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                CHEMICAL ENGINEERING-I (BTFS-0302) 
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BTFS 
-0302 

CHEMICAL 
ENGINEERING-I 3 1 2 6 80 25 20 100 50 15 50 100 200 3 Hrs 

  
 UNIT-I                                                                                                     Marks : 16 
Material Balance: Introduction to chemical engineering, basic chemical calculations-mole concept, methods of                   
expressing composition mole fraction, weight fraction, volume fraction, concentration of liquid solutions- morality, 
modality ,normality, ppm. Ideal gases and gas mixtures-ideal gas law, Amiga’s law, Dalton’s law, enry’s law, average 
molecular weight, density of gases, partial pressure and partial volume calculations. Material balance in evolving 
chemical reactions and not in volving chemical reactions, simple calculations involving cycle, by passes and purge 
steams. 

 
  UNIT-II                                                                                                  Marks : 16 

Energybalance 
Energy balance-heat capacity, specific heat and enthalpy, heat capacity of gases at constant pressure, heat Capacity of 
gaseous mixtures, latent heats, enthalpy changes accompanying chemical reactions standard heat of ormation and 
standard heat of combustion, standard heat of reaction 

 
   UNIT-III                                                                                                 Marks : 16 

Chemical Engineering Thermodynamics 
Chemical thermodynamics, fundamental concepts and definitions-types of thermodynamic systems and properties-
closed, open and isolated system-intensive and extensive properties-path and state functions, first law of 
thermodynamics, second law of thermodynamics, entropy, change in entropy, Maxwell relations, heat capacity in 
terms of entropy, equestion of state of gases, the principle of corresponding states, compression and expansion off 
lids-Joule Thomas on expansion. Gibbs free energy change, equilibrium constant, effect of temperature one 
equilibrium constant. 

 

 
     UNIT-IV                                                                                                Marks : 16 

Mechanical operations 
Solids: Properties of solids, methods of size analysis-differential and cumulative, screening, screening equipment, 
effectiveness of screens. Size reduction of solids, types of equipment-jaw crushers, gyratory crushers, hammer mills, 
ball mill, power requirement, laws of crushing. Handling of solids- principle of operation of belt conveyers, bucket 
elevators and pneumatic conveyers. Fluids: Flow of solids through fluids-maximum settling velocity.  

 

 
    UNIT-V                                                                                                  Marks : 16 

Sedimentation-Laboratory batch sedimentation, calculation of are and depth for continuous thickeners .Principle of 
centrifugal separation. Filtration: equipments for filtration-plate and frame filter press, rotary drum filter, constant 
pressure and constant rat filtration, filter media, filter aids. 
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Text Books :- 

        1. W.L. McCabe, J.C. Smith &Peter Harriott, Unit Operations of Chemical Engineering, McGraw-Hill 
2. K.V.Narayanan,Stoichiometryand Process Calculations, Prentice-HallofIndiaPvt.Ltd. 

 
 

Reference Books:- 
1. W.L.Badger &J.T.Banchero,IntroductiontoChemicalEngineering,TataMcGraw-Hill 
2. K.V.Narayanan,A Text Book of ChemicalEngineering Thermodynamics,PrenticeHallIndiaPvtLtd. 
3. ChristeJ.Geankoplis, TransportProcessandUnitOperations, PrenticeHall India PvtLtd 

 
 

List of Experiments:- 
 
    1. Energy balance-heat capacity 

     2. Effect of temperature one equilibrium constant. 

    3. Study of screening equipment 

  4. Flow of solids through fluids-maximum settling velocity.  

  5. Filtration: equipments for filtration-plate and frame filter press 
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FS-0303 FLUID MECHANICS AND FLUID FLOW MACHINES 
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UNIT I                                                                                                                   Marks : 16 
Scope of fluid mechanics- Dimensions and units-Definition of fluid- Fluid properties-density, pecific weight, 
pressure, viscosity, surface tension and capillarity, compressibility-Rheological Classification. Fluid Statics - 
Pressure at a point - Basic equation of fluid statics - Hydrostatic equations for Incompressible and compressible fluids-
Hydrostatic force on a submerged plane and curved surfaces- Buoyancy and equilibrium of floating bodies-Absolute 
and gauge pressure-Pressure measurement by manometers and pressure gauges. 

 
UNIT II                                                                                                                 Marks : 16 

Fluid Kinematics and Fluid Dynamics-continuum Lagrange and an Euler an approaches- Classification of fluid 
motions- path line, stream line, streak line, stream tube, one, two and three dimensional flow, velocity field - 
acceleration of fluid particle in a velocity field-Continuity equation(one and three dimensional differential forms)-
equation of stream line-stream function- velocity potential function-circulation- flow net- fluid dynamics- 
equations of motion- Euler’s equational on gas stream line- Bernoulli’s equation- applications- venture meter, 
orifice meter, piton tube.Dimensional analysis-Buckingham’s Pitheorem-applications-similarity laws and models. 

