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Control Volume Analysis Using
Energy
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Single Stream Steady Flow System Session-9

Nozzles
Diffusers
Turbines
Compressors
Throttling Valve
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Nozzle

A nozzle is a device that

Increases the velocity of

a fluid at the expense of
pressure

Diffuser

A diffuser Is a device that
slows a fluid down
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In a nozzle, enthalpy is converted into kinetic energy
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A turbine is a device that
produces work at the
expense of temperature
and pressure

STEAM
TURBINE

Wt A compressor is a device

that increases the pressure
of a fluid by adding work
to the system
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In a turbine/compressor, enthalpy is converted into work
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(a) An adjustable valve

OO,
(AANNALS
$400.444
A

(b) A porous plug

A throttling valve reduces
the fluid pressure

For example, the water
that comes into your house
goes through a throttling
valve, so it doesn’t have
excessive pressure in your
home.
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e For gases that are not ideal, the temperature
goes down In a throttling valve
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For ideal gases:
Ah =C, AT
But Ah=0-> AT =0
-The inlet and outlet temperatures are the same

Throttling
valve
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Mixing two or more fluids
IS @ common engineering
process

Mixing
— Chamber

Cold

water
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Fluid B
70°C| A heat exchanger Is a
\ device where two moving
Heat - .
\ . fluids exchange heat with
50°C -— - . - ..
‘ or without mixing.
Heat _
¥
35°C

It is important how you define your system

Fluid B Fluid B
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(a) System: Entire heat( {a) System: Fluid A (Qny = 0)
exchanger (O =0)
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There’s work going into
the pump

There’s an elevation
change
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You can combine these processes to create a more complicated
system

Energy source
(such as a furnace)

‘Qin / System boundary

> Boiler
L §
Wout
Turbine -
Condenser -
, out
Energy sink

(such as the atmosphere)



