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 Indigenous energy resources are the potential need for a sustainable growth of a country. 

The current energy profile in India continues to be significantly dependent on fossil fuels, though 

the renewable content of the overall energy mix is increasing steadily. The adoption of renewable 

fuels requires identification, conversion and efficient as well as cost-effective application of fuels 

derived from renewable energy resources. In this regard, The Union Cabinet, chaired by the Prime 

Minister has approved National Policy on Biofuels – 2018. The Policy encourages setting up of 

supply chain mechanisms for biodiesel production from non-edible oilseeds, used cooking oil, 

short gestation crops. On world biofuel day (10.8.19), Petroleum and Natural Gas Minister 

Dharmendra Pradhan announced that the state-run oil marketing companies would procure the 

entire supply of biodiesel produced from used cooking oil for a three-year period. Also the above 

scheme has been launched in 100 cities across the country.  At VIT, the department of automotive 

provides the state-of-art facilities (such as high pressure reactors, gas chromatography, bomb 

calorimeter) to conduct research activities with biofuels. We operate under two laboratories viz. 

fuel testing laboratory and automotive research centre. The Planning and Execution Committee 

members are provided in Table 1. 

 

Table 1: Planning and Execution Committee – Purchase of equipment / consumables – Fuel Testing Lab (G19A) 

Lab Lab In-Charge Committee Members 
 
Fuel Testing Lab 
(G19A, 
G.D.Naidu 
Block) 
 
 
 
 
 
 
 

 
Dr. Thangaraja J. 
Associate Professor 

ARC, School of Mechanical 

Engineering 

 
 
 
 
 
 

Dr. Akella Sivaramakrishna 

Professor, Department of Chemistry 

School of Advanced Sciences 
 

Dr. P. M. Anil 

Associate Professor 

Automotive Research Centre 

School of Mechanical Engineering 

 
 Dr. S. Murugavelh 
Associate Professor, CO2 Research and green 
technologies centre 
 
Dr. K.K.Cheralathan,  

Associate Professor 

Department of Chemistry 

School of Advanced Sciences  
 

 



A dedicated fuel testing laboratory enables the entire characterisation of biofuels from pre-

treatment, production, composition and property testing. We procure non edible oils such as 

Pongamia Pinnata from a nearby supplier (Gudiyattam) and also the used cooking oil from our 

hostels as an input for the thermochemical conversion process. The oil is filtered to remove the 

traces of oil cake and then heated to remove the traces of water. Then sequentially, we carry out 

the biodiesel production process and check their conformity with the International standards. Then 

to test the engine performance, combustion and emission characteristics, we have a dedicated 

engine setup with agricultural and automotive application. One important research finding is that 

the property (cetane number) of waste cooking biodiesel (dominant of sunflower oil) does not 

adhere to the ASTM norms. In the research study at VIT, the adopted waste cooking methyl ester 

has a cetane number of 46.5 and thus falls short of the minimum cetane requirement of both ASTM 

and EN standards. However, by carrying out a thermochemical process with waste cooking methyl 

ester for a reaction time of 90 min, the sample has surpassed the minimum cetane requirement. 

Thus, methyl esters of low cetane could be enhanced through the adopted process and make them 

qualify as biodiesel in accordance with the international standards. This work has got published 

(refer Figure 1) recently in Clean Technologies and Environmental Policy, Springer.  

 

 
Figure 1: Different fuel processing methods and their results obtained for biofuel of Indian origin 

 



Also as reported in The Hindu, Southern Railway plan to utilize 5 per cent of biodiesel for the 

diesel locos and concomitantly, storage of biodiesel has been facilitated at Tiruchi shed and the 

Diesel Loco Shed at Erode. Further, south western railway has operated the first train (Hubballi- 

Bengaluru Jan Shatabdhi Express) fuelled with 5 per cent of biodiesel on 3.12.2015. Such 

initiatives by the government and research activities in premier institutes like VIT will reduce the 

crude oil import dependency and pave way for cleaner environment and employment generation. 

Various equipment and consumables employed in the fuel testing lab is provided below. 

 

  

 

 

 
 

             

             

             

             

             

             

             

             

             

             
             

             

             

             

             

             

             

             

             

             

             

             
             

             

             

             

  

  

FUEL TESTING LAB 

LAB 

 Bomb calorimeter 

 Cloud & Pour point Apparatus 

 Viscometer 

 Hydrometer 

RESEARCH 

 Transesterification Unit 

 Autoclave Reactor 

 GC - FID 

 FBT Unit 

CONSUMABLES 

 Diesel 

 Raw Oil (Karanja, Waste cooking etc.) 

 Biodiesel 

 Methanol 

 Acetone 

 Sulfuric Acid 

 Sodium Hydroxide 

 Palladium 

 Whatman filter paper 

 Hydrogen 

 Oxygen 

 Nitrogen 

 Zero-Air  

 



Fuel Testing Lab (GDN G19A) 

Lab in Charge  : Dr. Thangaraja J 

 The adoption of renewable fuels requires identification, conversion and efficient as well as cost-

effective application of fuels derived from renewable energy resources. In this regard, a 

dedicated fuel testing laboratory enables the entire characterisation of biofuels from pre-

treatment, production, composition and property testing. We procure non edible oils such as 

Pongamia Pinnata from a nearby supplier (Gudiyattam) and also the used cooking oil from our 

hostels as an input for the thermochemical conversion process. The oil is filtered to remove the 

traces of oil cake and then heated to remove the traces of water. Then sequentially, we carry out 

the biodiesel production process and check their conformity with the International standards. 

