
 

 

 

 



 

 

 



 

 

 

 

 

 

                   

Dr.V.Selladurai 

Principal,  

Coimbatore Institute of Technology,  

Coimbatore-641014.  

                                         MESSAGE 

 SYNERGY-18 is indeed a work of art and a treasure of true ideas and the 

creativity of students. This is a gateway for our students to put forth their talent, 

ideas and the technical knowledge. I have no doubt that these articles and 

features will be informative and interesting. Nothing is achieved without the 

sweat of hard work. Here the hard work is reflected in the quality of articles.  

I congratulate the ―DEPARTMENT OF CHEMICAL ENGINEERING‖ and 

the students who have contributed their articles 

 

 

 

 



 

 

 

 

 

 

 

 

Dr.M.Thirumarimurugan  

Professor and Head,  

Department of Chemical Engineering, 

Coimbatore Institute of Technology,  

Coimbatore-641014.  

                                                    MESSAGE 

 

SYNERGY our department magazine has always come out with flying colours 

which portrays the distinguished articles. It also gives them a wonderful 

opportunity  for young minds to think beyond the horizon and to bring the 

innovative thinking of my students and my co-staff members to different and 

various  extent. I am very much happy, that  this special  edition of synergy has 

come out as pictured with perfection for Aavishkar 2k18 and I thank the 

editorial board for their perpetual work and passion in the making of 

SYNERGY. With more expectation I wish the success to prevail and may the 

Almighty bless you all with all the desires and wishes. 



 

 

 

 

 

 

 

 

Mr.A.Vivek Joe Bharath  

Staff Coordinator,  

Student chapter IIChE, 

Coimbatore Institute of Technology,  

Coimbatore-641014.  

                                                 MESSAGE  

It is indeed my pleasure to appreciate the editors who worked hard for 

compiling every information and ideas of various students into a well organized 

magazine. Information once shared gets multiplied leading to innovations. I 

hope this magazine would serve this purpose of spreading such information. I 

am glad that the information delivered will live to the hearts of the people who 

come across it. On behalf of IIChE students chapter I wish to continue their 

success in upcoming editions. 

 

 



 

 

 

 

 

 Mr.A.Gnanaprakasam 

 Staff Advisor, 

 Chemical engineering association, 

 Coimbatore Institute of Technology, 

 Coimbatore-641014.  

                                               MESSAGE  

I am elated to extend my best wishes to the editors of SYNERGY .This is 

indeed a key to continuous changing engineering environment in the world. It 

not only triggers the minds of students to be cognizant of the recent 

developments but also nurtures them to be a part of the development which 

would result in the betterment of the people and society on the whole.  

 

 

 

 

 

 



 

 

 

 FROM THE EDITORIAL BOARD 

 Always  first and foremost , Obviously we are debted to thank the Almighty 

God without whom our work is incomplete we are immensely happy to release 

our Aavishkar 2k18 edition of synergy . We are very much privileged to be the 

editors of Synergy magazine. Our hearty thanks to our Head of department who 

motivated us with his enthusiastic and valuable words .We hope and pray that 

our work should carry more momentum in future progress and editions.      

                                                                                           EUNICE ARUL RAJ .J 

                                                                                           VIGNESHWAR.A 

                                                                                           SUKANYA G.S 

                                                                                           PRIYADHARSHINI. S 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

LOCAL LEVELS OF DISSIPATION RATE OF TURBULENT KINETIC 
ENERGY IN A ROTOR-STATOR MIXER WITH DIFFERENT STATOR 

SLOT WIDTHS. 
 

Rotor-stator mixers (RSMs) are widely used for emulsification and mixing. However, 

relatively little is known about the relationship between RSM design, hydrodynamics and 

performance. Previous studies have investigated shaft power draw as a function of design. 

However, power draw alone is not sufficient to predict efficiency. In order to understand the 

effect on performance it is important to investigate how the local turbulent stress is 

influenced by design parameters. 

This study investigates the effect of stator slot width on the local dissipation rate of turbulent 

kinetic energy using particle image velocimetry coupled with a sub-resolution modeling 

approach suggested in previous studies. Results are compared to traditional shaft power 

draw measurements and a set of emulsification experiments. 

