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I ORGANIZATION DETAILS  

1.1 Organization profile 

Organization Name : Vigyan Ashram 

 
Address : A Centre of Indian Institute of Education A/P 

Pabal, Tal -Shirur, Dist.-Pune. 412 403 

            

 

Mobile No. : 0213829236 

 

Email ID : vapabal@gmail.com 

 
Website : http:\\www.vigyanashram.com 

 
Founder : Dr. S. S. Kalbag. 

 
 Executive Director : Dr. Yogesh Kulkarni 

 
1.2 Organizational background 

 
 Vigyan ashram is center of Indian Institute of Education. Vigyan ashram is 

located in village Pabal approximately 70 km from Pune on Rajgurunagar-Shirur road. 

A scientist turned education list late Dr. S. S. Kalbag started Vigyan Ashram in 1983 

to find out a solution to the problem in education „‟Vigyan‟‟ means a search of truth 

and ashram symbolizes simple living and high thinking, it is a modern version of the old 

Gurukul system. Over the year Vigyan ashram developed a complete program for 

giving training to the youth in rural and urban areas. Vigyan ashram developed several 

innovations and technologies and successfully commercialized them by training school 

drop outs. Many governments and private organization and individual donor supported 

program of the ashram. 
 Vigyan ashram believes in philosophy of learning while doing. It is the same 

way by which we learn to speak out mother tongue. This natural system of learning 

teaches us without overburdening us by teaching learning process. It believes activity 

to hand is the quickest way to developed intellect. And also believes various rural 

development tasks can be integrated with school education. 
 

mailto:vapabal@gmail.com
http://www.vigyanashram.com/
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1.3 TRAINING PROGRAMS 

 
 Vigyan ashram conducts different training programs throughout the year the 

different training programmers are user level courses, technician level courses, 

management level courses, academic level courses, awareness courses (through 

multimedia system) and technology transfer camps (off campus). 

1.3.1 DESIGN INNOVATION CENTER (DIC) 

 DIC stands for Design Innovation Centre. This new program has been initiated 

and funded by the Ministry of Human Resource Development (MHRD) under the 

scheme “National Initiative for setting up of Design Innovation Centres, Open Design 

School & National Design Innovation Network”. 

 Savitribai Phule Pune University is one of the first organizations to participate 

in the scheme, acting as a DIC hub. In collaboration with Vigyan Ashram, a DIC 

„spoke centre‟ has been started at Pabal.  

 DIC incubates ideas which are useful for society. Efforts are made to convert 

these ideas into products. Requirement of users are taken into account from the 

conceptualization of idea to making final products. 

 DIC wants to promote culture of design at college level. Our rural areas are 

facing with various development problems. These problems are great opportunities for 

creative minds. DIC aims at training youth to taken on these challenges and come out 

with useful solutions. 

 

http://unipune.ac.in/
http://unipune.ac.in/SDC/dic.htm
http://vigyanashram.com/
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FOCUS AREAS OF DIC  

DIC @ Vigyan Ashram focuses on following areas: 

1. Agriculture 

2. Sensors technology 

3. Computer graphics and product design 

4. Environment and Watershed management 

1.3.2 DIPLOMA IN BASIC RURAL TECHNOLOGY (DBRT) 

 
 DBRT is one year residential diploma courses offered at Vigyan Ashram. This 

course is recognized by the National Institute of open schooling and useful for students 

interested to learn by hands this is a multi-skill program in which training is given in 

the area of works in each of the section for 3 months they will work along with 

instructors to give various services. Most of the campus of Vigyan ashram is built by 

our own students as part of their project work. 

i. Engineering: (Fabrication & Construction & Basic Carpentry, Engineering, 

Drawing & Costing) 

ii. Energy & Environment: (Electrical, Motor Rewinding, survey techniques, 

Solar/Biogas etc.) 

iii. Home and Health: (Sewing, Food Processing and Rural lab) 

iv. Agriculture & Animal Husbandry: (playhouse, poultry, goat farming, dairy 

nursery techniques) 

Beside this computer, meditation, sports, adventure, etc. are part of the program  

 
 

1.3.3 FAB LAB 

 Centre of Bits and Atoms of Massachusetts Institute of Technology (MIT), 

USA installed a FAB LAB at Vigyan ashram. FAB LAB is a collection of set of 

computer operated fabrication tool which empowers to do lots of things. Rural areas are 

having lots of problems. Each problem is an opportunity to get some solution, but it is 

true that many of the scientific institution and big R & D Lab might not be interested 

in finding solution to the small problems Reason is very simple, the potential volume 

of such solution will be limited. 
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Following equipment are installed at FAB LAB 

1. Laser Cutting Machine. 

2. Scroll Saw. 

3. Computers (models software). 

4. LCD Projector, Printer, Digital Camera. 

5. Electronic table (soldering equipment, etc.) 

 Vigyan Ashram encourages invention and innovation and put them to use. 

They also try to develop technology for income generation. Many of the technologies 

are developed by their students, who are dropouts from the to present education 

system. 

Vigyan Ashram Developed Following Technology: 

1. Pabal Geodesic Dome 

2. Mechanical Bull Tractor and agricultural equipment‟s 

3. LED Lighting solutions for rural areas 

4. Biogas Based Electrical generation 

 

 

1.4 OBJECTIVES OF ORGANIZATION 

 
Following are the objectives of organization: 

 
1. To learn while doing. 

2. To provide same quality of education to all. 

3. To use modern technology to improve quality of education. 

4. Every Village will have the equipment and the skills that are the basis of all 

modern industry. To achieve the inventions at very low cost. 

