 13.8 12.88 93.4  4.5 7.74 3.28 2.87 516 

FW 20 

19.2 

20.9 

19.26 

18.45 

20.2 

96.3 

96.1 

95.8 

15.5 

12.7 

14 

- 

- 

- 

47.6 

41.3 

38.4 

24.1 

28.4 

26.3 

28.3 

30.3 

25.3 

548.1 

541.1 

545.3 

FW 10.86 10.22 94 15.18 4.16 5.71 2.29 1.31 460 

FW 25.94 24.59 94.7 17.5 - 48 15.1 10.6 346.2 

FW 10.69 10.06 94 - 4.18 5.69 2.29 1.30 477-459 

FW 24.3 22.5 92.6 23.11 5.02 - 3.38 - 386.7-

551.4 

FW 19.1 

17.2 

20.5 

19.7 

19.6 

20.0 

18.53 

16.72 

19.78 

19.05 

18.91 

19.26 

97 

97.2 

96.5 

96.7 

96.5 

96.3 

17.7 

13.4 

17.8 

16.8 

15.4 

15.5 

- 

- 

- 

- 

- 

- 

10.8 

9.4 

11 

10.1 

9.3 

9.2 

4 

4.5 

3.6 

4.3 

4.6 

4.6 

3.7 

2.9 

5.3 

4.7 

5 

5.5 

536.19 

441.23 

531.30 

537.37 

533.01 

544.95 

AFW 41 34.44 84 - - 52 12 25 - 

VFW 24 22.32 93 - - 53 5 14 425 

KW 19.1 17.80 93.2 14.41 4.5 11.8 2.5 3.5 372.1 

FW 23.2 21.7 93.5  4.4 13.7 2.9 6.5 425.2 

FW 20.05 19.21 95.81 28.4 - 33.22 14.03 25.25 381 

FW 29.4 28.01 95.3 14.2 4.1 - 18.1 19 529 

FW 18.1 17.1 94 13.2 6.5 11.2 3.3 2.3 479.5 

 Note: - FVW: fruit and vegetable waste, KW: kitchen waste, FW: food waste, AFW: animal food waste, VFW: 

vegetable food waste [8]. 

III. Management of kitchen waste 
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Due to increasing in population, rapid industrialization and trends of urbanization, the problem of various type of 

manmade waste products are gradually increasing. These are different type of wastes like solid, liquid and gases 

which are needed to be handled and the waste management itself covers a vast field. In many areas, hotels, 

restaurants, canteens, etc. produces a huge amount of kitchen waste and has bad impact on environment. Sometimes, 

these wastes disposed of in land or any other water bodies. Municipal solid waste management technique is 

successively used for managing the waste. Put also the problems of managing kitchen waste is a big problem. One of 

the advantages measures to manage this kitchen waste is biogas production technology using kitchen waste, the 

useful biogas is generated. For this proper design and performance of biogas plant is required. 

3.1 Anaerobic Digestion- Bio-Waste Treatment Technology 

Anaerobic digestion (AD) is one of the preferred technologies for treating organic waste for the production of biogas 

and methane, which can be used as alternative fuel to liquid petroleum gas (LPG) and natural gas. The residue, after 

completion of AD process, is a stabilized organic material that can be applied directly on agricultural land (without 

any maturing) as a bio-fertilizer and thereby can replace artificial/ mineral fertilizers and after the possibility for 

recycling of nutrients (nitrogen and phosphorous). Thus, AD of bio waste combines the energy production with 

environmental benefits.  

Digester design criteria and performance of AD process attracted the attention of many researches for example; 

Igeni investigated the days of anaerobic digesters for producing biogas from solid waste and analysed effects of 

mixing on biogas product characteristics [5]. 

Anaerobic digestion can be divided into four stages: - 

1.Hydrolysis- Where complex organic molecules (cellulose, protons and facts) are broken down into simple sugars. 

Amino acids and faulty acid by hydrolysed. 

2. Acidogenesis: - The monomers formed in hydrolytic phase are taken up by acidogenesis bacteria to a further 

degraded into shirt chain organic acids, alcohols, hydrogen and carbon dioxide. 

3. Acetogenesis: - In this stage, acetogenic micro-organisms further breaks down the hydrogen and carbon dioxide 

gas to produce mainly acetic and organic acid and alcohols which are converted into acetate. 

4. Methonogenesis: - In this final stage, bacteria kwon as methogenesis, convert acetic acid into methane, Co2 and 

water should be maintained between 5.5 to 8.5 and temperature between 300-600c to maximize the rate of digestion. 

3.2 Aerobic decomposition of kitchen waste  

Aerobic decomposition is an operation of sludge stabilization in which biodegradable organic compounds are 

degraded by aerobic biological reactions. The disadvantages of aerobic degradation are high energy requirement for 

aeration, high nutrients requirement and high production of (kitchen) excess sludge. 

