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Semester/Year VIl | Probmm B.Tech
Subject . | Subject R Subject | i
Category DC Code: AE-402 . Name: [.C. Engine
BTN Maximum M Marks Al]olkd ) ) Contact
Theory PmL tical Total Hours Total
I—'_""'_' Coa TR - o < T —1 .z
End Sem Mid Quiz | Assignment End | Lab- Quiz | Marks | L | T | P i
A Sem M s Sem | Work |
60 | 20 | 10 10 [ 30 ]10] 10 THERME 4

Prerequisites:

Course Objective:

Course Outcomes:

After completion of the course. the student will be able to:

CO 1 Evaluate performance of 1.C. Engines

CO 2 Understand the Combustion phenomena and design for S.1. and C.1. Engines

CO 3 Understand working of various 1.C. engine systems such as Fuel, Systems. Lubrication
systems

CO 4 Understand different engine exhaust emissions and their controlling methods

' CO 5 Evaluate methods tor r improving the .C. Engine performance

UNITs | Descriptions mS“iosJ
| Internal Combustion Engine: S.1. and C.1. cngincs of two and

: four stroke cycles. real cyele analysis 01 SI and Cl engines,
| determination of engine dimensions. speed.  fuel consumption,
{ | output, mean eflective pressure, efliciency. factors effecting volumetric | 9 COl
efficiency. heat balance. performance characteristics of SI and  Cl j
engines. cylinder arrangement. firing order. power  balance tor \ |
multi- eylinder engines. valve timing. = 3

Combustion in Sl engines: Flame dudopms,m and propagation,
ignition lag, eflect of air density. temperature. engine  speed.
turbulence and ignition timings, physical and chemical aspects of
1 detonation. effect of engine and fucl variables on knocking tendency. | g
knock rating of volatile fuels. octane number. H.U.C.R.. action of
‘dupcsA pre-ignition. its causes and remedy. salient features of | ‘
various 1ype combustion chambers,

coz2

Combustion in C.l. Engines: Times basc indicator diagrams and
‘lhElI' study. various stages of combustion, delay period. diesel \

1 ‘ l\m‘)d\ octane _mlmber knock mhlbuurs: salient  features ‘U'i
| various types of combustion chambers, Simple problems on fuel

; injection. various types of engines, their classification and salient

l | features. Rotary 1.C. Lllg.}l]L\ their principles of working. |

| 5 lngme System [Fuels. ignition systems. Loolmg:,
v 8 CO4
[ and lubrication  system. Fuel metering in SI | ‘

/WMMV//g &“\/




carburetion, simple problems on carburction. Fuel metering in C1
engines: Fuel injection in Cl engine and simple problems. various
types of engines, their classification and salient features.

Fuels: Conventional fuels and alternate  fuels. engine  exhaust
emission. carbon monoxide. un-burnt hyvdro carbon, oxides of
vV nitrogen. smoke. density. measurement and control. hydrogen as
alternate tuel.

Supercharging: Eftect of attitude on mixture strength and output
of S.I. engines. low and high pressure super charging. exhaust. gas
turbo-charging. supercharging of’ two stroke engines.

Guest Lectures (ifany)

COs

Total Hours

Suggestive list of experiments:

40

iiefercncc Books-
i
2,

Internal Combusion Engines Theory & Practice by G.IF. Taylor

1. Load test on ruston oil engine.

2. Measurement of L.P..B.P. and calculation of mechanical — efficiency by conducting morse test.

3. Load test on variable compression ratio engine (VCR engine).

4. Performance and analysis of four stroke single cylinder diesel engine test rig with electric
dynamometer

5. Performance and analysis of four stroke four eylinder petrol engine test rig with hydraulic
dynamometer.

6. Study of carburetter.

7. Study of fuel pump and fuel injector.

8. Study of lubrication system.

9. Study of cooling system.

10, Study of battery ignition system. .

Text Book-

1. A course in IC engines by M.1.. Mathur & R.P. Sharma

2. Internal Combusion Engines by V. Ganeshan

3.

