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Week Syllabus
No.
1 Types of unit systems, density, specific volume, pressure, temperature (Celsius

and absolute),Properties of fluids : difference between fluids and solid metals,
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Week
No.

Syllabus

difference between liquids and gases

Definition of density, relative density, specific weight, specific volume, ideal fluid,
real fluid, examples.

Shear stress, dynamics of fluid flow, Newton's Law of viscosity, dynamic viscosity,
kinematic viscosity , surface tension.- Capillarity, liquid vapour pressure,

4-6

Pressure, liquid pressure head, Pascal aw of pressure, variation of liquid pressure
heat with respect to gravity, pressure at a datum for stationary liquid.

Absolute pressure, gage pressure, barometer, pressure gage equipment.

Bourdon gage, Piezometer, U tube manometer, comparative gage.

Fluid motion, fluid flow, pressure of fluid flow, laminar flow, turbulent flow,
velocity profile of flow, Reynold's number.

Flow rate, volumetric flow rate, mass flow rate, - Continuity equation, problems
on continuity equation for uncompressibil fluids.

9-11

Bernoulli equation and application.

12-14

First law of thermodynamics, kinds of energy, (dynamic energy, potential
mechanical energy, internal energy, heat , work), work of a system represented on
pressure — volumle diagram, energy of flow, enthalpy, energy — conservation
equation of first law of thermodynamics.

Classifications of systems, application of first law of thermodynamics on closed
systems, energy equation for steady flow, some application on first law for steady
state open systems, application on first law for steady state open systems,
application on (nozzle, diffuser, through, condenser, boiler, turbine, compressor,
heat exchanger, open plane), representation of work for open systems for steady
flow on pressure volume diagram, examples.

15

5) Second law of thermodynamics :

Reversible process, entropy, temperature-entropy diagram, coordinates place on
T-S diagram, cycles, work of cycle, thermal efficiency of cycle, examples.

State of second law for heat engine, and for heat pump.

16-19

Ideal Gas :
Specific heat at constant volume, specific heat at constant pressure, equation of
ideal gas state, gas constant, universal gas constant

Constant volume process, constant pressure process, constant temperature
process, studying of process on P —V diagram and T — S diagram, examples.

20-24

Adiabatic process, isentropic process, studying of process on P -V diagram and
T-S diagram , examples.

standard air cycles :
Carnot cycle, reversed carnot cycle, studying of cycle on P -V diagramand T - S
diagram, examples.

Auto cycle, dessel cycle, studying of cycle on P —V diagram and T — S diagram,
calculating heat changed, work and efficiency of each cycle.

Combined cycle, studying of cycle on P — V diagram and T — S diagram, finding
heat changed, work , efficiency , parameters affecting on standard air cycle
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Week
No.

Syllabus

efficiency, comparision between, Autto, dessel, dual cycles), examples.

25-28

Heat transfer by conduction :
Steady state heat conduction, conduction through homogenous plane wall,

conduction through composite wall, thermal resistance, heat conduction through
homogenous cylindrical wall, heat conduction through multi layers cylindrical

wall, examples.

Heat transfer by convection : free &forced-thermal resistance

Heat transfer by radiation, definition of thermal radiation, emissivity of black
body, Stefan — Boltzmann law for radiation, emissivity

29-30

Heat exchangers and their types, logarithmic mean temperature difference,
calculations of heat exchangers, effectiveness of heat exchangers, examples.
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Week Item

1 Automotive performance , the total resistance affecting car motion
2 Traction effort

3-4 Surplus effort & examples

5-6 Gears , types gearing system , motion between two gears , selecting the

best gear ratio , ear axle ratio , overall gear ratio examples
7 Bearing types , calculations and design of sliding bearing
8 Shafts , types, calculation and design of the shafts
9-10-11 Clutch , types , design , power transmitted , calculation
12-13-14-15 | Belts . types, system types , calculation of power transmitted from flat and

V. type.

16-17-18-19-20

Brakes , types systems function , calculation of stopping distance ,
declaration , load transfer during brake , braking force on front and rear
wheel , wheel piston diameter , all these calculation based on disc and
shoes brake type.

21-22 Suspension system types advantages and disadvantages
Calculation of leaf and coil spring
23-24 Steering system , calculations , types
25-26 Overturning and sliding speed
27 Piston , types, calculation of thermal and tensile stress
28 Crankshaft , types , calculation of thermal and tensile stress
29-30 Study of various design car system ( car with front engine mounted and

rear wheel drive , car with front engine and rear wheel drive , car with rear
engine mounted and wheel drive system
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Week Item
1 Basic engine nomenclature
2 Four — stroke cycle spark — ignition engine four — stroke cycle

compression ignition engine
3 Valves timing for 4- stroke engine
4 Two — stroke engine , comparison of two stroke and four stroke
engine , valves timing for 2- stroke engine

5 Save engine systems for 2- stroke engines

6-7-8 Engine performance and resting , performance parameters for 4-

strike engine and 2- stroke engine , basic measurements indications
9-10-11 Performance of S. I. Engine performance of C. I. Engine Illustrative
examples
12 Engine heat balance sheet
13 Effect of strength mixture (Fr) on engine performance factors
14 Combustion in S. I. Engines stages of combustion in S. I. Engine
15 Inject of engine variable on stages of combustion in S. I. Engine
16 Detonation or knocking in S. I. Engine effects of detonation
17 Control of duration , pre-ignition , effect of pre-ignition on engine
18 S.1. engine combustion chamber designs
19 Carburetion in S. I. Engine
20 Simple carburetor — calculation of the Air-fuel nation for a simple
carburetor

21 Injection fuel systems in S.1. engine
22 Combustion in C. | engines , stages of combustion in C.I. engine ,

variable affecting , stages of combustion
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Week Item
23 Diesel knock methods of controlling diesel knock
24 C. I. Engine combustion chamber designs
25 Fuel injection in C. I. Engine requirements of diesel injection
system , types of injection systems , types of fuel injectors and
nozzles
26 Fuel , specification , fuels for S. I. Engines , Octane number
requirement , additives , fuels for C. I. Engine Octane number
additives
27 Effect of supercharging on performance of the engine
supercharging types
28 Engine friction and lubrication , additives
29 Pollutants from S. 1. Engine , effect of engine maintenance on
exhaust emissions , emissions control
30 Diesel emissions , diesel smoke and its control comparison diesel
and gasoline emissions
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