When organic materials decompose in the presence of oxygen the process is most common in nature is called as 

aerobic decomposition. Aerobic oxidation of kitchen waste produces no objectionable odour. Aerobic 

decomposition or composting can be accomplished in pits, bins, stacks, or piles if adequate oxygen in provided. 

 

IV. Biogas/Green Gas Production Technology 
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Gas production from anaerobic digestion is a famous technology. Billions of biogas units have been already 

established throughout the world. Biogas is a clean, efficient and renewable source of energy, which can be used as 

substitute for other non-renewable fuels in order to save energy in rural areas particularly in developed countries. 

India and China are the two leading Asian countries using biogas technology. The distribution of biogas through 

pipelines to end users is very costly. Novel system biogas purification and betting was recently developed at IIT 

New Delhi. The initial biogas batting projects at villages of Maharashtra and Punjab states of India have 

successively produced pure biogas with 98% methane content which was compressed to 150 bar press lore for filling 

in cylinders. 

 

V. Design of Green Gas Plant 

5.1 Materials and methods.      

5.1.1 Digester design 

Design a digester that can guarantee: (1) a consortium of microbes working thermopilic condition (550-600c) in pre-

digester tank and (2) the microbial consortium works with anaerobic digestion (Methonegenesis) in the main 

digester tank [11]. The understanding of the design process is important both to manage the design activity and to 

aid the improvement of products and overall efficiency of engineering-based companies; it is also foundation on 

which a lot of design research is based. It is suggested that understanding this process relative to the creative process 

will give be focused to enhance creative performance and also the resulting ‘quality’ of the product designed.  

From various researches it is found that design of digester is the research it is the most important thing. The design 

digester testing consisted of two experimental stages, namely:  

(1) Determining the digester capacity that included production of green gas, digestate and compost and    

(2) Determining the quality as organic manure.  

5.1.2 Materials & component required for green gas plant 

The basic component requires for design a green gas plant are [4]: 

1. Digester tank 

2. Inlet for feeding the kitchen waste 

3. Outlet for the digester slurry 

4. Gas collection and storage system. 

 The basic materials require for design a green gas plant are [4]: 

1. Empty PVC cans. 

2. M-seal or any water-proof adhesive 

3. Gas collection bags 

4. PVC pipe 

5. Valves   

For the arrangement of components of green gas plant tools are required. They are [4]: - 
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1. Welding tools to weld the pipes and disk into the digester tank. 

2. A hack saw for cutting the pipes. 

3. A sharp knife for acting the holes on the tank.  

From 40% kitchen waste and 10% cow manure and 50% waste, about 65% of methane gas is generated [12]. The set 

up of biogas plant may be as follow. 

 

 

 

 
Fig. 2 Schematic diagram of anaerobic biogas plant 

5.1.3 Production Process Method 

1. After finding the required dimensions of green gas plant they require set-up is made. 

2. PVC can have certain capacity in litres can act as a digester unit. 

3. PVC pipes will be used for feeding kitchen waste, guide pipe fixed with the digestion chamber and a pipe 

will be used as outlet for organic manure. 

4. 3 holes mainly require a smaller hole for gas delivery system, a hole for fixing slurry outlet pipe and one 

hole for fixing the waste feeding pipe on right side. Made their holes with the help of a sharp knife and 

hack saw blade 

5. Digestion tank is fitted with a control guide pipe and an outlet pipe for slurry. 

6. Two holes are cut through diametrically opposite side of the cylindrical body in the lower half of the can 

and a flexible pipe is introduced, forming loops inside the can and coming out of the end.  

7. For this whole process, it is required to maintain a specific temperature under which micro-organisms 

growth takes place and process of decomposition then further carried out. 
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It should understand that the temperature below 100c or above 900c, microorganisms destroyed completely. So, 

it is essential to maintain optimum temperature (370c) for green gas production. The range may also be varying 

from 400-600c [1]. 

VI. Conclusion 

Green gas production technology helps to generate energy and organic manure; kitchen waste can be used as a raw 

material for feeding the waste into the digester. It is also observed that purpose setup and dimension of green gas is 

important. Design of every unit must be accurate for good amount of energy generation and for increasing the 

productivity rate of gas it is necessary to maintained the suitable environment inside the digester. 

The dimension, design, arrangement of various components of green gas plant plays the very important role in 

proper functioning of plant, Kitchen waste can be collected from hotels, restaurants, canteen, industries, or from any 

food resources, which is used as raw materials. Green gas technology gives eco-friendly environment and also gives 

the solution for management of kitchen waste. 

It is also observed that anaerobic digestion of kitchen waste is more efficient and fast process for generation of gas 

like methane, carbon-dioxide, etc. as compared to aerobic decomposition. Select ion of required materials is also a 

noticeable thing for design of green gas plant. Using the required materials, the green gas plant can be installed and 

it is also require making structure economical and cost-effective.  
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