Introduction to IC Engines by Richard Stone
Internal Combustion Engines by Domkundwar, Dhanpat Rai Publications

Modes of Evaluation and Rubric

Quiz. Assignment. Mid term exam. End term exam and Practical Viva.
Rubric: End term exam, Practical: 50% Quiz and 50% Viva.
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Semester/Year v/ m | _ Prou am B.Tech |
Subject - Subjul Subject '
A } fl Il
D DC | “rode: AE 40_ “ l T /\ppllLdthH of AC/DC Mach]_m
- Maximum Marks Allotted Contact
Theory Practical Total Hours Total
e e Mid- . ; End | Lab- . . 7 Credits
End S-Lm i (?UI,Z.___ Assngnmen_t__-s-cm Work Quiz | Marks | I. | T | P ]
60 | 20 ] 10 10 30 [ 10 [10] 150 |3 |-12] 4
Prerequisites:

Course Objective:

Course Outcomes:
After completion of the course. the student will be able to: ;
CO1: Understand the constructional features and operating principles of transformers. both |
single-phase and three-phasc.

C0O2: Evaluate the constructional details and performance characteristics of DC machines.
CO3: Review the constructional details of three-phase induction motors and understand their
working principles.

CO4: Understand the constructional details and working principal of Single-phase induction
moltors.

COS5: Analyze the constructional features of polyphase synchronous machines and explain
| their operating principles % . =
| UNITs | ~ Descriptions Hrs.| CO's

| Single phasc transformer

' construction  working  principle.  phasor diagram. types.
l transformation ratio. parallel operation of two single phase| 9 COl1
transformer. Use ol an auto transformer. Three phase transtformer
| and their applications.

' D.C. Machines

' DC motors and DC generators. constructional [eatures. voltage

I and torque equations. Speed torque characteristic of DC motors. 8 Col |

Methods of speed control. Testing and applications of de motors. |

= Three phase Induction Motors N ) 1‘

I Constructional Principles. operation and application. Types of| 8 CO3

| starters. torque slip characteristics application. I ‘

.[» Single phase Motors | |

|V Construction  working — principle.  starting  mcthods and| 8 | CO4 |

]‘__ | applications. - T
Synchronous Machines ‘ 1 ;‘\\

| V| Construction. principle of alternator and motor. V-curves. OS5 .

| synchronous condenser and their applications



Guest Lectures (if any)
Total Hours 40
Suggestive list of experiments:
1. To perform load test on single phase transformer to find efficiency using resistive load
and draw efficiency versus load current plot.
To perform parallel operation of two single phase transformer by conducting polarity
test.
3. Demonstration of various configuration of three phase transformer.
4. Speed control of DC shunt motor by ficld weakening and armature rheostatic control
method

IJ

Ln

[oad test on DC shunt generator and to draw its performance characteristics
(external/drooping)

6. To perform no load test on DC Machine (Swinburne’s test) to find its efficiency at any

load

7. Demonstration of starters to start a three phase induction motor .

8. Demonstration of starting method used for starting of single phase induction motor.

9. Demonstration of DC starter to start DC motor .

10. To plot the V-curves of a synchronous motor at no load.
Text Book- -
© 1. Dr. P.S. Bimbhra. “Generalized Theory of Electrical Machines™ Khanna Publishers.

2. Dr. P.S. Bimbhra. “Electrical Machines™ Khanna Publishers.

3. L.B. Gupta, “Electrical Machines™ S.K. Kothari & Sons.
Reference Books-
1. Electrical Machines Nagrath & Kothari ‘
2. R K Rajput “Flectrical Machine = - Laxmi Publication. MC pherson and |
R.D.Laramorl. “An Introduction to FFlectric Machine & Transformer™ (2™ 1id.) John |
Wiley & Sons. 1990
Modes of Evaluation and Rubric
Quiz. Assignment. Mid term exam. End term exam and Practical Viva.
Rubric: End term exam. Practical: 50% Quiz and 50% Viva.,

List/Links of e-learning resource
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Semester/Year | Il | Program [ ~ BTech |
e B S AL-404 iy Fluid Mechanics
Maximum Marks Allotted ]
Theory [ Practical | i Comact Hous. |t
Mid- End | Lab- ; ' Credits
End Sem Q ASSI nment Quiz | Marks b i
Sem 7_ g Sem [Work Mool W N -
_L . 30 | 19 o 3 - 2 4

Prerequisites:
Physics and Mathematics.
Course Objective: o e
Students are L,\pt.‘.led 10 learn basic concepts of fuid Mow. fuid pmpemu; and relationship
i between them. fundamental principles of fluid mechanies (principles of continuity.
“momentum. and energy) as applied to fluid motions.
[ ourse Outcomes:
After u)mplumn of the course. the student will be able to:

