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Abstract: production of biogas by using different types of biodegradable kitchen waste material is a feasible 

option to protect from highly fuel crisis. In this research we design and constructed the small-scale anaerobic 

biogas plant and processed for generation of renewable energy from industrial kitchen waste as a substrate. The 

important biological reactions involved in anaerobic digestion as Hydrolysis, Acidification, 

Methanogenesis. Anaerobic digestion of kitchen waste was carried out in our college environmental 

laboratory by fabricating a set-up of biogas plant to work as batch process. Monitoring of the process 

was carried out daily. Sampling and its testing were done simultaneously. Based on the results 

obtained, design of digester for the 4 kg sample of industrial kitchen waste was carried out.  
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I.  INTRODUCTION 

The current condition of our country is facing numbers of problems which will become more serious in coming 

years. Demand of fuel products is increasing, India has been spending a big lots of money for importing these 

products. Across the India there are thousands of food industries and hotels which produce huge amount of food 

waste. This waste cannot be effectively managed and drained off into the water bodies (i.e. river, lake, ponds 

etc.) and decomposed by land filling which produce ultimately bad impact on environment (i.e. pollute the water 

bodies by harm and reduce the quality of soil.The main aim of this research work  is to design and construct 

different units with of anaerobic biogas digester to produce biogas by using cow dung and waste food as 

biomass and monitoring the characteristics of influent, effluent, gas production and utilizing this data for biogas 

digester design.  

 

II.  DESIGN AND CONSTRUCTION OF ANAEROBIC BIO-DIGESTER 
The design of the digester is done for the industry named „Parker Hannifin’s.  Amravati road near bazargaon 

The data collected from the industry. The total amount of kitchen waste generated is approximately 40 kg on 

daily basis from the canteen of industry. In this research paper we have prepared a small scale biodigester plant 

for industrial waste in the ratio of 10:1 hence the capacity considered for design was 4 kg of kitchen waste and 1 

kg of cow dung.  

Total (waste + cow dung) = 4 + 1 = 5 kg.   

 

2.1 Units of biodigester 

The design of the digester has been divided in five parts. 
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Part A: Design of churner 

Churner is a first unit; the basic purpose of this unit is to grind up the kitchen waste into smaller particle size of 

0.5 to 1 cm      smaller particle size have the large surface area. Following are the components of churner  
1. Wash Basin jar  

2. Peanut cutter 

3. Rotor Motor (300 rpm)  

 

Part B: Design of heating unit 

The second component part of biodigester is heating chamber. The heating chamber consists of following 

components 

1. two steel drums  

2. heating coil  

3. temperature controller regulator  

4. thermometer  

5. steel blade  

6. Agitator  

Steel drum is having dimension of 45cm height and 33cm diameter. In this unit, the kitchen waste 

is heated at different temperatures for removal of moisture content. Agitator consists of two steel 

blades and the keeping distance between these two blades is 15 cm and rotated at a speed of 45 

rpm for uniform mixture of kitchen waste in heating unit. 

Churner

Heating unit

Acidification  tank

Methanogenesis tank

Gas collecting unit
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Part C: Acidification and methanogenesis tank 

 

I. The daily inflow is 5kg/day or 0.005m3/day  

II. Retention Time/ Detention Time 

The detention period is calculated by keeping the aspects of kinetics of flow into 

considerations. Thus, the following equation has been taken for the decided purpose of work. 

                                                 t = 
1

𝑘𝑑

1

𝑛∗𝜎
− 1 

LThis equation is valid for the case of primary sludge digestion of an anaerobic digester, and the 

nomenclature with their values, for the proposed equation are given as, 

 kd = rate co-efficient of sludge BVSS anaerobic destruction, 

      = 0.272 * 1.048(Ø -33)0 

Ø = temperature in the digester, 40o 

   n = residual fraction of BVSS at the end of digestion 

       = 0.15            

   σ = Correction factor for actual raw sludge BVSS content  

      = 1.0 

given equation, the detention period for the digester is found out to be as 

t =14.96 days       says     t =15 days 

 

similarly, for Ø = temperature in the digester, 45o 

the detention period for the digester is found out to be as 

t = 12.96 days       says         t = 13 days 

III. Volume of the acidification and methanogenesis tank 

 

The required volume of the digester can be calculated with a simple formula which is stated 

below. 

Volume = daily inflow (m3/day) * Detention Period (days) 

               = 0.005 * 13 

               = 0.65 m3 

= 65 lit.  (considering 70 lit) 
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Now here we have to provides two insulated opaque drum has the approximate capacity 35 

lit. of each, one as acidification tank and another as a methanogenesis tank 

a) Acidification tank 

 
The third unit of biodigester plant is acidification tank, this tank consists of insulated opaque drum of 

height  55 cm and diameter of tank is 30 cm and has the capacity of tank is 38 lit. inside of the drums 

there are three baffle walls of size (20(L) 8(W) cm).  which is provided for increasing the surface area 

of kitchen waste and at the bottom of the drum white cement is placed for matching the level of pipe. 

This tank is coated with black paint to prevent the entry of sunlight inside of the tank and hence to 

allow the anaerobic digestion of kitchen waste. The microorganism’s growth take place in this tank. 

The bacteria convert the organic waste into acetic acid. 

b) Digester 

(methanogenesis) tank 

 

 

The fourth unit of biodigester plant is digester (methanogenesis) tank, this tank consists plastic drum 

of height of 55 cm and diameter of tank is 30 cm and the capacity of tank is 38 lit. inside of the drums 

there are three baffle walls of size (20(L) 8(W) cm).  which is provided for increasing the surface area 

of kitchen waste and at the bottom of the drum white cement is placed for matching the level of pipe. 

This tank is coated with black paint to prevent the entry of sunlight inside of the tank and hence to 

allow the anaerobic digestion of kitchen waste. The microorganism’s growth take place in this tank. In 

this tank bacteria converts the acetic acid into methane gas.        

IV.              Gas collecting unit 

To collect the gas as a end product we provide tube of tyre. 
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2.2 Layout of biodigester plant 

 

 

 

III. COST ANALYSIS 

 construction cost-               22850/- only 

 transportation cost-                1500/- only 

 operating cost 

1. Electricity charge =   7.5 /unit 

2. Cost of waste       =   not decide 

 operator cost 

              Depends on handling  

V. CONCLUSIONS 

The following outcomes are appearing to be justified from the design and construction of digester: 

1. Basically, this biodigester plant is design for increasing the surface area of food waste which 

automatically increase the reaction rate and generate the green gas at higher rate as compare to the 

normal biogas plant 

2. Temperature also affects the development of bacteria in digester tank higher is the temperature, 

higher is the rate bacteria development and generate the gas. 

3. .Ultimately here we are reducing the gas production time        
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