 

 
UNIT III                                                                                                                Marks : 16 

Incompressible Fluid Flow-Viscous flow-Navies-Stoke’s equation (statement only)-Shear stress, pressure gradient 
relationship–laminar flow between parallel plates-Laminar flow through circular tubes (Hagen Poiseulle’s) -
Hydraulic and energy gradient-flow through pipes-Darcy we is bach equation- pipe roughness-friction factor-
Moody’s diagram-minor losses-flow through pipes in series and in parallel- power transmission. Boundary layer 
flows ,boundary layer thickness, boundary layers eparation –dragandlift coefficients. 

 

 
UNIT IV                                                                                                                Marks : 16 

Fluid machines: definition and classification-exchange of energy- Euler’s equation for turbo machines- head and 
specific work-components of energy transfer-degree of reaction. Hydro turbines: definition and classification-Franc is 
turbine-Kaplan turbine- working principle–work done-specific speed-efficiency-performance curve for turbines. 

 
UNIT V                                                                                                                 Marks : 16 

Pumps: definition and classification- Centrifugal pump : working principle, velocity triangles, pecific speed, 
efficiency and performance curves-Reciprocating pumps: working principle, Indicator diagram and performance 
curves-cavitations in pumps-Rotary pumps: working principle of gear and vane pumps. 
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Text Books :  
 

             1.  Kumar,K.L.Engineering Fluid Mechanics, Eurasi Publishing House(P)Ltd,New  Delhi the 
(7 edition)1995. 

   2.   VasandaniV.P.Hydraulic Machines-Theorand Design, Khanna Publishers 1992 
     

References: 
   1.  Streeter V.L. and Wylie E.B. Fluid Mechanics McGraw Hill1983. 
  2.  EdwardJ.ShaughnessyJr.IraM.KatzandJamesP.Schaffer.IntroductiontoFluid 

   MechanicsOxfordUniversityPress2005. 
             3.  Jagdish  Lal Hydraulic Machines Metro politan Book Co Delhi 

      4.  Some and Biswas Introduction to Fluid Mechanics and Machinery Tata McGraw Hill 
 
 
 

List of experiments (Pl. expand it): 
 

1.Study of pipe fittings and study of devices used form measurement of pressure, velocity, rate of flow, Metacent   

rich eight and radius of gyration of floating bodies. 

2. Experiment verification of Bernouli’s theorem 

3. Steady flow through pipes -determination of friction factor and Reynolds’s number.  

4. Determination of the loss coefficients for pipe fittings. 

5. Hydraulic coefficients of mouth pieces, nozzles and orifices. 

6. Calibration of Ventura meters, orifice meters, nozzle and bend meters. Force duet impact of jet son vanes. 

7. Performance characteristics of centrifugal pumps at constant speed.  

8. Constant head characteristics of Francis turbine.  

9. Performance of hydraulic ram. 
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FS-0304 MANUFACTURING PROCESSES 
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Unit I                                                                                                                        Marks : 16 
Engineering Materials:-Classification Properties-mechanical thermal chemical and technological. Iron and Steel-
Processes and Classifications. Non-ferrous metals,  processes,  properties and  use. Heat treatment of steels- purpose 
and methods. Processes-annealing, normalizing, hardening, tempering. 

 
Unit II                                                                                                                      Marks : 16 

Welding: -Introduction, weld ability Types of welding,  Gas welding,  Arc welding-Sub merged arc, TIG, MIG. 
Resistance welding, Solid state welding, Electron beam welding, Laser beam welding. Oxygen cutting. Heat affected 
zones, Weld defects, Inspection of welded joints. 

 
Unit III                                                                                                                     Marks : 16 

Metal Casting: - Pattern- pattern materials, types of patterns, pattern allowance, Molding sands-Properties and 
classification. Core and cores and Moulding process. Special casting methods-die casting, centrifugal casting, investment 
casting, slush casting .Casing defects and inspection. 

 
Unit IV                                                                                                                     Marks : 16 

Metal Forming:-Mechanical working  of metals. Hot working, cold working.  Methods and process of rolling, forging and 
extrusion. 

 
Unit V                                                                                                                       Marks : 16 

Machining:- Metal cutting, Orthogonal  and Oblique cutting,  Cutting tool materials. Classification of 
machine tools- lathe, shaper, milling machine, drilling machine and Grinding machine. Advanced machining 
methods-ECM,EDM,USM,AJM. 
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Text Book & References:- 

 
       1) S. Kalpak jian  and S.R. Schmid Manufacturing Engineering and Technology, Pearson 

Education Asia 
             2)P.C.Sharma,ATextBookofProductionTechnology,S.Chand&Co,NewDelhi. 
            1)Welding Handbook-Vol. I to V: American Welding Society. 

         2)Hein Lopper and Rosenthal, Principles of Metal Casting 
         3)Chapman, Workshop Technology Vol .I,II,III 

 
List of Experiments (Pl. expand it): 
1. To study Heat treatment of steels- purpose and methods 
2. To study Arc welding-Sub merged arc, TIG, MIG. 
3. To study Metal Casting: - Pattern- pattern materials 
4. To Metal Forming:-Mechanical working  of metals. 

