
 

 

I. ORGANIZATION DETAILS 

• Organization profile 

Organization Name : Vigyan Ashram 

 

Address : A Centre of Indian institute of 

education At/Po - 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. 

 

Director : Dr. Yogesh Kulkarni 

 

• Organization background 

 

Vigyan ashram is centre 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. 
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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. 

 

 

TRAINING PROGRAMS 

 

Vigyan ashram conducts different training programmes 

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). 

DIPLOMA IN BASIC RURAL TECHNOLOGY ( DBRT PROGRAM) 

 

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. 



 

 

• Engineering: (Fabrication & Construction & Basic Carpentry, 

Engineering, Drawing & Costing) 

• Energy & Environment: (Electrical, Motor Rewinding, survey 

techniques, Solar/Biogas etc.) 

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

• Agriculture & Animal Husbandry: (playhouse, poultry, goat farming, 

dairy nursery techniques) 

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

 

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. 

Equipment of FAB LAB at Vigyan Ashram. 

Following equipment are installed at Vigyan Ashram 

• Laser Cutting Machine. 

• Scroll Saw. 

• Computers (models software). 

• LCD Projector, Printer, Digital Camera. 

• 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: 

• Pabal Geodesic Dome 



 

 

• Mechanical Bull Tractor and agricultural equipment‟s 

• LED Lighting solutions for rural areas 

• Biogas Based Electrical generation 

OBJECTIVE OF ORGANIZATION 

 

Following are the objective of organization: 

• To learn while doing. 

• To provide same quality of education to all. 

• To use modern technology to improve quality of education. 

• 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. 

• 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

II. INTRODUCTION 

 

The chemical oxygen demand (COD) is an indicative measure of the amount of 

oxygen that can be consumed by reactions in a measured solution. It is commonly 

expressed in mass of oxygen consumed over volume of solution which in SI units is 

milligrams per litre (mg/L). A COD test can be used to easily quantify the amount of 

organics in water. The most common application of COD is in quantifying the amount of 

oxidizable pollutants found in surface water (e.g. lakes and rivers) or wastewater. COD is 

useful in terms of water quality by providing a metric to determine the effect an effluent 

will have on the receiving body, much like biochemical oxygen demand (BOD). 

 Chemical oxygen demand testing is typically performed using a strong oxidizing 

chemical. Organic matter is oxidized into carbon dioxide and water in an acidic condition. 

The quantity of organic matter or the demand of oxygen is calculated by determining how 

much oxidizing chemical was consumed during the test. Since, Chemical oxygen demand 

tests are typically performed on wastewater. The pollution level is calculated by measuring 

the amount of organic matter in the water. Water with too much organic material can have a 

negative effect on the environment in which the wastewater is discharged. The COD test is 

often used in conjunction with the BOD test to estimate the amount of no biodegradable 

organic material in a wastewater. In the case of biodegradable organics, the COD is normally 

in the range of 1.3 to 1.5 times the BOD. When the result of a COD test is more than twice 

that of the BOD test, there is good reason to suspect that a significant portion of the organic 

material in the sample is not biodegradable by ordinary microorganisms. 

To carry out these tests, an apparatus is used; this apparatus is called as COD 

Digester. The wastewater or other substance (on which these test to be carried) are mix with 

the chemicals in specific amount in  these test tube  and  then these test tube are to be heated 

at 150 degree in a digester for 2-3 hrs for completion of their reaction. COD Digester is the 

most accepted Thermo reactor for Determination of Chemical Oxygen Demand in Various 

Substances. According to no. of tests to be carried in at one time, the size of cod digesters 

varies. In cod test, there is one blank solution and other test tubes are filled with solution of 

which cod value is to be known. The cod digesters which are available in the market consist 

of aluminium block or stainless steel. The overall cost changes according to number of test 

tube (15 or 24 test tubes). For making the cod digester, instead of using aluminium block, and 

container filled with oil can be used for carrying the COD test where this oil would act as a 

https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Chemical_reaction
https://en.wikipedia.org/wiki/Solution
https://en.wikipedia.org/wiki/Mass
https://en.wikipedia.org/wiki/Volume
https://en.wikipedia.org/wiki/Milligram
https://en.wikipedia.org/wiki/Litre
https://en.wikipedia.org/wiki/Organic_compound
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Pollutant
https://en.wikipedia.org/wiki/Surface_water
https://en.wikipedia.org/wiki/Lake
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Wastewater
https://en.wikipedia.org/wiki/Water_quality
https://en.wikipedia.org/wiki/Effluent
https://en.wikipedia.org/wiki/Biochemical_oxygen_demand