5. To access the majority of the rural section with most modern techniques and this 

will split development from the grass-roots and ultimately, propel India into the 

new ages. 
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II.SCHEDULE OF WORK 
 

Sr. No Date SCHEDULE OF WORK 

1. 
01/01/2019 Reporting to Vigyan Ashram and visit to various project 

of Vigyan ashram 

2. 
02/01/2019 Visit to fab lab, microbiology lab, soil testing lab, poly 

house etc. 

3. 

03/01/2019 to 

26/01/2019 

Distribution of assignments 

Worked on first assignment of fixing of bench grinder on 

table 

Worked on second assignment of making of sheet metal 

box for meter  

Learning of Google sketch up and 123 D design software  

Assignments were done in Google sketch up and 123 D 

design software  

Republic day celebration 

4. 27/01/2019 Selection of project 

5. 

28/01/2019 to 

08/02/2019 

Discussion of project with project mentors and planning 

project 

Actual work of project was started 

First batch of kitchen waste for composting was laid 

Data collection for reduction in weight of compost  

Determination of LOD for compost. 

 

 

6. 

09/02/2019 to 

22/02/2019 

In the second and third trial insulation gave to stand. 

The second batch of compost was laid  

The readings of temperature taken  

Data collection for reduction in weight of compost 

 

7. 

23/02/2019 to 

04/03/2019 

For next trial upper crate was covered with green shade 

net  

Third batch of compost was laid 

Data collection for reduction in weight of compost 

 

8. 

05/03/2019 to 

12/03/2019 

Fifth trial of compost taken in dome  

Tray was kept in dome  

Data collection of humidity and temperature 

 

9. 
13/03/2019 to 

30/03/2019 

For next trial system with gunny bags cover made  

Humidity and temperature inside the covering was 
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maintained  

 

Data collection of humidity and temperature  

Sprinkler system gave for wetting the gunny bags 

Assignment on digital fabrication of agricultural tool was 

completed  

 

10. 

31/03/2019 to 

10/04/2019 

The 7
th 

and last batch of compost was laid  

Data collection of humidity and temperature  

Design of tray system in solid works 

11. 11/04/2019 Starting of report writing  

12. 
12/04/2019 to 

17/04/2019 

Design of tray system in solid works software 

13. 
18/04/2109 to 

20/04/2019 

Making of sphere for further results in projects  

14. 

21 /04/2019 to 

30/04/2109 

Calculations for tray system , another two trials of waste 

were laid, completion and submission of report to 

organization.  
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III. INTRODUCTION 

3.1 Tray system for compost 

Now a day's waste management is a crucial problem in society. In which wet 

waste is inevitable. Wet waste is the highest (70%) percentage of total waste. Wet 

waste mainly contains biodegradable waste like kitchen waste and it produces 

flammable gas like methane gas and it causes to the burning of landfills.  This burning 

of landfill also causes problems like Pollution, Greenhouse gas emission, Climate 

change etc. Composting is a best way to overcome these problems. 

3.1.1 What is composting? 

 Composting is a natural biological process, carried out under controlled 

aerobic conditions (requires oxygen). In this process, various microorganisms 

including bacteria and fungi break down organic matter into simpler substances. The 

effectiveness of the composting process is dependent upon the environmental 

conditions present within the composting system i.e. oxygen, temperature, moisture, 

material disturbance, organic matter and the size and activity of microbial populations. 

 Composting is relatively simple to manage and can be carried out on a wide 

range of scales in almost any indoor or outdoor environment and in almost any 

geographic location. It has the potential to manage most of the organic material in the 

waste stream including restaurant waste, leaves and yard wastes, farm waste, animal 

manure, animal carcasses, paper products, sewage sludge, wood etc. and can be easily 

incorporated into any waste management plan. 

 The essential elements required by the composting microorganisms are carbon, 

nitrogen, oxygen and moisture. If any of these elements are lacking, or if they are not 

provided in the proper proportion, the microorganisms will not flourish and will not 

provide adequate heat. A composting process that operates at optimum performance 

will convert organic matter into stable compost that is odor and pathogen free, and a 

poor breeding substrate for flies and other insects. In addition, it will significantly 

reduce the volume and weight of organic waste as the composting process converts 

much of the biodegradable component to gaseous carbon dioxide. 

 Composting is an aerobic method (meaning that it requires the presence of air) 

of decomposing organic solid wastes. It can therefore be used to recycle organic 

material. The process involves decomposition of organic material into a humus-like 

material, known as compost, which is a good fertilizer for plants. Composting requires 

the following three components: human management, aerobic conditions, 

development of internal biological heat. 

3.1.2Temperature 

 Increase in temperature is directly proportional to the biological activity within 

the composting system. As the metabolic rate of the microbes accelerates the 

temperature within the system increases. Conversely, as the metabolic rate of the 

microbes decreases, the system temperature decreases. At a temperature of 68 ºC, 

organic matter will decompose about twice as fast as at 54 ºC.  Temperatures above 68 

ºC may result in the destruction of certain microbe populations. In this case 

https://en.wikipedia.org/wiki/Humus
https://en.wikipedia.org/wiki/Fertilizer
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temperature may rapidly decline. Temperature will slowly rise again as the microbe 

population regenerates.   

 

3.1.3 Microorganisms 

 With the proper mixture of water, oxygen, carbon, and nitrogen, micro-

organisms are able to break down organic matter to produce compost. . There are 

many types of microorganisms found in active compost of which the most common 

are: 

1. Bacteria -The most numerous of all the microorganisms found in compost. 

Depending upon the phase of composting mesophilic or thermophilic bacteria 

may predominant 

2. Actinobacteria - Necessary for breaking down paper products such as 

newspaper, barks, etc. 

