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Foundation of Technical Annual system ‘Weekly Hour Th. | Lab. | Sum. | Units
Education 30 Weeks Numbers No.
Technical College — Baghdad 2 2 4 6
Engineering of Automotive
Technologies Department
Second Year Subject Topics of : Fluid Mechanics Subject Type : Specialized

and Power Systems

Language : English

23 | Pneumatic system, introduction, applications.

24 | Compressors, classification, compressor control.

25 Pneumatic system components, regulators, filters, receivers, valves.

26 Pneumatic actuators, cylinders .

27 Lines and fitting, seals, gauges and sensors.

28 Design of pneumatic system.

29 Hydraulic and pneumatic systems symbols and diagrams.

30 Electric control, feedback control, and PLC control systems.

Lab. Experiments:

1 Fluid density and viscosity measurements.

2 Pressure measurements, bourdon gauge, Manometers, and electronic devices.
3 Fluid volume flow rate and mass flow rate measurements.

4 Flow velocity measurements, pitot tube meter, venture meter and nozzle.

5 Impact of water jet.

6 Critical Reynolds number in pipe flow.

7 External laminar flows over immersed bodies.

8 Laminar and turbulent flow visualization — smoke tunnel.

9 Analysis of an airfoil, lift and drag - wind tunnel.

10 | Boundary layer determination, pressure distribution- wind tunnel.

11 Head losses in pipes and fittings.

12 | Measurement of pump performance.

13 | Pneumatic system elements, pressure control valves, directional control valves.
14 | Direct operation of, a single acting cylinder, double acting cylinder.

15 Operations of a single acting cylinder controlled from two different positions.
16 Hydraulic system components, hydraulic pumps, hydraulic motors.

17 Operation of hydraulic motor and speed control.

18 | Operation of double acting cylinder using solenoid operated directional control valve.
19 Operation of double acting cylinder in multi cycle using limit switch.

20 Hydraulic system, sequence and interlock.
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Fluid Mechanics and Power Systems
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Objectives of the Subject:

The purpose of this subject is to develop students’ fundamental knowledge and
insight into the physical principles and evolving technical capabilities of fluid
mechanics and fluid power systems both hydraulic and pneumatic. Through studying
this subject, students would develop an understanding of the need for fluid mechanics
and power systems, as well as its applications in manufacturing environments.

\
Theoretical Part

Week Topics

1 Fluid properties and fundamental concepts, density, specific weight, compressnblllty,
dynamic and kinematic viscosity, ideal and real fluid.

2-3 | Fluid statics, pressure measurements, absolute and gauge pressure, bourdon gauge,
simple Manometer, differential Manometer.

4 Principles of fluid flow, stream line and stream tube, uniform and non uniform flow,
laminar and turbulent flow. :

Conservation of mass, momentum and energy in control volume.

Continuity equation with applications.
Bernoulli equation with applications.

Fluid flow measurements, pitot tube meter, venture meter and nozzle.
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Momentum equation and impulse force on blades, application.

Similitude, dimensional analysis and modeling.
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Viscous flow in pipes and channels, laminar and turbulent regimes moody chart, head
loss equation.

12 External flow and boundary layer concepts, lift and drag, pressure and friction drag,
streamlining and drag reduction.

13 Pumps, theoretical considerations, pumps classification, performance characteristics.
14 Turbines, turbine classification, Impulse turbines, Reaction turbines.

15 Compressors, theoretical consideration, fans

16 Introduction to fluid power, hydraulic system applications, properties of hydraulic
fluids.

17 | Hydraulic system components, reservoirs, strainers, filters and accumulators.

18 Actuators, cylinders, motors and intensifiers.

19 Hydraulic pumps, classification of pumps, rotary pumps, reciprocating pumps,

fixed and variable capacity pumps.

20 | Valves types ,directional control valves, flow control valves and pressure control valves.

21 Fluid lines and fittings, seals, sensors, pressure and temperature switches.
22 | Hydraulic system design and efficiency, system applications.
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