 

 

medium for heat transfer. In Vigyan ashram, using oil as heat transfer medium, a cod 

apparatus was made where only for test can be conducted. The problems that were faced in 

the existing model were: 

1) Limited no. of test carried i.e. only 4 test at a time. 

2) Heat loss is more. 

3) Oil over the outer surface of the test tube. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

III. OBJECTIVES 

 

1) Design and fabricated a cod digester to carry out the about 12 cod test at a time. 

2) To eliminate the problems faced in previous model. 

 

Problem definition: 

The problems that were faced in the previous model 

1) In the existing cod digester, only 4 test could be taken at a same timeso the customer 

has to wait for 2 hrs so that , new batch of cod test could be taken. 

2) The heat loss in the existing cod digester was more since the outer vessel would easy 

be heat such that the temperature difference inside and outside was less due less 

thickness of insulation.. 

3) Since oil was used as medium of heat transfer, the test tube were dipped inside it 

causing it to heat but the problem arise was that , oil was over the surface of test tube 

and since it was hot , handling of test tube by customer was a problem. 

 

Idea: 

Solutions for overcoming problems faced  

1) Limited no. of test carried - Increase the size of the container (cylindrical, rectangular) 

and big enough to occupy 12 test-tube and the arrangement of test tube such that all 

test tube will be equally heated. 

2) Heat loss - Provide insulation e.g. glass wool, spray foam, foam sheet. 

3) Oil over the outer surface of the test tube. - Provide a rubber sheet between the plate 

and container. 

 

 

 

 



 

 

IV.REVIEW OF LITERATURE 

This chapter deals with the review of literature on the lime softening. Available literature is 

review related to the present study. Findings of the various workers are as follows. 

R. S. Graves (1990) studied the thermal conductivity of AISI 304 stainless steel between 100 

and 1707 K. It showed the inflection in thermal conductivity versus temperature relationship 

between 300 and 500 K. The Oak Ridge National Laboratory (ORNL) high-temperature-

longitudinal (HTL) apparatus has been used to measure , p, and S of numerous materials 

between 300 and 1000 K. 

Prof Calium Hill studied the thermal properties of  various insulation materials .it shows 

thermal conductivity, thermal resistivity, specific heat capacity, Density, thermal diffusivity 

and the thermal performance about each and every insulation materials. 

S.I. Abu – Eishab (2000) studied about the correlation for thermal conductivity of metal as a 

function of temperature. In his work, the multilinear regression model was found to be better 

for thermal conduction of metal.  

Abhishek  Saini (2015) worked on utilization of  thermal properties, management of heat 

being directly related to the durability of product. The experimental results were correlated 

theoretical model. The thermal conductivity of aluminium with different percentage of epoxy 

of composite is known. 

 

  

 

 

 

 

 

 

 

 

 



 

 

V.MATERIALS AND METHODOLOGY 

Materials required for making digester and the stand on which it resides 

1) MS sheet 

2) Stainless steel circular storing  unit 

3) Square tube of size  20x 20 x 6 mm 

4) G I sheet 

Materials required for electronic circuit and heating purpose 

1) TC513 (temperature controller) 

2) 4 pole contactor 

3) Pt-100 RTD 

4) Heater( 3kw) 

5) Wires( 3 core wire and single core wire) 

Materials used for insulation and sealing purpose 

1) Anabonde 

2) Glass wool 

3) Non asbestoses gasket 

 

 

 

 

 

 

 

 

 



 

 

Methodology 

1) Shape selection: 

The shape of the digester is a crucial part of a design. The Cod digesters which 

are available in the market are generally of rectangular shape (basically a rectangular 

solid block made up of aluminium.). But for designing a rectangular container where 

oil is used as a heat transfer medium the problems faced were unequal heating and 

stress developed at corners of a container so to avoid these problems in the COD 

process, cylinder was preferred. 