3. Fungi - Molds and yeast help break down materials that bacteria cannot, 

especially lignin in woody material  

4. Protozoa- Help consume bacteria, fungi and micro organic particulates. 

5. Rotifers- Rotifers help control populations of bacteria and small protozoans. 

 

 In addition, earthworms not only ingest partly composted material, but also 

continually re-create aeration and drainage tunnels as they move through the compost. 

Composting organisms require four equally important ingredients to work effectively: 

1. Carbon - for energy; the microbial oxidation of carbon produces the heat, if 

included at suggested levels. High carbon materials tend to be brown and dry. 

2. Nitrogen - to grow and reproduce more organisms to oxidize the carbon. High 

nitrogen materials tend to be green (or colorful, such as fruits and vegetables) 

and wet. 

3. Oxygen - for oxidizing the carbon, the decomposition process. 

4. Water - in the right amounts to maintain activity without causing anaerobic 

conditions. 

 Certain ratios of these materials will provide microorganisms to work at a rate 

that will heat up the pile. Active management of the pile (e.g. turning) is needed to 

maintain sufficient supply of oxygen and the right moisture level. The air/water 

balance is critical to maintaining high temperatures (50° - 70° Celsius) until the 

materials are broken down. 

 The most efficient composting occurs with an optimal carbon: nitrogen ratio of 

about 25:1. Hot container composting focuses on retaining the heat to increase 

decomposition rate and produce compost more quickly. Rapid composting is favoured 

by having a C/N ratio of ~30 or less. Above 30 the substrate is nitrogen starved; below 

15 it is likely to outgas a portion of nitrogen as ammonia.  

 Nearly all plant and animal materials have both carbon and nitrogen, but 

amounts vary widely, with characteristics noted above (dry/wet, brown/green). Fresh 

grass clippings have an average ratio of about 15:1 and dry autumn leaves about 50:1 

https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Microorganism
https://en.wikipedia.org/wiki/Actinobacteria
https://en.wikipedia.org/wiki/Bark_(botany)
https://en.wikipedia.org/wiki/Rotifers
https://en.wikipedia.org/wiki/Earthworm
https://en.wikipedia.org/wiki/Oxidation
https://en.wikipedia.org/wiki/Hot_container_composting
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depending on species. Mixing equal parts by volume approximates the ideal C: N 

range. 

3.1.4 Phases of composting  

 Under ideal conditions, composting proceeds through three major phases 

1. An initial, mesophilic phase, in which the decomposition is carried out under 

moderate temperatures by mesophilic microorganisms. 

2. As the temperature rises, a second, thermophilic phase starts, in which the 

decomposition is carried out by various thermophilic bacteria under high 

temperatures 

3. As the supply of high-energy compounds dwindles, the temperature starts to 

decrease, and the mesophiles once again predominate in the maturation phase. 

 The composting process is carried out by three classes of microbes - 

i. Psychrophilic- Low temperature microbes (15-20 ºC) 

ii. Mesophilic- Medium temperature microbes (20- 45 ºC) 

iii. Thermophilic High temperature microbes (45-122 ºC) 

 

3.1.5 Moisture content 

 Composting microorganism‟s thriving in moist conditions. For optimum 

performance, moisture content within the composting environment should be 

maintained at 45 per cent. Too much water can cause the compost pile to go anaerobic 

and emit obnoxious odors.  

3.1.6 Humidity 

It is important to keep humidity around 60% during the early stages of the 

process, since the organisms responsible for decomposition of the materials require 

certain water content for its activity.  

3.1.17Benefits of Composting 

1. Enriches soil, helping retain moisture and suppress plant diseases and pests  

2. Reduces the need for chemical fertilizers. 

3. Encourages the production of beneficial bacteria and fungi that break down 

Organic matter to create humus, a rich nutrient filled material. 

4. Reduces methane emission from landfills and lowers your carbon foot print. 
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IV. Work Accomplishment 

4.1 Problem statement: 

 Compost pile are thoroughly depends on biological culture, water content and 

air humidity. As the compost pile dries up, microbiological growth slows down.  

After mixing in mechanical system compost needs to be piled, we use crates to stack 

instead of pile for better aeration. To provide controlled atmospheric conditions 

(Temperature and Humidity) for the compost  

 Therefore the project aims to find out solution for optimized humidity and 

temperature requirements for BARC culture. 

 

 

4.2 Objectives: 

1. To design tray system of compost 

2. To maintain the parameters like temperature, air humidity and moisture content of 

pile to prevent the drying of compost on one end and anaerobic growth at other 

end. 

To fulfill the above objectives following trials were taken: 

4.3 Trial: 1 
1. The two plastic crates having dimensions of 50×30×30 cm were taken. 

2. First trial was taken open in atmosphere. 

3. Kitchen waste was chopped with manually operated chopper. 

 
Plate no.4.3.1Chopping the vegetable waste by manually operated chopper 

 

4. One crate was filled with 3 kg culture + 10 kg kitchen waste. 

5. Another crate was filled with 7 kg culture + 7 kg waste (1: 1 ratio) 
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             Plate no. 4.3. 2 Crates filled with vegetable waste +kitchen 

 

6. Readings for weight of both crates were taken for 7 days  

7. Loss on drying of compost of both crates were calculated  

8. For calculating LOD compost of 100 gm. weight from each tray was taken , it 

kept in the oven at 110ºC and weight of compost were taken until constant 

weight was obtained. 