It is concluded that wider slots, although requiring less total shaft power, provide a higher 

maximal (time-averaged) dissipation rate of TKE, which explains why they give rise to more 

efficient drop breakup. Apparently, more of the power input is transformed into pumping for 

the narrower slots which leaves less energy for turbulent dissipation. 

         

           

M.KALAIRAJAN 
           3RD 
YEAR 
 

THERMAL DEGRADATION KINETICS OF WASTE PRINTED CIRCUIT 
BOARDS 
 



 Large quantity of electronic waste, (e-waste) is generated due to a short lifespan of 

communication and other devices and introduction of the newly smart gadgets making 

limited use and generating e-waste at an alarming rate. To resolve this emerging e-waste 

problem, one has to thermally depolymerise in an inert atmosphere. The thermal 

degradation of Printed Circuit Boards PCBs was investigated using a simultaneous 

Thermogravimetric analyzer in the temperature range of 350–1200 K. Pyrolysis experiments 

were carried out on PCB samples at six different heating rates of 5, 10, 20, 30, 40 and 50 

K/min. A unique model was developed in this study, it showed that the apparent activation 

energy for the upper range (Ea1, 130 to 97 kJ/mol) was always higher than the apparent 

activation energy (Ea2, 97 to 75 kJ/mol) of the lower range. The results of this study will be 

useful in the development of pyrolytic/incineration systems for plastic waste from any 

electronic component. 

 

 

 

 The products from the pyrolysis of PCBs can be utilized as feedstocks in the petrochemical 

industry, as potential fuels—either gaseous or liquids and as non-combustible materials for 

filler in the cement and brick industries. 

                        P.DINESH 

KUMAR 

           3RD 
YEAR 
 
 
DECOMPOSITION OF SOLID PROPELLANTS IN A COMBUSTION 
CHAMBER 
 

 Solid propellants are fuels that do not require an external supply of oxygen for combustion. 

Once ignited, they rapidly decompose to evolve hot gaseous products. Solid propellants are 

hence used as fuel for propulsion applications in oxygen rare environments. In this study, a 

simple model for solid propellant decomposition in a combustion chamber with an exit port 

was presented. The combustion chamber is assumed to be a 'well-mixed reactor'. The 

model equations take into account the effect of shape and size of the solid propellant. The 

phenomenon of 'choking flow' is included while calculating the exit flow-rate. Appropriate 

methodology for calibrating the model parameters was developed. The calibrated model was 

validated by comparing simulation results with experimental pressure profiles. This study 



would be useful for providing guidelines to select appropriate solid propellant configurations 

and for the development of a system level model for propulsion systems 

         

        

R.BALACHANDHAR 

           3RD 
YEAR 

 
 

 

 

 

 

BIOSTIMULATION OF CRUDE OIL CONTAMINATED SOIL USING 
LOCAL AND FOREIGN STIMULANTS 
 

Bioremediation is an important technology for the restoration of oil polluted environments by 

indigenous or selected microorganisms. In general, the rate of biodegradation depends on 

the number and types of micro-organism, the nature and chemical structure of pollutants to 

be degraded and the environmental conditions. In this study, the efficacy of the 

biodegradation potentials of foreign (  PETROX HC 500, PETROX HC 600, PETROX HC 

100, PETROX HC 1150 AND PETROX HC 339 ) and local materials(Saw dust and Poultry 

dropping) was compared by application of different biostimulation treatments for the 

biodegradation of the crude oil contaminated soils. Microbial activity was evaluated following 

growth of heterotrophic and degrading microorganisms. Hydrocarbons degradation was 

established by determination of TPH using a clarity GC/MS. During this period, total 

petroleum hydrocarbons and changes in bacterial communities was monitored. The foreign 

stimulant recorded a TPH reduction of 40.2% while the local stimulant only recorded a TPH 

reduction of 7.7%. In the  soil, the dominant microorganism population comprises Bacillus 

Spp and S.Epididymis and they are all Gram-positive bacteria.  These results have shown 

that the combination of the foreign materials (PETROX HC 500, PETROX HC 600, PETROX 

HC 100, PETROX HC 1150 AND PETROX HC 339) is an efficient treatment to be applied in 

remediation of crude oil contaminated soil. 