I. Pereeive the knowledge of basic properties of fluids. different types of flows and

analyze the fluid behavior under static condition

2. Apply the basic concepts to examine the behaviour of fluid under kinematic and
dynamic conditions

3. Perform dimensional analysis and dynamic similitude

4. FEvaluate practical flow problems for pipes. open channels

5

‘ Compare the difference between theoretical and practical values of different fTow
‘ parameters and calibrate the equipment’s accordingly (Lab) _
[ UNII [ Dumplmns Hrs.
' ‘ Review of Fluid Propernu lngincering units ol measurement.
mass. density, specific weight, specific volume. specific gravity.
surface tension. capillarity. viscosity. bulk modulus of elasticity,
‘| pressure and vapour pressure. Classification of different Fluids. ,
I | Rheological Classification of Fluid. Fluid Static’s : Pressure ata | ¢ col |
| point, pressure variation in static [uid. Absolute and gauge
Cpressure. manometers. Forces on plane and curved surfaces .
(Problems on gravity dams and Tainter gates): buoyant force.
Stability of floating and submerged bodies, Relative equilibrium.

Kinematics of Flow: Path lines. streak lines. streamlines and \
stream tubes: Types of motion of Fluid Particles. Types of low- '
ideal & real . steady & unsteady. uniform & non-uniform. flow !
one. two and three dimensional [low, continuity cquation for one | |
cand  three dimensional flow, rotational & irrotational {low, 8 o2 1
‘ ' circulation. stagnation point. separation of flow. sources & sinks,
‘. velocity potential. stream function. flow nets- their utility & |
i chthnd of drawing flow nets. J

Dynamics of Flow: Fuler's tqualmn ol motion alung a streamline
[ and derivation of Bernoulli’s equation. application of Bernoulli's | 8 O3
[ L.LLUd[lUl] kl'lL.['i:\ k.l)[lt,k,[lﬂn [actor. lincar momentum LLllellOﬂ t()l
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steady flow: momentum correction lactor. The moment of
momentum equation. forces on fixed and moving vanes and other
applications. Velocity measurement (Pitot tube. Prandtl tube.
current meters ete.): flow measurement (orifices, nozzles, mouth
picces. orifice meter. nozzle meter. venturimeter, weirs and
notches).

IV

Dimensional Analysis and Dynamic Similitude: Dimensional
analysis. dimensional homogeneity. use of Buckingham-pi
theorem. calculation of dimensionless numbers, similarity laws.
specific  model investigations  (submerged  bodies.  partially
- submerged bodies. weirs. spillway s. roto dynamic machines cte.)

Reynolds experiment & Reynolds number, relation between shear
& pressure gradient. laminar [Tow through circular pipes. laminar
flow between parallel plates. laminar flow through porous media,
Stokes law. lubrication principles.

o | -

h.aminar Flow: Introduction to laminar & turbulent flow.

CO4

CcOs

Guest L. thures (if any )
Total Hours

Suggestive list of experiments:
2aes P

N e Lo 1D

g6 H

1. Verification of Iinergy equation
Calibration of Venturimeter.

Calibration of orifice meter.

Calibration of Mouth Piece.

Calibration of Water meter.

Calibration Nozzle meter.
Determination of Ce, Cv, Cd of Orifices.
Reynolds experiment for demonstration of stream lines & turbulent flow,
9. Determination of Friction Factor of a pipe.

10. Verification of impulse momentum principle.
11. Calibration Notches.(Rectangular & V notch)

Ud 19

&

A

Reference Books-
1. Essential of ngg Hyd. By INIK DAKE: Afrikan Network & Sclnstt. (ANSTI)

A Text Book of 1luid Mech. for Engg. Student by Franiss JRD

R Mohanty: Fluid Mechanics By: PHI

Fluid Mechanics: Gupta Pearson.

Dr. D.S. Kumar, Fluid Mechanies and Fluid Power Engineering

“Text Book-
1. Modi& Seth: Fluid Mechanics: Standard Book House, Delhi
2. Som and Biswas: IFluid Mechanics and machinery: TMH
3. Cengal: Fluid Mechanies: TMH

4. White ; Fluid Mechanies : TMH

MOdLb of Evaluation and Rubric

Quiz. Assignment. Mid term exam. Iind term exam and Practical Viva.
Rubric: End term exam. Practical: 50% Quiz and 50% Viva.

List/Links of e-learning resource
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