9. Loss on drying = 
                                                

                       
×100 

                  
 

 

               

                                                     

 

 

 

      Plate no. 4.3.3Taking of LOD observations 
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Table 4.3.1 . Observations (Reduction in weight of crate) 

 

Date 

Wt. of crate with 3 kg 

culture (kg) 

Wt. of crate with 7 kg 

culture (kg) 

28/ 01 /2019 13.035 12.943 

29/01/2019 12.296 11.366 

30/01/2019 10.864 10.192 

31/01/2019 9.834 9.332 

01/02/2019 9.184 8.684 

02/02/2019 8.682 8.148 

03/02/2019 8.132 7.510 

04/02/2019 7.314 6.496 

05/02/2019 7.098 6.442 

 

Table  4.3.2. LOD Observations: 

Date 

Wt. of sample of 

crate with 3 kg 

culture 
LOD% 

Wt. sample of crate 

with 7 kg culture 
LOD% 

Initial Final Initial Final 

30/01/2019 100 35.61 64 100 41.31 58 

31/01/2019 100 32.46 67 100 48.17 51 

01/02/2019 100 35.96 64.04 100 48.46 51.54 

04/02/2019 100 47.95 52.05 100 39.73 60 

06/02/2019 100 36.61 63.39 100 48.31 51.69 

 

4.3.1 Results: 
1. The reduction in crate with 3 kg culture is 45 % 

2. The reduction in crate with 7 kg culture is 50 % 

 

 
       Plate no. 4.3.4 Crates filled with vegetable waste +kitchen 

3. The LOD of crate with 3 kg culture is 63.39 % 

4. The LOD of crate with 7 kg culture is 51 % 

5. The reduction in weight and LOD of both crates were acceptable, but the 

surfaces of both crates get dried. 
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4.3.2 Conclusion 
1. If the amount of culture increases, then moisture content of compost decreases. 

 

2. From above trial it was decided that to give the insulation to the system ,  that 

can be maintain the humidity and prevent the drying of compost. 

4.4 Trial 2 

To overcome the problem of drying of compost first trial second trial was taken:  

1. First of all the stand for keeping the crates was taken from scrap. 

2. The modification in stand was done; first the unwanted parts of stand were cut with 

hand grinder 

3. Then MS strips were welded at the bottom of stand to keep the crates on it. 

 

 
Plate no. 4.4.1. Welding of M.S. strips 

 

 

4. For insulation the stand was covered with polythene from the all sides. 

5. To prevent the heat loss Velcro strips were riveted on the two closing sides of stand. 

 
Plate no. 4.4. 3 Stitching of polyethylene 

        Plate no.4.4.2  Riveting of Velcro 
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Plate no. 4.4.4 Stand covered with polyethylene 

4. Two crates of 50 ×30×30 cm size were taken , filled with 7 Kg  waste + 600 g saw 

dust + 200 ml liquid broth  which is isolated from BARC culture  (Date: 

11/02/2019) 

 
Plate no. 4.4.5   Mixing liquid broth in saw dust 

 
Table  4.4.1. Observations (Reduction in weight of crates) 

Date Weight of crate (O1), kg Weight of crate (O2), kg 

11/02/2019 8.044 7.614 

13/02/2019 6.708 6.158 

15/02/2019 6.058 5.506 

16/02/2019 5.522 5.03 

19/02/2019 4.488 3.978 

21/02/2019 3.632 3.104 

 

 

4.4.1 Results:  
1. Reduction in weight of crate (O1) was 44 % 

2. Reduction in weight of crate (O2) was 47 % 
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Plate no. 4.4.6 Reduction in weight of crate 

 Another two crates were filled with 1.5 kg culture + 5 kg waste (In same trial) 

 
Table 3.4.2 Observations: (Reduction in weight of crate) 

Date Weight of green 

crate,(kg) 

Weight of orange 

crate,(kg) 

11/02/2018 5.584 8.572 

13/02/2018 4.542 7.01 

15/02/2018 4.116 6.362 

16/02/2018 3.798 5.996 

 
Table 4.4.3 Temperature and Humidity observations 

Date Time 
Inside 

temp. ºC 

Inside 

RH % 

Outside 

temp. ºC 

Inside 

RH % 

12/02/2019 11:30 32 50 30 53 

 12:30 34 51 32 44 

 1:30 36 43 33 45 

 2:30 36 43 33 40 

 3:30 34 46 34 37 

 4:30 33 50 32 39 

 5:30 30 59 30 42 

 

Date Time 
Inside 

temp. ºC 

Inside 

RH % 

Outside 

temp. ºC 

Inside 

RH % 

13/02/2019 11:30 34 37 33 35 

 12:30 34 46 32 39 

 1:30 35 52 34 49 

 2:30 33 40 35 33 

 3:30 32 55 33 31 

 4:30 31 60 31 28 

 5:30 29 65 30 32 

 

Date Time Inside Inside Outside Inside 
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temp. ºC RH % temp. ºC RH % 

14/02/2019 11:30 34 46 31 33 

 12:30 38 28 32 29 

 1:30 36 43 33 31 

 2:30 36 63 33 31 

 3:30 34 57 32 29 

 4:30 33 56 33 26 

 5:30 32 61 30 32 

 

Date Time 
Inside 

temp. ºC 

Inside 

RH % 

Outside 

temp. ºC 

Inside 

RH % 

15/02/2019 11:30 34 68 31 33 

 12:30 37 49 31 33 

 1:30 35 47 32 25 

 2:30 33 45 32 25 

 3:30 32 50 32 25 

 4:30 29 52 30 27 

 5:30 27 57 28 29 

 