2) Selection of type of oil : 

The oil acts as medium through which the heat is to be supplied. The selection 

of oil is based on the specific heat of oil. The oils considered for acting as a medium 

were vegetable oil and paraffin oil; vegetable oil with specific heat value of 

1.67Kj/Kg K whereas paraffin oil with specific heat value of 2.13Kj/Kg K. Since, 

lower the specific heat value of oil the more easily changes its temperature, and also 

that paraffin oil has less thermal conductivity and high flash point whereas thermal 

conductivity is more , flash point is less in case of vegetable oil so vegetable oil is 

considered.  

The quantity of oil required will be equal to volume of vessel – volume of test 

tube 

           Quantity of oil required to fill in the digester = volume 

=volume of cylinder without considering the test tube ( bottom portion)+ volume of cylinder 

considering the test tube( upper portion) 

= { 
𝜋

4
d

2 
(bottom portion of cylinder)h(bottom portion of cylinder) }+ 

{ 
𝜋

4
d

2 
(cylinder)h(cylinder)  - 

𝜋

4
d

2 
(test tube)h(test tube) } 

 = 0.0284 m
3
= 28.4 litres 

Calculations of heat required and heat loss: The heat required to raise the temperature of oil 

up to 150 degree from the ambient temperature is necessary for carrying these Cod test, for 

the economic selection of heater and insulation, the heat required and heat loss through the 

surface area of cylinder is important.  



 

 

         2.1) Heat Required 

       According to heat required in digester, the value of heater required was decided. 

Table 1 Heat required in digester 

HEAT REQUIRED 

Volume 

  

Mass = 

Density * 

Volume 

 

Mass Q = M. cp. DT 

= (Mass)*(Specific heat of  

Vegetable oil)*(Rise in 

Temperature) 

Heat required 

(Q) 

0.0284 m
3 

 

930(kg/m
3

)* 0.0284 

(m
3
)
 

26.412 kg 26.412(kg)*1.67(Kj/KgK)*125 =5513.5Kj 

=5513.3 KWs 

 

  

Heater required and time required reaching the temperature 

Consider the heating coil of 1.1KW  

Time required to reach a temperature of 150
0
c =5513.3 (Kw.s)/ 1.1 kW = 5011.8 seconds i.e. 

1.46 hr 

5513.3 KWs i.e 5513.5 KJ is the heat required, so to fulfil the required heat for reaching oil 

upto 150 degree, so as the process being completed, heater value of 3 Kw be economical for 

heating oil at such temperature.  

Now considering 3KW heater, 

Time required to reach a temperature of 150
0
c =5513.3 (Kw.s)/ 3Kw 

=1837.6seconds i.e. 30 minutes 

         2.2)  Heat loss through the surface of vessel and selection of insulation thickness for 

minimise it. 

Heat loss during the process 

Q/dt =A*dt/((lms/kms) + (lss/kss) + (li/ki)) 



 

 

For minimum heat loss through surface area thickness of insulation i.e. glass wool 

was selected on the basis of its critical thickness. The thickness of glass wool is assumed .The 

values of thickness and thermal conductivity of each material is given in table: 

Table 2 The value of thickness and thermal conductivity of each materials 

 Thickness (l) Thermal conductivity(k) 

Milled steel 0.0008 m = 0.8 mm 51 

Stainless steel 0.0008 m = 0.8 mm 16.2 

Glass wool 0.025 m = 2.5 mm 0.04 

 

Surface Area of cylinder =3.14*d*h+2*3.14*r
2 

                    
=3.14((0.33*0.35) +2*(0.33/2)

2
) 

               =0.899 m
3
  

dQ/dt =0.899*125/(0.0008/51)+ (0.0008/16.2)+ (0.025/0.04) 

dQ/dt =177.98 W =0.17798 KW  

           5.1.3) The overall running cost of cod digester per batch  

Cost of electricity for running heater about 0.5 hr 

 = 3*0.5*7.83  

= Rs.11.74  

Cost of electricity for retaining heat lost during the process: 

= 0.17798*2*7.83 = Rs.3.27 

Total cost = Rs.11.74 + Rs.3.27 = Rs.15.01 / batch   

3) The arrangement of the test tube: 

There are 12 test tubes which are arranged into two concentric circles pattern, 

each of concentric circles containing 6 test tubes. The test tubes are so arranged that 

the distance between two adjacent test tubes is equal. They are equally spaced so that 

there is equal heating on each and modification is to be made to test tube arrangement 



 

 

plate. The diameter of hole for test tube to be placed was kept about 50 mm i.e. 10 

mm greater that the test tube diameter for attachment of rubber gasket. 