 
        
       
M.K.A.MAGESHWAREN  

          3RD YEAR 
 



 

ENERGY-EFFICIENT HEXAMINE PRODUCTION PROCESS 
 
 Hexamethylenetetramine or hexamine has been known for 100 years as a white chemical 

compound formed as a product of the reaction between formaldehyde and ammonia. The 

utilization of hexamine has been widespread but only universally used in small quantities, 

mainly during the production of explosives, and various resins. Hexamine is produced as a 

powder or a 42% solution. efficient continuous 42% hexamine solution production process in 

order to operate with minimal cost, and to make full use of exothermic heat flow rate and 

waste materials. 

         

               

GAYATHRE.T.R 

           3RD 
YEAR 
 
 
 
 

 
 

EXTRACTION AND FORMULATION OF PERFUME FROM PLANT 
 

The word perfume derives from the latin ―per fumum‖ meaning through smoke, is fragrant 

liquid that is sprayed or rubbed on the skin or clothes to give a pleasant smell. Extraction of 

perfume from various plants resources is of ancient origin. Infact the natives from different 

tropical regions of the globe have long been extracting oil from numerous oil bearing plants. 

Human since the ancient time have known how to extract oil from their natural resources. 

Vegetable oils are naturally occurring esters of higher fatty acids and glycerol. They are 

widely distributed in nature and were first consumed as food. Later oils were discovered to 

be used as renewable raw materials for variety of non food production, for instance 

perfumes, disinfectants, inks to mention but a few perfume 

                            
           

 AAKASH 
           2nd  
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DESULPHURISATION OF KEROSENE 



 
This report aimed at determining  the presence and removal of mercaptan sulphur in 

kerosene using colour indicator method.  It is known that impurities such as free  sulphur,  

sulphur dioxide, mercapters, funing materials etc. are found in petroleum products. 

Consequently ,absorbents like molecular sieve, calcium oxide and even  activated carbon 

could  be  used  to trap these impurities, thereby making the  product impurity free .The 

afficac of  the absorption  using  calcium (Cao)  Ercammerer flask   was determined  by 

titration. Excess  Silver  Nitrate  is added to the sample ie effluent silves mercaptdes with he 

mercaptan sulphur compound present.  The excess silver  Nitrate is determined by titration 

with ammonium  thiocrante using ferric ammonium sulphate indicator .  Illustration  

graphically shows that the percentage of sulphur in the sample reduces with increase in 

time. 

                          

NIVETHA 

           3RD 

YEAR 

 

DESULPHURISATION OF KEROSENE 

 

This report aimed at determining  the presence and removal of mercaptan sulphur in 

kerosene using colour indicator method.  It is known that impurities such as free  sulphur,  

sulphur dioxide, mercapters, funing materials etc. are found in petroleum products. 

Consequently,absorbents like molecular sieve, calcium oxide and even  activated carbon 

could  be  used  to trap these impurities, thereby making the  product impurity free.The 

afficac of  the absorption  using  calcium (Cao)  Ercammerer flask   was determined  by 

titration. Excess  Silver  Nitrate  is added to the sample ie effluent silves mercaptdes with he 

mercaptan sulphur compound present.  

 

 

 

 The excess silver Nitrate is determined by titration with ammonium thiocrante using ferric 

ammonium sulphate indicator .  Illustration  graphically shows that the percentage of sulphur 

in the sample reduces with increase in time. 

            
          

 N.KUMARESAN 



           3RD 
YEAR 
 
 

 

RHEOLOGICAL PROPERTIES OF NEEM BIODIESEL AND 
BIODIESEL/PETRODISEL BLEND 
 
Effect of temperature on viscosity and density changes on neem biodiesel and neem 

biodiesel-blend has been investigated.  Neem oil was sourced from neem (Azadirachta 

indica) seed, which was extracted using soxhlet apparatus and was converted to biodiesel 

using transterification method. The fuel properties of the resultant biodiesel such as 

viscosity, density, cetane number, cloud and pour points, flash point, were measured. At 

varying temperature range of 25-100OC, changes in viscosity and density were evaluated 

for petrodiesel, neem biodiesel and biodiesel blend of B20 – B100. The results of the 