Date Time 
Inside 

temp. ºC 

Inside 

RH % 

Outside 

temp. ºC 

Inside 

RH % 

16/02/2019 11:30 35 47 31 28 

 12:30 35 42 33 18 

 1:30 33 50 32 20 

 2:30 32 44 32 20 

 3:30 29 41 32 16 

 4:30 27 50 30 17 

 5:30 25 55 28 23 

 

 

 

Date Time 
Inside 

temp. ºC 

Inside 

RH % 

Outside 

temp. ºC 

Inside 

RH % 

19/02/2019 11:30 37 54 34 28 

 12:30 38 45 35 25 

 1:30 38 36 36 22 

 2:30 36 48 36 22 

 3:30 34 46 35 21 

 4:30 33 45 35 21 

 5:30 31 23 33 22 

Date Time 
Inside 

temp. ºC 

Inside 

RH % 

Outside 

temp. ºC 

Inside 

RH % 

17/02/2019 11:30 34 62 29 30 

 12:30 37 49 29 11 

 1:30 34 51 32 29 

 2:30 34 46 32 20 

 3:30 31 54 32 25 

 4:30 30 53 30 22 

 5:30 29 52 29 25 
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Date Time 
Inside 

temp. ºC 

Inside 

RH % 

Outside 

temp. ºC 

Inside 

RH % 

20/02/2019 11:30 40 47 34 32 

 12:30 43 41 35 33 

 1:30 39 22 37 27 

 2:30 37 35 37 23 

 3:30 36 43 37 23 

 4:30 34 17 35 29 

 5:30 32 50 33 31 

 

 

 

 

 

 

 

 

 

 
Figure 4.4.2 Graph of inside and outside humidity 

 

4.4.2 Results:  
1. Reduction in weight of crate (O1) was 32% 

2. Reduction in weight of crate (O2) was 30% 

3. The kitchen waste was cut in chaff cutter, because of large size it did not 

compost well. 

4.4.3 Conclusion: 
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1. We closed the system to maintain the temperature and humidity, but due to 

insulation water vapour got locked, amount of CO2 increases. 

2. Due to rise in temperature bacterial growth stops and reduction of crate got 

reduced. 

3. We conclude that the culture which was used is act to mesophillic stage. 

4.5 Trial 3 

1. One crate was kept inside the insulation ( 10 kg culture+ 3 kg waste + 1 kg saw 

dust) 

2. Another crate was kept outside the insulation ( 10 kg culture+ 3 kg waste + 1 kg 

saw dust)  

 
Figure 4.5.1 Trial with keeping one crate outside and another crate inside 

Table 4.5.1 Observations (Reduction in weight of crates) 

Date Weight of blue crate 

Kg(Outside) 

Weight of green crate, Kg 

(Inside) 

17/02/2019 13.634 13.322 

19/02/2019 10.052 11.056 

20/02/2019 8.602 10.122 

21/02/2019 7.846 8.6 

24/02/2019 5.356 7.744 

4.5.2 Results: 

1. Reduction in weight of outside crate (60 %) 

2. Reduction in weight of inside crate (46%) 

3. On 4
th

 day when inside temperature reached up to 43 ºC leachate came from 

inside crate. 
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Plate no. 4.5.2.  Leachate came from crate 

4. Reduction in outside crate was more as compared to inside crate. 

 

 

 

 

 

 

 

 

5. The surface of outside crate gets dried due to evaporation. 

4.5.3 Conclusion: 

1. Higher temperature resulted change in bacterial culture leading to leachate 

from crate. 

2. The foul smell clearly indicated anaerobic culture. 

3. We conclude that not aeration is necessary, but also there is need to prevent the 

evaporation loss. So the next trial was taken. 

4.6 Trial 4 

1. Three crates were filled with 2.5 kg culture +5 kg waste (23/02/2019) 

2. Top crate was covered with green shade net to prevent evaporation. 

Plate no.4.5.3 Reduction in compost after 7 days 
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Figure 2. Plate no. 4.6.1 Crates filled with 2.5 kg culture +5 kg waste 

        
Plate no. 4.6.2 Crates filled with 2.5 kg culture +5 kg waste 

3. Another crate was filled with 2.5 kg waste + 1.2 kg culture (26/02/2018) 

Table 4.6.1 Observations: (Reduction in weight of crate) 

Date Weight of crate 

(W1),Kg 

Weight of crate 

(W2),Kg  

Weight of crate 

(W3),Kg  

23/02/2019 7.562 7.622 7.596 

2/03/2019 2.959 3.536 3.586 

 

4.6.1 Results:  
1. Reduction in weight of crate of W1 is 60 % 

2. Reduction in weight of crate of W2 is 53 % 

3. Reduction in weight of crate of W3 is 52 % 

4. Reduction in weight of crate which one at the top was more as compared to 

other two crates which were at the bottom. 

5. The compost in all three crates till dried due to evaporation even first crate 

covering with green shade net. 

4.6.2 Conclusion: 
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1. It was conclude that compost get dried due to direct contact of sunlight 

 
Plate no. 4.6.3 Reduction in weight of compost 

2. Green shade net is not enough protection to prevent the evaporation. 

3. We had dome which has sprinklers installed where we had higher RH and 

temperature, so we conclude to take the next trial in dome.  

4.7 Trial: 5  
1. The crate was kept in dome to avoid the direct contact with sunlight to 

overcome the problem of evaporation. 

2. In this trial kitchen waste was cut in shredder so it will well decompose 

 
Plate no. 4.7.1 Chopping the vegetable waste by shredder 

 

3. The crate was filled with 6 kg waste + 3 kg culture. 
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Plate no.4.7.2 Crate inside the dome 

Table  4.7.1. Observation (Reduction in weight of crate) 

Date Weight of crate ,(Kg) 

05/03/2019 9.184 

06/03/2019 8.112 

10/03/2019 4.874 

12/03/2019 4.156 

 
Table 4.7.2 Temperature observations: (Inside the dome) 

Date Time  Inside temp. 

