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Description :

Bernoulli's Theorem Demonstration module sits on a hydraulics bench and tests
Bernoulli's equation along a convergent-divergent duct. An 8-tube manometerreading
0 to 300 mm of water shows the static head at each tapping, and a Pitot tubemoved
along the conduit gives the head in each section. Removable conduit ends letthe
duct face the flow either way.

Bernoulli module duct and manometer details

Parameter Detail

Narrowing angles 21° downstream, 10° upstream

Manometer
8 tubes, 0 to 300 mm of water, all pressure taps connected, with
water collector

Throat diameter 25 mm

Conduit
Removable ends; fits in convergent or divergent form relative to
the flow

Probe
Pitot tube moving along the conduit, measuring the head in every
section

Flow control and
connections

Control valve at the module end; inlet female coupling to the
bench supply; outlet hose to the volumetric measuring tank

Mounting Hydraulics bench top, adjustable legs for levelling

Construction
Anodized aluminium / MS powder-coated structure; painted steel
panel

Size and weight (approx.) 800 x 450 x 700 mm; 15 kg (33 lb)

Product code SLE/MCE/33

Minimum order 10 units

Dispatch Usually within 7 to 10 working days

Manufacturer ScienceLab (Jain Scientific Equipments Pvt Ltd), Ambala, India

Running the Bernoulli experiment

Setting up and purging. Level the module on the bench top with its adjustable legs
and couple the inlet to the bench supply. Run water with the control valve partly open
until every manometer tube has filled and no bubbles remain in the tapping lines.
Then set the valve so all levels sit on the scale.

Convergent duct readings. With the duct convergent to the flow, set a steady flow
and read all 8 tubes once the levels stop moving. Time the filling of the bench
measuring tank with a digital stopwatch to get the flow rate, then divide it by the
section area at each tapping to find the velocity.

Pitot traverse. Move the Pitot tube along the conduit and note the head it shows
beside each tapping. It reads the total head at its tip, so subtracting the static head
from the matching manometer tube leaves the velocity head. Plot static, velocity and
total head against distance along the duct.

Divergent duct and losses. With the ends fitted as labelled, the water narrows
through the 10° upstream taper and widens through the steeper 21° downstream
taper. Reverse the conduit ends and repeat at the same flow rate, so the gentler 10°
taper becomes the widening one. Compare how much of the pressure drop is
recovered after the throat in each arrangement; the shortfall shows energy lost to
friction and turbulence. The friction loss in pipe apparatus measures such losses
directly, and the orifice and Venturi meter demonstrator turns the same pressure drop
into a flow measurement.

Frequently Asked Questions About the Bernoulli's Theorem
Demonstration module

Why must air be cleared from the tappings and manometer tubes first?

A bubble in a tapping line or tube adds a false column and makes that level wrong or
unsteady. Run water through the duct until all tubes fill and the lines are clear, and
tap the tubes lightly to free bubbles that cling. Readings taken with air present will not
form a smooth curve.

Where along the duct is the velocity at its maximum and the pressure
at its minimum?

At the throat, where the cross-section is smallest. The same flow must pass every
section, so the water speeds up as the area falls and the static head drops to its
minimum there. It rises again as the duct widens and the water slows down.

Why does the measured total head fall along the duct when Bernoulli's
equation says it stays constant?

The equation assumes steady, frictionless flow of a fluid that cannot be compressed.
Real water loses some energy to wall friction and turbulence, so the total head falls
slightly from inlet to outlet. The drop is usually larger after the throat, where the flow
slows and eddies form.

How do students find the velocity at each section?

Collect water in the bench volumetric measuring tank for a timed period and divide
the volume by the time to get the flow rate. Divide that by the cross-sectional area at
each tapping for the mean velocity. The velocity head is the velocity squared divided
by twice the acceleration due to gravity. At the throat, use the 25 mm diameter to
work out the area.

Why do convergent and divergent arrangements give different results?

Reversing the conduit changes which taper the water meets before the throat. Water
speeding up in a narrowing taper follows the equation closely. Water slowing in a
widening taper can separate from the walls and lose energy, more so when the
steeper 21° taper is the widening one. Comparing both shows where the equation
holds well.

Why are readings repeated at several flow rates?

Pressure differences grow with the square of the velocity, so a low, a middle and a
high flow show the trend clearly. Repeating each setting also checks that the timed
collections give consistent flow rates. Set each flow with the control valve at the
module end and wait for steady levels.

Fluid mechanics apparatus for flow and head-loss practicals
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Bernoulli's Theorem
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To request a quotation, send the product name, code and quantity through our 
contact page or add the item to your enquiry cart.
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