petrodiesel sample were used as a control. It was observed that at 25oC the viscosity of the 

blended oil were 3.8mm2/s for B20, and 6.1mm2/s for B100 while at 100OC, the viscosity of 

the blended oil were 0.6mm2/s for B20  and 2.1mm2/s for B100. The density of the blended 

oil at 25oC for B20 were 855kg/m2 and 849kg/m3 for B100 at 100oC. From the result 

obtained, it shows that as the temperature increases, the viscosity and density of the 

blended oil decreases at the same rate with that of petrodiesel sample. Therefore, the 

viscosity of the B80 of the blended oil is similar to that of petrodiesel.  

          

 MUKUnTHAN 
           3RD 
YEAR 
 
 
 

METABOLIC FLUX ANALYSIS OF PHOTOSYNTHETIC ORGANISMS 
 

The ability to manipulate the accumulation of chemicals in plants is becoming a reality due to 

advances in genetic engineering. However, the current understanding of the regulation of 

plant metabolic fluxes is rudimentary. Our research is interested in developing tools to 

quantify metabolic carbon and nitrogen fluxes in plants, which is a key tool in evaluation of 

the effects of environmental and genetic influences on chemical accumulation in plants. We 

are combining the fields of metabolic profiling by gas chromatography/mass spectrometry 

with metabolic flux analysis.  

 

 



The combination of high-throughput analysis by GC/MS of plant metabolites with feeding 

isotopically labeled precursors will enable efficient calculation of fluxes. 

         
               

P.SRIKUMARAN 
           3RD 
YEAR 
 
 

STRUCTURE-DRIVEN CO2 SELECTIVITY AND GAS CAPACITY OF 
IONIC CLATHRATE HYDRATES 
 
Ionic clathrate hydrates can selectively capture small gas molecules such as CO2, N2, CH4 

and H2. We investigated CO2 + N2 mixed gas separation properties of ionic clathrate 

hydrates formed with tetra-n-butylammonium bromide (TBAB), tetra-n-butylammonium 

chloride (TBAC), tetra-n-butylphosphonium bromide (TBPB) and tetra-n-butylphosphonium 

chloride (TBPC). The results showed that CO2 selectivity of TBAC hydrates was remarkably 

higher than those of the other hydrates despite less gas capacity of TBAC hydrates. The 

TBAB hydrates also showed irregularly high CO2 selectivity at a low pressure. X-ray 

diffraction and Raman spectroscopic analyses clarified that TBAC stably formed the 

tetragonal hydrate structure, and TBPB and TBPC formed the orthorhombic hydrate 

structure. The TBAB hydrates showed polymorphic phases which may consist of the both 

orthorhombic and tetragonal hydrate structures. These results showed that the tetragonal 

hydrate captured CO2 more efficiently than the orthorhombic hydrate, while the 

orthorhombic hydrate has the largest gas capacity among the basic four structures of ionic 

clathrate hydrates. The present study suggests new potential for improving gas capacity and 

selectivity of ionic clathrate hydrates by choosing suitable ionic guest substances for guest 

gas components. 

CO2 capture technologies in industry are necessary to be developed to reduce the vast CO2 

emission1,2,3. Gas separation by ionic clathrate hydrates is promising due to their unique 

gas selectivity and low operation pressure4,5,6,7. As well as gas hydrates which are widely 

known for natural methane hydrates ionic clathrate hydrates are also investigated for their 

applications such as cold energy storage8,9,10,11, gas storage12,13,14,15 and gas 

separation4,16,17. Potential applications are based on unique thermodynamic properties of 

ionic clathrate hydrates, i.e., greatly moderated formation pressure and temperature 

compared to those for gas hydrates: <1 MPa for ionic clathrate hydrates18,19 and 3 MPa for 

structure I type gas hydrates20 at 280 K for CO2 inclusion. Such moderate thermodynamic 

conditions are advantageous to develop gas separation process compared to chemical CO2 



absorption by amine which usually requires high temperatures, e.g., 370–410 K to release 

the captured CO23,21. Ionic clathrate hydrates form with water and ionic guest substances 

such as quaternary ammonium and phosphonium salts22,23,24,25,26,27. Among a vast 

variety of ionic guest substances, tetra-n-butylammonium bromide (TBAB), tetra-n-