(ºC) 

  Inside RH 

(%) 

06/03/2019 10:30 22 59  

 11:30 23 60 

 12:30 24 53 

 2:30 24 53 

 3:30 29 46 

 4:30 29 46 

 5:30 27 50 
 

Date Time  Inside temp. 

(ºC) 

  Inside RH 

(%) 

08/03/2019 11:30 25 48 

 1:30 29 46 

 2:30 30 48 

 3:30 31 49 

 5:30 30 48 

 

 

Date Time Inside temp. 

(ºC) 

Inside RH 

(%) 

09/03/2019 10:30 25 48 

 11:30 27 44 

 12:30 29 41 

 1:30 31 43 
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 2:30 32 44 

 3:30 33 45 

 5:30 32 43 

 

 

Date  Time  Inside temp. 

(ºC) 

Inside RH 

(%) 

12/03/2019 10:30 26 43 

 11:30 27 44 

 1:30 29 46 

 2:30 33 56 

 5:30 32 39 
 

 
                            Figure 4.7.1 Graph of Inside Temp 

 
 

 

 

 

4.7.1 Results: 
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1. Reduction in weight of create was 54 % 

2. Maximum temp inside dome reached up to 33 ºC and humidity was 60 % 

3. Fungus was detected on 3
rd

 day in compost. 

 
Plate no. 4.7.3 Fungus detection in compost 

4.7.2 Conclusion: 
1. There was another reason for better decomposing is lower particle size of 

garbage in this trial as compared to trial 4  

2. Temperature and relative humidity is maintained inside the dome, but dome 

needs a special structure and we thought of a system which can be built with 

common available material 

4.8 Trial 6 

1. To maintain the humidity and temperature the crate system was covered with 

gunny bags to protect from sunlight 
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Plate no. 4.8.1 Tray system covered with gunny bags 

2. The rack was kept inside the gunny bag cover and two trays were kept inside 

the cover. 

 

 
Plate no 4.8.2 Design of tray system in solid works software 
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Plate no. 4.8.3 Side view of design 

 

 
Plate no. 4.8.4  Tray system inside the cover 

3. Two crates were filled with (7 kg waste + 3.5 kg culture) 

4. Gunny bags were wetted with 10 litre water twice in a day by using Knapsack 

sprayer. The system was wetted for 2 days . 



27 
 

 
Plate no. 3.8.5 Spraying with Knapsack sprayer 

5. To reduce the effort sprinkler system was fitted inside the structure. 

 
Plate no. 4.8.6 Sprinkler system inside the cover 

Table  4.8.1  Temperature and Humidity observation 

Date Time 
Inside 

Temp. ºC 

Inside 

RH % 

Outside 

Temp. ºC 

Outside 

RH % 

      

25/03/2019 11.30 36 39 37 39 

 12:30 39 33 39 33 

 4:30 36 34 36 34 

 

Date Time 
Inside 

Temp. ºC 
Inside 

RH % 

Outside 

Temp. ºC 

Outside 

RH % 

26/03/2019 10:30 33 35 35 25 

 11:30 25 61 36 30 

 1:30 38 24 40 23 
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 2:30 27 77 41 21 

 4:30 32 39 38 25 

 5:30 35 33 36 26 

 

Date Time 
Inside 

Temp. ºC 
Inside 

RH % 

Outside 

Temp. ºC 

Outside 

RH % 

27/03/2019 10:30 34 32 34 32 

 11:30 26 56 39 26 

 1:30 30 59 42 26 

 2:30 40 23 42 19 

 3:30 23 91 40 20 

 5:30 35 25 38 21 

 

 
            Figure 4.8.1 Graph of Inside and Outside Temperature 

 

 
Figure 4.8.2 Graph of Inside and Outside RH 

 

Table 4.8.2 Observations (Reduction in weight of crate) 

Date  Weight of crate 

(w1),kg 

Weight of crate 

(w2),kg 
24/03/2019 10.48 10.77 
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27/03/2019 8.052 8.254 

29/03/2019 7.142 7.412 

31/03/2019 6.962 6.784 

 

4.8.1 Results:  
1. Reduction in weight of crate (w1) was 33.56 % 

2. Reduction in weight of crate (w2) was 37.01 % 

3. Reduction in weight of crate is less as compared to previous trial, but obtained 

compost was good in condition. 

 
Plate no. 4.8.7  Reduction in weight of crate 

4. At the bottom of tray water was remaining in compost and compost was sticky. 

 
Plate no. 4.8.8 Compost got sticky at the bottom of crate 

5. To remove the stickiness of compost it spread on polythene. 
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Plate no. 4.8.9 Spread compost for sun drying 

Weight of compost before spreading, 

kg 

Weight of compost after spreading, kg 

12 4.04 

 

After 3 days reduction in weight of compost was 66% 

 

4.8.2 Conclusion: 
1. Due to higher humidity there was evaporation loss resulting into higher water 

level in compost this water percolated to bottom part of tray leading to 

anaerobic growth and stickiness. 

2. Visual observation indicated complete decomposition but to find out dry 

weight we sundried total compost and learn that % water in trail 6 was higher 

than trial 4 and 5 

3. To reconfirm our results, to establish reproducibility trial 6 was repeated. 

 

4.9 Trial 7 
1. The next trial was taken in same system 

2. Two crates were filled with 10 kg culture + 5 kg waste. 

 
          Plate no.4.9.1  Crates were filled with 10 kg culture + 5 kg waste 
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3. Gunny bags were wetted by spraying water. 