 

Figure no. 5.1 Dimensions of Test tube arrangement plate. 

 

 

Figure no.5.2 Test tube arrangement plate. 

4) Rubber gasket for plate: 

A circular rubber sheet is to be attached to the plate so that the oil over test 

tube is removed and it remains back over rims of rubber sheet. The rubber sheet is cut 

into circle of outer diameter of 70 cm and inner diameter of 40 cm. This is purposely 

kept because then the test tube will reside on rubber sheet having diameter equal to 

test tube diameter. Due to this, while removing the test tube the oil doesn‟t get over 

the outer surface of test tube and this rubber sheet act as hydraulic seal. For selection 

of rubber gasket, the rubber must sustain the temperature of around 150 degree and 

also hold the test tube proper so that while removing the test tube it must act as 

hydraulic seal.   

5) Insulation: 



 

 

To minimise the heat loss insulation must be provided. It is another crucial 

part of the design. There are various types of insulations like glass wool, polyurethane 

foam and spray foam. All these insulations are classified according to their thermal 

properties like temperature, amongst this glass wool is preferred due to its low cost 

and temperature range because the temperature inside the digester is about 150
0
C and 

it has a range of about 0
0
C to 250

0
C which would be affordable for the COD Digester. 

 

Figure 5.3 Glass wool filled in outer shell 

6) Material selection of Digester: 

Raw material has direct impact on the price of finished product. The outer 

vessel is made up of milled steel because it is readily available and also less costly 

and easily weld able than aluminium. The material selection of inner vessel was made 

on property of thermal conductivity and corrosion free. Because there was need of 

such material which would not transfer heat quickly to the surrounding initially 

reducing the heat loss also being non reactive with oil present inside. Stainless steel 

was chosen over aluminium because it had high thermal conductivity.   

7) Temperature control unit: 

In this cod test, the test tube is to be heated up to 150 
0 

C for 2 hrs to complete 

the process so, for temperature controller circuit will be needed so as to heater gives 

only needed heat for 2 hrs to maintain the given temperature. The temperature control 

which will be needed for carrying out these tests will be TC513, a temperature 

controller device which not only indicates but also control the heater, 

 

 

  



 

 

Table 3 Specification of TC 513 

SPECIFICATION OF TC 513 

Display Single Display,7 segment LED 

Operating temperature 0 to 50 degree 

Humidity 95 % RH 

Input Thermocouple (J,K,T,R,S) / RTD(Pt 100) 

Supply Voltage 85 to 270 V 

There were various temperature sensors available , Pt 100 type rtd was chosen 

on basis of its temperature  range of -150 to 850 degree and its accuracy of 0.1 % of 

FS (+ 1
0
 or - 1

0
 ). Other TC input requires 20 min warm up time) 

 This will be used for measuring the temperature inside the vessel accordingly 

the temperature controller will turn on or off as needed because of its accuracy and 

the temperature range. The 4 pole contactor will be used for switching purpose. Also a 

MCB was used for safety purpose. 

 The temperature sensor will sense the temperature inside the vessel and send 

that analogue signal to temperature controller device and as the temperature crosses 

the set point, it will trigger the contactor and contactor will switch off the supply 

reaching the heater‟s input.  

8) Sealing of digester : 

For sealing the digester around heater so as to avoid the leakage, Non asbestos 

gasket is used. The non asbestos gasket can easily sustain the temperature up to and 

for further protection “Anabonde” solution is used which can sustain the temperature 

upto 250 degree. 