butylammonium chloride (TBAC), tetra-n-butylphosphonium bromide (TBPB) and tetra-n-

butylphosphonium chloride (TBPC) are widely studied due to their less toxicity and good 

stability. The four butyl chains in their cations excellently fit into the cage-like network built by 

hydrogen-bonded water molecules. The anions also make bonds with the water molecules 

and compose a part of the network structure. These ionic clathrate hydrates have four basic 

structures, and they usually leave dodecahedral cages empty when they are formed under 

an atmospheric pressure23. The dodecahedral cages in the ionic clathrate hydrates are to 

incorporate small gas molecules such as CH4, N2, and CO2 under gas pressurized 

conditions. 

 

Since CO2 is suitably incorporated in the ionic clathrate hydrates28,29, CO2 capture 

processes based on ionic clathrate hydrates were proposed4,7,16,30,31,32,33,34,35,36,37. 

CO2 capture from flue gas by ionic clathrate hydrates were reported a 

lot4,6,32,33,34,35,36,37. Particularly high CO2 selectivity was found in ionic clathrate 

hydrates6,30,31, although canonical gas hydrates also have the similarly sized-

dodecahedral cages for gas occupancy. This is likely due to the distorted dodecahedral 

cages in the TBAB hydrates which incorporate CO2 more than the regular cages28,29. It 

was also suggested that CO2 storage capacity and selectivity of the TBAB hydrates 

irregularly depend on formation pressures because of the polymorphic phases of the TBAB 

hydrates, i.e., tetragonal and orthorhombic structures6. So far, while ionic clathrate hydrates 

were widely investigated, their gas separation properties and corresponding hydrate 

structures have not been studied. In comparison with other functional materials38,39,40, 

ionic clathrate hydrates have unique potential for gas capture and storage processes, 

because they are water-based and form rapidly under certain pressure and temperature 

conditions which can simplify the processes. To further design the ionic clathrate hydrates, 

their gas selectivity and capacity resulting from the hydrate structures need to be 

investigated regarding combinations of ionic guest substances and guest gas components. 

         
           

S.PRANEETHA 
           3RD 
YEAR 
 



REGENERATION OF CAPROLACTAM-BASED BRØNSTED ACIDIC 
IONIC LIQUID DURING TRANSESTERIFICATION OF JATROPHA OIL 
 
As catalysts for biodiesel preparation, functional acidic ionic liquids (ILs) exhibit excellent 

catalytic property and good application prospect. However, regeneration and reuse of ILs are 

crucial issues that limit their industrial application. In this work, the regeneration of 

caprolactam-based Brønsted acidic IL [HSO3-bCPL][HSO4] during the transesterification of 

Jatropha oil was investigated. The results indicated that [HSO3-bCPL][HSO4] started to 

deactivate after repeating use for 9 times, and was deactivated after 12 times. The major 

cause of the deactivation was that the acidity decreased during the recycling process, and 

there was a negative linear correlation between acidity decline rate and the biodiesel yield. 

The deactivated [HSO3-bCPL][HSO4] could be regenerated by supplementing acidity with 

concentrated sulfuric acid and the dosage of H2SO4 was equal to the acidity decline rate 

approximately. The catalytic activity and reusability of regenerated [HSO3-bCPL][HSO4] were 

approached to those of the fresh one. 

          

 M.Nandhini 
           3RD 
YEAR 
 
 

  
 

BAUXITE-MODIFIED OXYGEN CARRIER FOR CHEMICAL LOOPING 
COMBUSTION: A POSSIBLE SOLUTION TO THE HEAT OF 
COMBUSTION COMPENSATION.  
 
CuO was induced into red mud oxygen carrier materials to balance the temperature 

difference between the fuel and air reactors in chemical looping combustion. Considering the 

lower melting point of CuO, surface sintering and agglomeration might be inevitable, and 

only a low loading was applied in this work. The addition of CuO did not lower the overall 

redox activity, as demonstrated by both thermogravimetric analysis (TGA) and a bench-scale 

fluidized bed reactor. Instead, the oxygen transfer capacity was improved. A variety of 

characterization techniques were used to compare the crystal structure, surface morphology 

and physical properties before and after long-term reactions. The present results provide a 

potential strategy for the design and development of oxygen carriers with high stability and 

reactivity that maintain a lower required circulation rate. 