Table  4.9.1 Temperature and Humidity observations: 

Date Time 

Inside 

Temp. 

ºC 

Inside 

RH % 

Outside 

Temp. ºC 

Outside 

RH % 

02/04/2019 10:30 34 34 34 27 

 11:30 27 27 27 23 

 12:30 33 33 33 25 

 2:30 40 40 40 18 

 3:30 30 30 30 22 

 4:30 38 38 38 20 

 

Date Time 
Inside 

Temp. ºC 

Inside 

RH % 

Outside 

Temp. ºC 

Outside 

RH % 

04/04/2019 10:30 35 47 39 22 

 11:30 37 35 39 26 

 12:30 38 28 37 27 

 2:30 40 23 39 22 

 3:30 41 25 37 27 

 5:30 36 30 36 30 

 

Date Time 
Inside 

Temp. ºC 

Inside 

RH % 

Outside 

Temp. ºC 

Outside 

RH % 

05/04/2019 10:30 34 34 41 25 

 11:30 35 35 33 26 

 12:30 29 29 46 27 

 2:30 39 39 30 22 

 3:30 39 39 26 27 

 4:30 34 34 37 30 

 

 

 
Figure 4.9.1 Graph of Inside and Outside temperature 
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Figure 4.9.2 Graph of Inside and Outside temperature 

 
Table 4.9.2 Observations (Reduction in weight of crates) 

Date Weight of crate (w1),kg Weight of crate (w2), kg 

31/03/2019 14.760 15.150 

04/04/2019 11.046 11.826 

09/04/2019 8.044 7.910 

 

4.9.1 Result: 
1. Reduction in weight of crate (w1) was 45 % 

2.  Reduction in weight of crate (w2) was 47 % 

 
Plate no. 4.9.2  Reduction in weight of crate 

4.9.2 Conclusion: 
1. From trial 6 and 7 we learned that, mixing of compost on 3 or 5

th
 day is 

necessary  

2. Mixing is a laborious process hence easier option of reverting of crates was 

thought.  
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3. Existing crate could not revert; it has five sides hence we decided to fabricate 

new crates. 

To fulfill the requirement of reverting following calculations were done  

 

1. Calculations for crate  

Dimensions of crate = 52×34×27 cm 

Total surface area of crate = 2(52×34) +2(52×27) + (34×27) 

                                          = 8180 cm
2 

                                          = 8.80 ft
2 

No of holes = 4200/ ft
2 

Diameter of hole= 3 mm 

Area of No of holes = 
 

 
× (0.3)

2
×4200 

                                  = 296.88 cm
2 

                                  =0.319 ft
2
 

Open area in 1 ft
2
 = 0.319 ft

2
 

% Open Area= 
     

 
    = 31.9 % 

Cost of material = 8.80×60=528 ₹ 

Volume of crate = 52×34×27 

                           =47736cm
3
 

                           = 47.73 lit  

Cost of tray per liter = 
   

  
 = 11.23₹ 

2. Calculations for drum 

Dimensions of cylinder = 45.7×60cm 

Total surface area of cylinder = 2×  ² + 2    

                                                 = 2×3.14×22.8² + 2×3.14×22.8×60 

                                                 = 11855.63cm
2
 

                                                  = 12.76ft
2 

No of holes = 4200/ ft
2 

Diameter of hole= 3 mm 

Area of No of holes = 
 

 
× (0.3)

2
×4200 

                                  = 296.88 cm
2 

                                  =0.319 ft
2
 

Open area in 1 ft
2
 = 0.319 ft

2
 

% Open Area= 
     

 
    = 31.9 % 

Cost of material = 12.76×60=765 ₹
 

Volume of cylinder=   ²h 

                               = 3.14×22.8²×60 

                               =97937.856cm
3 

 

                                = 97.93 lit  

Cost of drum per liter = 
   

     
 = 7.81₹

 

3. Calculations for Sphere 
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Volume of sphere= 
 

 
   ³ 

                         98 = 
 

 
×3.14×  ³ 

r=28.60 

Total surface area of Sphere = 4             

                                               = 4×3.14×28.60²                      

                                               = 10273.57cm² 

                                               =11.05 ft
2
 

Cost of material = 11.05×60=663₹ 

Cost of sphere per litre = 
   

  
 = 6.76₹ 

 

4.10 Methodology for sphere: 

1. First the segment was design in solid works software 

 
            Figure 5. Design of segment for sphere 

2. Then 10 segments were cut with the help of plasma cutter 
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Plate no.4.10.1 cutting of punch metal sheet 

 

      
               Plate no 4.10.2. Mkaing of half sphere      Plate no.4.10.2  Drill the hole to joined the sheet        

  

 
Plate no.4.10.3 Riveting to sphere 
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3. These segments were joint by riveting to each other  

4. The lead for sphere made from GI sheet and attached to the sphere with hinges 

 
Plate no.4.10.4Sphere with lid 

5. Sphere was painted to avoid corrosion  

6. Sphere was filled with 9 kg waste +4.5 kg culture 

 

Conclusion: 
1. For minimum surface area sphere has maximum volume but it is not feasible for 

reverting. 

2. Fabrication of sphere is also difficult. 
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4.11 Other Activities: 

4.11.1 Assignment no.1 

Fixing the bench grinder on the table 

Objective: To fix the bench grinder on the table 

Material: Bench grinder, rubber sheet, Nut, Bolt, Washer, Piece of Plywood, table 

etc. 