                                 

Figure 5.4 Asbestos auto gasket                                Figure 5.5Anabonde solution 



 

 

 

Figure 5.6 Applying anabonde solutions over the heater 

9) Designing of COD digester: 

a. Designing of inner vessel 

The dimensions of the inner vessel was design on basis that inner vessel 

which could easily accommodate 12 test tube having diameter of 3.9 cm having 

height of 16 cm. The height of vessel was designed on the basis of distance between 

test tube end part and the height of the heater, the distance between the heater and 

base of vessel and length of test tube dipped in oil. The minimum distance of 4 cm 

between heater and base of vessel is must to avoid the major heat loss and also the 

space for movement of oil due to convection current. The distance between the test 

tube and heater was kept 9 cm. So the total height of vessel becomes about 35 cm. 

The value of heater required was selected on the basis of the heat required to heat the 

oil at 150 degree for 2 and half hours. 

Table 4 Specifications of inner vessel 

Parameters Dimensions 

Diameter 35 cm 

Height 35 cm 

Thickness 0.8 mm 

 

 



 

 

b. Insulation thickness 

The thickness of insulation was calculated using the heat loss formula. The 

outer vessel was calculated by addition of diameter of inner vessel and the critical 

thickness of insulation. 

c. Outer vessel 

The outer vessel was designed on the basis on the overall thickness of inner vessel + 

insulation thickness. The outer vessel is just for carrying the insulation film over the 

inner vessel also the reduction of heat loss.The height, thickness and the diameter of 

outer vessel are given below in table 3: 

Table 5 Specification of outer vessel 

Parameters Dimensions 

Height 37.2 cm 

Thickness 0.8 mm 

Diameter 36 cm 

  

The reason of selection of material of digester be milled steel was due to 

easy weld ability of Milled steel. The sketch of cod digester was done on solid works 

considering all calculated aspects 

The dimensions and specification of cod digester are given in below table 4 

Table 6 Dimensions and specifications of cod digester 

Sr.no Parameters Units 

1 Diameter 33 cm =0.33 mm 

2 Height 35 cm= 0.35 mm 

3 Specific heat of the oil 1.67 kJ/kg k 

4 Density of oil 950 kg/m
3
 

5 Initial temperature 25
0
C 

6 Final temperature 150
0
C 

 

 

 



 

 

10) Fabrication of COD digester: 

10.1.0 Fabrication of outer vessel of digester  

The outer vessel of COD digester was made from milled steel sheet of size 37.2 cm x 

113.4 cm having thickness of 0.8 mm. The necessary sketch was made in solid works 

software and then cut on plasma cutter similarly the base circular plate of 36 cm diameter cut 

on plasma cutter and then the rectangular sheet is bended on bending machine and then the 

base plate and remaining gap is filled with welding. For the inner vessel readymade stainless 

steel vessel was brought from market and hole of 48 cm diameter was made at 8cm from 

bottom of vessel for installation of heater.  

    

Figure 5.7 Cutting of milled steel on plasma cutter and cylindrical outer shell made 

from rectangular sheet of milled steel. 

 

Figure 5.8 Rectangular sheet‟s sketch on solid works 

 



 

 

10.2 Fabrication of test tube arrangement plate 

The arrangement of test tube is important for equal heating, for completing the 

chemical process in every test tube simultaneous to avoid the error in cod test. This plate is 

made of Milled steel .the sketching is done on solid works and then input of sketch to plasma 

cutter for cutting of the plate. Two rectangular strips attached to plate for hanging purpose. 

The diameter and thickness of plate was 330 mm and 0.8 mm thick respectively. The 

arrangement of hole was made in two concentric circles; each of concentric circle consisted 

of 6 holes of equal diameter of 50 mm  

 

Figure no 5.9: Test tube arrangement plate sketch on solid works software. 

                    

Figure 5.10 test tube arrangement plate                  Figure 5.11 cutting of plate on plasma 

cutter 

 



 

 

10.2. Fabrication of electrical junction box: 

 The electrical junction box is used for constraining out all the connections necessary 

for operation of heater of COD digester in single box. 

