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Unveiling Fluid Flow Patterns with Reynolds Number

Laminar Flow

Reynolds Number

Dimensionless quantity &_:E Transitional Flow
predicting fluid flow
patterns.

Turbulent Flow
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Laminar Flow Turbulent Flow
Smooth, parallel Chaotic, irregular
l . - ti
SXEsS Increasing Transitional motion
Reynoids Flow
Number

Fluctuations and

Inertial forces start instabilities appear

to dominate
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BERNOULLIS THEORM

& Fluid Flow -
Wide section Constriction Wide section
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Pressure Pressure Pressure
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Vertical tubes show static pressure head (height of liquid column o pressure)
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Applications of Bernoulli's Theorem

Bernoulli-Driven
Technologies

Fluid Dynamics
Principles

Engineering
Applications
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Orifice Flow Meter
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Pipe l
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Differential Pressure sensor
U-tube manometer
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Orifice Meter Flow Measurement

Flow
Constriction Calculation
Unmeasured Flow Measure pressure Measured Flow
Orifice plate creates difference across Calculate flow rate
Unknown fluid flow rate pressure drop orifice using equation Known fluid flow rate
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VENTURIMETER

Converging cone  Throat Diverging cone

Upstream Downstream

Manometer
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Venturi Meter Components and Function

Diverging
Section
Expands the flow Pf’essure
path to reduce Difference
velocit
’ The difference
between inlet and
throat pressure
Throat

The narrowest part
where pressure is

measured o
Bernoulli's
Theorem
Converg{ng Principle used to
Section calculate flow rate

Narrows the flow
path to increase
velocity
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) Static Pressure
Stagnation (Pstatic)
Pressure (Pstag)

=1
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m— Pt

Static Pressure

Differential Pressure
(Stag — Presatic)

Flow Direction

Fluid Density (p
v = /2 (Pstag — Prstatic) P
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How can | determine the fluid velocity
using a Pitot tube?

i
By measuring both the stagnation
pressure and the static pressure, you
can use the formula v = sqrt(2 * (Pstag
- Pstatic) / p).

b

Where are Pitot tubes commonly
used?

They are commonly used to measure
the velocity of air in aircraft and wind
tunnels.
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ROTAMETER

Flow Out
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1. Which of the following flow meters operates on the principle of a variable-

area instead of a differential pressure measurement?
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Venturi meter

Orifice Meter

Options

D A 4

Pitot Tube

| |
| |
{ Rotameter J
| |
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2. Compared to an Orifice Meter, a Venturimeter generally offers:
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Lower permanent
pressure loss

Higher permanent pressure
loss

A lower co efficient discharge

Smaller installation space
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3. In an Orifice Meter, the point immediately downstream of the orifice plate

where the jet area is minimum and the fluid velocity is maximum is known as

%

the:
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Contraction inlet

N

Exit diffuser Options Throat

N

Vena Contracta
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