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MTC604 : Applied Hydraulics and Pneumatics
Presented by
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A General Layout of Hydarulic System
Pump,
Valves,
Actuators
and
Fluid line.
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Basic Components of a Hydarulic System...
The hydraulic systems can be broken down into four main divisions
that are analogous to the four main divisions in an electrical
system.
1ˆ The power device parallels the electrical generating station.
2ˆ The control valves parallel the switches, resistors, timers,
pressure switches, relays, etc.
3ˆ The fluid lines in which the fluid power flows parallel the
electrical lines.
4ˆ The fluid power motor strictly speaking actuators (whether it
is a rotating or a non rotating cylinder or a fluid power motor)
parallels the solenoids and electrical motors.
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Basic Components of a Hydarulic System...
Oil Reservoir or Tank
To hold clean and high
quality hydraulic fluid(oil)
It also contains oil filters
and gauges to monitor oil
level, oil pressure and oil
temperature.
Hydraulic Pump
Used to force the hydraulic
oil into the system
Generally electric motor or
IC engines used as prime
movers to drive the
hydraulic pump.
Hydraulic Power Pack
All the above units
come in a single unit
and known as Power
Pack
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Basic Components of a Hydarulic System...
Control Valves
Function is to control flow direction, delivery pressure and
discharge.
Actuators
Convert oil energy into useful work
Linear actuators also known as cylinders develop force and
generate power with certain velocity.
Rotary actuators also known as motors, develop torque and
transfer power with certain angular speed.
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Basic components of a Hydraulic System...
Fluid Line (Piping system)
Includes the flexible hoses and various connectors.
Function is to carry oil to the all location.
Categorized as pressure line and return line.
Ancillary or Support System
Accumulator, Intensifier, Heat exchangers, Seals and bearings,
Instrumentation and measurement devices.
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Pump
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Pump
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Pump
Pumping Theory
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Pump
Positive displacement pump theory
Dr. Raghvendra Upadhyay MTC604 : Applied Hydraulics and Pneumatics
 


	16. Part 0 Fluid  Power Systems Hydraulic Systems Power Devices Actuators Control Component Transmission Lin
Pump classification
Positive Displacement Pumps
Piston Pump
Axial Piston Pump
Radial Piston Pump
Gear Pump
External Gear Pump
Internal Gear Pump
Lobe Pump
Screw Pump
Vane Pump
Dynamic Pump
Centrifugal Pump (Impeller pump)
Axial flow pump (Propeller Pump)
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Pump Performance
Pump Efficiency
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Pump Performance
Pump Efficiency Curves
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Vane Pump...
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Vane Pump...
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Actuators
Linear Actuators
Rotary Actuators
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Rotary Actuators
Hydraulic Motors
A hydraulic motors converts fluid power into mechanical
power in the form of rotational motion.
Hydraulic motors are mainly gear, vane and piston type.
From construction points of view they are similar to the pump
of similar configuration.
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Linear Actuators
Hydraulic Cylinders
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Valves
Valves are devices used to control the Fluid power.
The selection of these valves involves not only the type but
also the size, actuating technique, and remotely controled
capability.
Valves, based on the control parameter
Directional Control Valve
Pressure Control Valve
Flow Control Valve
Valves, based on Configuration
Poppet or seat valve
Spool valve
Sliding spool valve
Rotary spool valve
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Poppet or seat valve
Simple in design
and less expensive
Suitable mostly
for low pressure
applications
In poppet valve, ball is used in
conjunction with valve seat to control
flow.
Normally this is in closed position
hence there is no connection between
port1 and port2.
When the push button is depressed
the ball is pushed out of its seats and
hence the flow is permitted from port1
to port2.
When the push button is released
spring and fluid pressure force the ball
back up against its seat and so closes
off the flow.
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Sliding spool valve
A spool moves horizontally within the valve body to control
the flow.
The raised areas called lands block.
In first position the port 1 and port 2 is opened and port 3 is
blocked so the flow is permitted between ports 1 and 2.
In the second position the ports 2 and 3 are open and port 1
is blocked so the flow is permitted between 2 and 3.
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Rotary spool valve
having a rotating spool which engages with ports in valve
casing to give the required flow
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Directional control valve....
Function of DCVs
determine the path through which a fluid traverses a given
circuit
establish the direction of motion of an actuator
Check valve
It allows flow in one direction
and blocks flow in the opposite
direction.
Flow coming into the inlet
pushes the ball off the seat
against the light force of the
spring and continues to the
outlet.
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Directional control valve....
Shuttle valve
A shuttle valve consists of a floating
piston that can be shuttled to one side
or the other of the valve depending on
which side of the piston has the
greater pressure.
A shuttle valve is essentially a direct-acting double-check
valve with a cross-bleed
It permits a system to operate from either of two fluid power
sources.
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Classification of DCVs
Based on number of ports &
positions
2/2
3/2
4/2
4/3
5/2
5/3
1st numeric shows number of
ports
2nd numeric shows number of
positions
Based on mode of actuation
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Pressure control valve (PCVs)
Function of PCVs
Pressure control valves protect the system against
overpressure.
This may occur due to excessive actuator loads.
may be due to the sudden closing of a valve in circuit.
Common type of PCVs
Pressure relief valve
Pressure reducing valve
Unloading valves
Counterbalance valve
Sequence valve
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PCVs.....
Pressure relief valve
Pressure relief valves limit the max pressure in a hydraulic circuit
by providing an alternate path for fluid flow when the pressure
reaches a preset level.
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PCVs.....
Pressure reducing valve
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PCVs.....
Unloading valve
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PCVs.....
Counter balance valve
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PCVs.....
Sequence valve
Used to operate two different actuators on sequence
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Flow control valve (FCVs)
The control of actuator speeds depends on flow rateof
hydraulic fluid.
The fluid flow rate must be controlled in various lines of a
hydraulic circuit to get desired speed.
This type of control is accomplished through the use of flow
control valves.
Noncompensated flow control valves are used where precise
speed control is not required since flow rate varies with
pressure drop across a flow control valve.
Pressure compensated flow control valves automatically adjust
to changes in pressure drop to produce a constant flow rate.
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FCVs.........
Fixed restriction
Varriable restriction or adjustable
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FCVs.....
Pressure compensated valves
Temperature compensated valve
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Servo valves
Mechanical
Electrohydraulic
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Proportional control valves
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Fluid Line
Flexible pipe line (hose)
Junction of pipe line
jump
Two pipelines not connected but crosses over each other
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Ancillaries and Support System
Accumulator
a device which accepts energy, stores energy and releases energy as
needed.
Used to
Dampen vibrations
Dampen pulsations
dampen ashocks
and much more
Types of Accumulator
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Ancillaries....
Pressure intensifier
Devices, used to generate pressure greater than the achievable
through pump alone.
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Ancillaries....
Heat Exchangers
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