 



         SARAVANA 

KUMAR 

           4TH 

YEAR 

 

Analysis of flux decline using sequential fouling mechanisms 
during concentration of S. cumini (L.) leaf extract 
 

Experimental studies were performed in a stirred cell for concentration of MF-pretreated 
extracts from jamun (Syzygium cumini L.) leaves using nanofiltration over a wide range of 
operating conditions. Performance of nanofiltration process was evaluated in terms of 
permeate flux, flux decline and extract quality (total polyphenol content, total flavonoid 
content and antioxidant activity). A total of ten phenolic compounds including six phenolic 
acids and four flavonoids were identified and quantified in jamun leaf extract using HPLC. A 
combined sequential model consisting of Hermia’s complete pore blocking and cake layer 
formation based on resistance-in-series theory was considered to explain the flux decline 
behavior with time. The model calculations were shown to be in excellent agreement with 
experimental flux data (R2 > 0.90; SD < 2.5%). Experimental results showed that the 
operating conditions had significant effect on the onset of cake layer formation. The pore 
blocking resistance was found to be comparable with membrane resistance, while cake layer 
resistance was 20-40% of membrane resistance. In addition, the permeate flux for MF-
pretreated extract was always higher than that for the untreated extract. The present study 
with the estimated model parameters provided important understandings into the underlying 
mechanisms of membrane fouling phenomena during concentration of jamun leaf extract. 
          

 S.M.ARUN 
           3RD 
YEAR 
 

 
Impact of Solid and Gas Flow Patterns on Solid Mixing in Bubbling 
Fluidized Beds 
 

Bubbling fluidization has been widely applied in industrial processes as an effective means 
for providing excellent mixing, good heat and mass transfer. Examples include granulation, 
coating, mixing, power generation from coal, renewable energy production, gasification and 
pyrolysis. In this study, we attempted to analyse the impact of solid flow patterns, bed design 
and operational conditions on solid mixing in a bubbling fluidized bed. The solid mixing 
behaviour was estimated based on the dispersion coefficient of particles, the active index 
(AI), and the distribution of particle residence time within the entire bed. In our previous 
studies, four flow patterns have been founded and classified as patterns A, B, C and D. 
Results presented from this study indicate that the mixing behaviour in a fluidized bed varies 
significantly with solid flow patterns which is a result of a combination of operational 
conditions, properties of bed materials and bed designs. Flow pattern D provides the best 
mixing in the four flow patterns identified by using the PEPT technique. Pattern A provides 
the worst solid mixing. Pattern B is a typical solid flow pattern reported in literature, but its 
mixing behaviour is only better than the Pattern A. 



          MOHAMMED 
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Flexibility assessment of Heat Exchanger Networks: from a 
thorough data extraction to robustness evaluation 
 

Due to process variabilities and operational modifications, operating parameters of Heat 
Exchanger Network (HEN) may alter its output temperatures. Nevertheless, the impact of 
these disturbances depends largely on the topology of the HEN. As a consequence, it can 
be relevant to evaluate the flexibility of a HEN after its synthesis. Flexibility of a HEN refers 
to the ability of a system to operate at a finite number of set points. In this framework, the 
implementation of this property is broken down into several aspects. In this contribution, the 
first level of flexibility concerning the robustness (ability of the system to absorb disturbances 
without changing utility flowrates) is addressed and compared to other contribution, this 
criterion is not formulated as a generic one but as a criterion that strongly depends on the 
studied process. As a consequence, to evaluate its value, the first step is to perform an 
enhanced data collection by identifying the most frequent disturbances and by pointing out 
the critical streams i.e. the streams whose output temperature absolutely needs to be kept 
into a strict interval; then, given this information, a robustness criterion can be formulated for 
a given HEN. In this paper, a methodology relying on several models is developed to 
address this issue: a Mass Equilibrium Summation enthalpy non-linear model (MESH) 
dedicated to the enhanced data collection, a Mixed Integer Linear Programming (MILP) 
model used for the HEN synthesis and finally a linear model developed for the modeling of 
the HEN response to disturbances. 
         