        5. To Advanced machining methods-ECM,EDM,USM,AJM. 
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UNIT – I                                                                                                         Marks :16 
Topics to be covered in the Language Lab Sessions: 
Introduction  session: Introduce oneself, Family background,  Educational  qualification,  Hobbies and interest, 
Expertise, Experience (If any), Strength and weaknesses. 
 
UNIT – II                                                                                                       Marks :16 
Body  language:  Importance  of  body  language,  Dressing  sense,  Walking  sense,  Talking  and 
communication, Dining and eating sense. 
 
UNIT – III                                                                                                      Marks :16 
Telephonic  etiquettes:  How to receive  calls,  How  to respond,  How  to make  a call,  Common 
expressions for calling. PPTs presentations:Improving speaking skills:  Speech practices, Role plays (on 
stage), GD and Debate, Extempore speech, Word games, JAM (Just a minute) session, Describing objects and 
situations. 
 
UNIT – IV                                                                                                      Marks :16 
Reading skills:  Improving reading skills, Paragraph reading, Storytelling and reading, Audio and 
video sessions. 
 
UNIT – V                                                                                                        Marks :16 
Writing skills:  Paragraph writing, Word power/ vocabulary building, Article writing, Translations from Hindi 
to English and vice-versa. Presentation skills:  Oral presentations, on all the learning sessions. Seminar on given 
topics. 
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Introduction to Lathe: Spindle drive -work holding devices -types of Lathe tools -tool holders- tool movement-
selection of speeds. Feed and depth of cut-use of cutting coolants-Principle of thread cutting -V-thread and 
Square thread -thread standards-cutting tool Types –grinding of tools-selection of cutting speeds. Exercises: 
Exercises involving cylindrical turning,  Taper, Turning, Facing, Shoulder turning and  curve  turning – 
thread cutting. 

 
Introduction  to  machine tools  like  horizontal  milling  machines, vertical milling  machines, slotting and 
shaping machines, work holding devices- spindle drives-milling cutters-gear milling-surface slot milling-
indexing head-simple and differential in dexing-grinding  wheel- specification and selection-drilling and 
reaming-capstan and turret lathes-ideas of tool layout. Exercise :Exercises on lathe-curve turning ,multi star 
thread, drilling and boring, internal thread. Exercises on milling machines - surface milling and slot and 
keyway milling, straddle milling, machining of spur and helical gears. 

 
Exercise son-Shaperandslotting-machiningofplaneandbevelsurfaces-keywayandslot achining, exercises on 
drilling and reaming, surface grinding and tool grinding. 

 
References: 
1) Production technology :HMT 
2) Tool Engineer’s handbook : ASTME 
3) Burghardt, Axllered and Anderson,Machinetooloperations1&2 
4) B.L. Boguslavsky, Automatic and semiautomatic lathes, Pease publications. 
5) Fundamental soft tool  design : ASTME 
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1.Ron Hirst, “Underdowns Practical Fire Precautions”, Go wer Publishing Company Ltd., 
England,1989. 

2.JainV.K.,“FireSafety inBuildings”,NewAgeInternational(P)Ltd.,NewDelhi,1996 
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4.  HMSO: Manualof Firemanship,No.4to7. 
 

Reference Books 
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List of Experiments (Pl. expand it): 
1. Study of automatic fire detections system 
2. Study of Automatic  water  sprinkler  system 
3. Study of all personal protection equipments. 
4. Study of Fire Tender 
5. Study of CO2 flooding system 
6. Study of Foam system 
7. Study of Fire triangle and all controlling process. 
8. Study of all types of extinguishers. 
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Text Books 

        1. Roytman M. Ya., “Principles of Fire Safety Standards for Building Construction”, Amerind 
PublishingCo.Pvt.Ltd.,NewDelhi,1975 

2.E.GordenButcherE.G.andParnellA.C.,“Designingoffire safety”, John Wiley and Sons Ltd.,       
New York,U.S.A.,1983. 

3. BIS,“NBCPart4-Fire and Life safety”, BureauofIndianStandards,NewDelhi,2005. 

Reference Books 
        1.MarchantE.W.,“ACompleteGuidetoFireand Building”, 
        2.AdamandCharlesBlack,“FiresafetyinBuildings”, 
 
List of Experiments: 
 

1. Determination of flash Point, fire point and pour point of hydrocarbons. 
2. Test son Dry Chemical Powder 

a.            Apparent Density Test 
   b.          Hygroscopicity Test 
   c.          Caking Test 
 d.          Water Repellency Test 

   e.          Heat Test 
   f.           Efficient Fluidity Test 
   g.          Fire Knocking Down Property Test  
   h.          Foam Compatibility Test 

3. Performance Tests on Portable DCP Fire Extinguishers(Cartridge Type) 
4. Performance Tests on Portable and Trolley mounted Fire Extinguishers CO2Type. 
5. Tests on Foam 
                      a .          P H value 

 b.          Sludge content 
   c.           Specific Gravity 
 d.            Miscibility 
 e            Freezing Point 

   f            Film Formation Test 
   g.          25%DrainageTime  
   h.          Burn-back Resistance 

                       i.          Fire Extinguishing Property 
6. Test of non-combustibility of Building Materials 
7. Study of fire fighting equipments and accessories. 
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