The electrical junction box was made up from G.I sheet, the necessary sketch is made 

in solid works software .The dimension of box are 20 cm x 12 cm and they are cut on plasma 

cutter. Then the sides of box are moulded using millet and then sides of box hold up using 

rivets of 6mm size. The cut out are provided at front side for temperature controller , switch 

to fit in and  back side two holes of 2 cm diameter are provided for input and output 

connection wiring. The electrical junction box having one side of box open, a cut rectangular 

G.I sheet was bolted using bolts of 5 mm diameter. 

 

Figure 5.12 3D model electronic junction box on solid works 

 



 

 

                

Figure 5.13 G.I sheet cut out for making box and then moulded into box 

 

Figure 5.14 Electrical junction box made up of G.I sheet 

9.3 Fabrication of stand: 

The fabrication of stand consist of four square tube of 20 x 20 x 6 mm size of length 

90 cm and eight square tube of 20 x 20 x 6 mm size of length 40 cm. Firstly the square tube 

of 40 cm is welded at right angle at a distance of 4 cm from one end in between two square 

tube of 90 cm length. Similarly, weld another side and then these two sides were welded 

together with square tube of 40 cm length at right angle. After completion of the stand, 

connect the base plate and the side plate nut bolted to stand act as a cover plate for the 

electric box, both the plates are made up of G.I sheet. 



 

 

 

Figure 5.15 Stand for residing the cod digester 

11) Leakage test for the vessel: 

1. After applying the anabonde solution, wait for at least 6 hrs for drying of solution. 

2. Fill the vessel with water up to certain level above the heater coil. 

3. Check for leakage. 

4. If not, then connect the heater to the main supply and then again check for the 

leakage. 

 

 

12) Temperature circuit connections: 

1. Connect pin no. 1 of TC513 to the positive supply through MCB whereas pin no. 2 

(TC 513) to neutral of main supply and to L2 pin of contactor. 

2. Then connect short pin no. 1 and 4 (TC 513). 

3. Connect pin no. 5 of TC 513 to the A2 of contactor. 

4. Connect pin no. L1 to main supply line. 

5. Connect positive and negative pin of heater to T1 and T2 of contactor. 

 



 

 

 

Figure no. 5.16 Fully assembled apparatus 

13) Assembly of Cod digester apparatus: 

1. Take glass wool  layer of thickness 2.5 cm and place it over the inner surface of 

outer vessel 

2. Then place the inner vessel and then fill the glass wool as the sides i.e. in between 

the gap of diameter of two vessels. 

3. Then install the heater in hole present over the surface of digester and make it 

leakage proof using asbestoses gasket and anabonde properly to avoid the leakage. 

4. Wait for 6 hrs to dry off solution applied. 

5. Make connection of heater and pour water in digester for leakage test under supply 

of heat. 

6. Make connection of heater to electrical junction box. 

7. Pour the vegetable oil in vessel and then placed the test tube arrangement plate 

over it 

8. Then place the cod digester on the stand and nut bolt the electrical box to side plate 

using 5 mm bolts and  connect the wire to main supply. 

9. Hence assembly for cod apparatus is done, ready for carrying out tests. 

 

  



 

 

V. Conclusion 

The project aimed to design and fabricate such cod digester that would eliminate the 

problems faced in the existing model. The problems that were faced in previous model such 

as  limited no of tests , oil over the outer surface of test tube and the heat loss were eliminated 

successfully .Also the  cod digester was constructed with comparatively less price than cod 

apparatus available in the market (40,000 rs ).The running cost of electricity per batch is very 

cheap . 

  



 

 

BOM  COD Digester 

Sr .no Part Name Function  Qty. Specifications Cost 

1 Heater To heat the 

oil for 

carrying out  

cod tests at 

150
0
C 

1 3000 W 1100/- 

2 TC 513BX To control 

the 

temperature 

1  1075/- 

3 RTD (Pt 100) To measure 

the 

temperature 

1  150/- 

4 4 pole  

Contactor 

To make and 

break all 

power supply 

running to a 

load 

1 18 amp , 230 V  1025/- 

5 Stainless steel  

container  

Used as 

digester 

1  700/- 

6 Glass wool To reduce the 

Heat loss 

1  300/- 

 MCB To avoid 

short circuit 

of current. 

1  110/- 

 Rubber tube Sealing 

purpose 

1  120/- 

 Dalda oil Heating 

medium 

1  3304 

 Total cost =7884 
 