Procedure:  

1. First drilled the hole of size 12 mm on the piece of plywood with the help of drill 

machine. 

2. Then bench grinder was mounted or fixed on the drilled plywood with the help of 

10 and 12 mm nut and bolts .The rubber gasket was inserted between plywood and 

bench grinder to reduce the vibrations. 

3. On the second day the table which was rusted polished with hand grinder to remove 

its rust and colour.  

 

Plate no 4.11.1 Polishing the stand with vibrator 

4. The stand was painted with red oxide to prevent the rusting and for smooth 

appearance of color. 
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Plate no. 4.11.2 Painted with red oxide 

5. After 24 hours the table was painted with black colour by gravity feed spray gun. 

 

Plate no. 4.11. 3Colouring of stand 

6. Then bench grinder was mounted on table or stand. 

 

Plate no 4.11.4 Fixing of bench grinder 
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Problem: 

             Due to vibrations of bench grinder, stand was moving and was not able to 

stand at one place. 

Remedy: 

                 To overcome the problem the rubber bush of 1.5 inch size was provided at 

the bottom of the four corners of the table. 

Learning outcome: 

Drilling, operating of hand grinder 

Bill of material:  

Sr. 

no. 
Particulars Cost, Rs 

1. Bench grinder stand (taken from scrap) 800 

2. Nut and bolts 50 

3. Color 60 

4. Red oxide 20 

5. Rubber sheet 54 

Total 984 

 

4.11.2 Assignment No.2 

Design and Fabrication of GI Sheet Meter Box 

Objective: To make a meter box from GI sheet 

Material: Metal sheet, Scale, Pencil, Marker, Scissor, Hammer, Rivet, Rivet gun etc.  

Procedure: 

1. First metal sheet of having dimensions 3×3 feet was taken. 

2. Then marked the dimensions of 28.5×18 cm, 30×18cm, 28.5×18cm. 



40 
 

 
Plate no.4.11.5 Marking of dimension 

3. Then another faces of box were marked such as 30×18cm as top face and 30 ×27cm 

as portion joining the back side of the box. 

4. The door of the box was marked with dimensions of 33×27cm. 

5. All the marked faces were cut with the help of scissor along the marked dimensions. 

 
Plate no. 4.11.6 cutting of GI sheet 

6. Then required edges of the faces were turned inside by 1.5cm for the safety and 

proper making of the box. 
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Plate no. 4.11.7  Winding of sheet 

 

7. The separate faces of the box were joined together with the help of 4 mm rivets. 

 
Plate no. 4.11.8  Riveting for joining the GI sheet 

 

8. The door of dimensions of 30 ×33 cm was cut and joined to the box with the help of 

hinges. 

Problem: 

             While joining the different faces of box cutting and bending of box at 

appropriate dimensions were required. 

 



42 
 

Learning outcome: 

Riveting, Handling of metal sheet winding machine 

Bill of material: 

Sr. No.  Particulars  Cost, Rs  

1.  GI sheet  180  

2.  Rivets  48  

3.  Hinges  20  

4.  Lock  10  

Total  

   

258  

 

4.11.3 Assignment No.3 

Fabrication of Agricultural tool by Using Plasma Cutter 

Objective: To make agricultural tool with Digital Fabrication. 

 
Plate no. 4.11.9  Spade made by digital fabrication 

Procedure: 

1. First the agricultural tool selected i.e. spade 

2. Then dimensions of spade were taken  
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Figure 6. Design in solid works software 

3. The design of spade was made in solid works software. 

 
Plate no. 4.11.10 Design in solid works 

4. Spade was cut on plasma cutter. 

5. The bent was given to spade. 

 
Plate no. 4.11.11. Bending of spade 

6. The hollow MS pipe of diameter welded to fit the handle of spade. 
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Plate no. 4.11.12Welding of hollow pipe 

7. The plastic handle was fitted to spade. 
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V. Summary and Conclusion  

5.1 Summary 

 Above is report of all the activities carried out during internship period from 1
st
  

January to 30
th 

April 2019. . The major project of Tray system for compost was 

achieved successfully. In which various trials were taken to fulfil the objective of 

optimizing various conditions such as temperature, humidity and moisture content of 

compost for BARC culture.  

 First trial was taken open in atmosphere but there was problem of drying of 

compost. So the second trial was taken by giving the insulation but there was a 

problem of leachate formation and foul smell. To optimize the temperature third trial 

was taken in which uppermost tray was covered with green shade net there was 

problem occur of evaporation loss. Then fourth trial was taken in dome which had 

already maintained humidity and temperature but this structure was not possible to 

install. So the next trial was taken where structure was covered with gunny bags. By 

wetting the gunny bags humidity and temperature maintain successfully and 

satisfactory result for compost was obtained. 

5.2 Conclusions:  

1. If the amount of culture increases, then moisture content of compost 

decreases. 

2. Due to insulation higher temperature resulted change in bacterial culture 

leading to leachate from crate. Also the foul smell clearly indicated 

anaerobic culture. 

3. Green shade net is not enough protection to prevent the evaporation. 

4. Dome is the best structure to maintain the humidity and temperature but it 

is not convenient. 

5. Covering with the gunny bags and wetting the gunny bags is best way to 

maintain the required humidity and temperature. It is also cost effective 

structure 
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VI. Training outcome 

1. Effective thing in Vigyan ashram is chance for mistakes while working. 

2. The place where one can relate their knowledge with real life. 

3. Improved the way of thinking. 

4. Got a chance for application of books theory for solving real life problems. 

5. Hand sown assignments and workshop facilities improved the skills and built 

up the confidence. 

 
 