Then to test the engine performance, combustion and emission characteristics, we have a 

dedicated engine setup with agricultural and automotive application. As reported in The Hindu, 

Southern Railway plan to utilize 5 per cent of biodiesel for the diesel locos and concomitantly, 

storage of biodiesel has been facilitated at Tiruchi shed and the Diesel Loco Shed at Erode. 

Further, south western railway has operated the first train (Hubballi- Bengaluru Jan Shatabdhi 

Express) fuelled with 5 per cent of biodiesel on 3.12.2015. Such initiatives by the government 

and research activities in premier institutes like VIT will reduce the crude oil import dependency 

and pave way for cleaner environment and employment generation.  

Sl 
No: 

Equipments Available Funded By 
Supplier & 

Model details Cost (Rs.) 
Purchase date & 

status of 
operation 

1 
SS 304 Biodiesel Unit: 

Transesterification unit  
ARC - VIT  

 
2,57,050 

 

In Use 

2 
Hydrogenation  Autoclave 

Reactor 
SERB - DST * 

AMAR 

Equipments 
4,07,068 

06.04.17 

In Use 

3 Gas Chromatograph SERB - DST * 
Centurion 

Scientific 5800 
5,85,377 

20.04.17 

In Use 

4 Bomb Calorimeter ARC - VIT  2,00,000  

5 
Cloud & Pour Point 

Apparatus 
ARC - VIT 

 
2,00,000 In Use 

7 Viscometer (Brookfield) ARC - VIT  2,48,000 In Use 

8 
Precision Weighing 

Machine 
ARC - VIT 

 
19,728 In Use 

9 Fuel Filter Test unit 
Seed money - 

VIT 

 
50,000 In Use 

 



 

 

 

 



LAB MANUAL 

 

 

1. Digital Bomb Calorimeter 

 

 
 

Procedure 

 

1. Accurately weigh about one gram of sample. If required, sample can be compressed into a pellet 

before weighing for dry samples 

2. Stretch a piece of firing fuse wire (generally Nichrome wire) across the electrodes within the 

bomb 

3. Tie 10.00 cm length of sewing cotton around the wire, place the crucible in position and arrange 

the loose ends of the thread so that they are in contact with the specimen. Use the same length of 

thread in each determination 

5. Reassemble the bomb, screw tightly with hand and avoid excessive pressure 

6. Charge the bomb slowly with oxygen from a cylinder to a pressure of 20 bar without displacing 

its original air content 

7. Close the valve supplying Oxygen effectively 

8. Using as little pressure as possible, detach the bomb from the oxygen supply 



9. Fill the Calorimeter Vessel with enough quantity of water to sufficiently submerge the nut of the 

bomb, whereby leaving the terminals projecting.  

10. Transfer the calorimeter vessel into jacket 

11. Lower the bomb carefully into the calorimeter vessel after having it ascertained to be gas tight 

12. Connect it to the ignition circuit through a switch for subsequent firing of the charge 

13. Adjust the stirrer, place the thermometer and covers in position 

14. Switch ON the instrument and stirrer 

15. LED of the instrument will glow which shows that the proper placement of filament is done 

inside the bomb 

15. Press the push button marked FIRE. Please note that LED will be OFF after the firing has been 

done. This shows that the firing has taken place 

16. Calculated Calorific value will be automatically printed out once the experiment completed. 

16. Switch off the instrument and stirrer. 

17. Remove the bomb from the calorimeter and after a lapse of about half an hour from the time of 

firing allowing the acid most to settle, release the pressure by opening the valve. 

18. Wash out the contents of the bomb with hot distilled water into a hard glass beaker. Also wash 

the bomb cap and the crucible.  

 

 

2. Cloud & Pour point Apparatus 

 

 
 

 

Procedure 



1. Fill the cooling chamber with 2 Liter of Iso –propyl alcohol. 

2. Switch on the instrument 

3. Set the required chamber temperature to -30
0 
C. 

4. Take 25 ml of test samples in the specified test tube 

5. Place the test tube in the chamber holder 

6. Close the test tube opening with a cork and place a thermocouple in to the sample through 

the cork hole. 

7. Identify the could formation and pour point by inspecting test samples at regular intervals 

and note down the corresponding temperature. 

8. Close the Chamber lids and switch off the instruments. 

 

 

3. Brookfield Viscometer 

 

 
 

 

Procedure 

 

1. Mount the guard leg, if used, (spindle protector) on the viscometer. 



2. Attach the spindle (left-hand thread) to the viscometer lower shaft by lifting the coupling 

screw slightly. Hold it firmly with one hand while screwing the spindle on with the other 

(note left-hand thread). Avoid putting side thrust on the shaft. 

3. Lower and center spindle in the test material (600 ml beaker) until the "meniscus" of the 

fluid is at the center of the immersion groove on the spindle’s shaft. 

4. To make a viscosity measurement, turn the motor switch “ON”. This energizes the 

viscometer drive motor. Allow time for the indicated reading to stabilize. The time required 

for stabilization will depend on the speed at which the viscometer is running and the 

characteristics of the sample fluid. 

5. When making a viscosity measurement, the reading should be noted and multiplied by the 

factor appropriate to the viscometer model/spindle/speed combination being used. Refer the 

FACTOR FINDER table for calculating viscosity. 

6. Turn the viscometer motor switch “OFF” when changing a spindle, changing samples, etc. 

Remove spindle before cleaning. 

 

 

 

4. Hydrometer 

 

 
 

Procedure 

 

1. Fill the hydrometer jar with the sample liquid. 

2. Place the hydrometer in the jar and give it a quick twirl to dislodge any air bubbles. 

3. Once the hydrometer has settled, take the reading from the appropriate scale (specific 

gravity). 

4. Clean the hydrometer, hydrometer jar. 