 G.S.SUKANAYA 
          3RD YEAR 
 
 

THE EFFECT OF BINDER CONCENTRATION IN FLUIDIZED-BED 
GRANULATION: TRANSITION BETWEEN WET AND MELT 
GRANULATION 
 

In a previous investigation, the granulation system urea (seeds) − urea (binder) was 
extensively studied in a pilot-scale batch fluidized-bed granulator). Besides, the effect of 
seed size, bed temperature, binder flowrate and fluidization and atomization air flowrates on 
process variables as well as on product properties were studied. The aim of this work is to 
analyze the effect of the binder urea concentration on the urea granulation performance and 
product properties. This concentration was varied from 87.5 wt% to 98 wt%, while the 
fluidization air velocity, urea melt flowrate, bed temperature set-point and atomization air 
flowrate were kept constant. The product properties (percentage of agglomerates and 
coated particles, crushing strength and moisture content) and granulation efficiency are 
discussed in terms of the transition from wet to melt granulation. The critical urea content 
was experimentally found; indeed, urea concentrations lower than the critical one 
dramatically affect the product quality. Finally, the criterion proposed by Villa et al. (2016) for 
predicting agglomerates formation is used to determine the minimum allowable binder urea 
concentration. The prediction is consistent with the trends experimentally observed, 



indicating the good capacity of the criterion to identify the boundary for agglomeration 
occurrence. 
          

 APARNA 
           2ND 
YEAR 
 

 
Extraction And Characterization Of Vegetable Oil Using Bread Fruit 
Seed. 
 

A vegetable oil is a triglyceride extracted from a plant. Such oils have been part of human 
culture for millennia. The term "vegetable oil" can be narrowly defined as referring only to 
substances that are liquid at room temperature, or broadly defined without regard to a 
substance's state of matter at a given temperature. For this reason, vegetable oils that are 
solid at room temperature are sometimes called vegetable fats. Vegetable oils are 
composed of triglycerides, as contrasted with waxes which lack glycerin in their structure. 
Although many plant parts may yield oil, in commercial practice, oil is extracted primarily 
from seeds. 

           ROSHAN 
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Production Of Plant Mirror Using Local Raw Material 
 

This project “production of plane mirror using local raw material” is meant to study the  
possibility of producing plane mirror using sand rich in silica as its major local raw 
material.Plane mirror is produced by casting one side of a sheet glass.  Presently in Nigeria, 
sheet glass is not used easily produce and as such, the local raw material used in the  in the 
production of plane mirror in this product backing paint.  The facilities for the production 
include spraying gun and finger brush.In the course of production, the silver nitrate was first 
mixed with a reducing reagent; we formaldehyde of glucose, all in a distilled water.  After 
which the mirror backing paint was mixed with some amount of thinner.  The float glass was 
then washed with warm water and allowed to dry.  After drying, it was first coated with silver 
nitrate solution after the use of talcum power to rub on the back of the glass. 
A second spraying of mirror- backing paint was done after the silver nitrate coating had dried 
up.  This whole operation now resulted to a plane-mirror since a plane mirror is also a coated 
glass. 
The reflection of the mirror was taken after coating the glass, while the refractive index of the 
glass was taken before coating the float glass to form a mirror. 
          

 CHANDRU  
           2ND 
YEAR 
 



 
 
Decomposition of Solid Propellants in a Combustion Chamber 
 

 Solid propellants are fuels that do not require an external supply of oxygen for combustion. 
Once ignited, they rapidly decompose to evolve hot gaseous products. Solid propellants are 
hence used as fuel for propulsion applications in oxygen rare environments. In this study, a 
simple model for solid propellant decomposition in a combustion chamber with an exit port 
was presented. The combustion chamber is assumed to be a 'well-mixed reactor'. The 
model equations take into account the effect of shape and size of the solid propellant. The 
phenomenon of 'choking flow' is included while calculating the exit flow-rate. Appropriate 
methodology for calibrating the model parameters was developed. The calibrated model was 
validated by comparing simulation results with experimental pressure profiles. This study 
would be useful for providing guidelines to select appropriate solid propellant configurations 
and for the development of a system level model for propulsion systems 
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