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Pipe friction for laminar / turbulent flow
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The illustration shows the device and the GUNT Media Center, tablet not included

m pipe friction losses in laminar and
turbulent flow

m flow visualisation using CFD tech-
nology

m multimedia teaching material on-
line in the GUNT Media Center:
E-Learning course, prepared CFD
simulations, worksheets, videos

During flow through pipes, pressure
losses occur due to internal friction and
friction between the fluid and the wall.
When calculating pressure losses, we
need to know the friction coefficient, a
dimensionless number. The friction coef-
ficient is typically plotted as a function of
the Reynolds number, which describes
the ratio of inertia forces to friction
forces.

HM 150.01 enables the study of the re-
lationship between pressure loss due to
fluid friction and velocity in the pipe flow.
Additionally, the pipe friction coefficient
is determined.

The experimental unit includes two pipe
sections with different diameters. The
large diameter pipe section is used to
analyse turbulent flows and is supplied
directly from the water supply. The pipe
section for laminar flow is supplied via a
tank with overflow. This ensures the con-
stant inlet pressure required for

laminar flow. A gate valve or flow control
valve can be used to adjust the flow rate.
The Reynolds number and the pipe fric-
tion coefficient are determined from the
flow rate and pressure loss.

The pressures in laminar flow are meas-
ured with twin tube manometers. In tur-
bulent flow, the pressure is read on a
dial-gauge manometer.

The experimental unit is positioned eas-
ily and securely on the work surface of
the HM 150 base module. The water is
supplied and the flow rate measured by
HM 150. Alternatively, the experimental
unit can be operated by the laboratory

supply.

In order to perform a virtual analysis of
flow behaviour, CFD simulations are of-
ten used in practice. Such simulations al-
low, for example, flow visualisations in
areas that cannot be visualised experi-
mentally. In the GUNT Media Center,
flow visualisations based on CFD calcula-
tions are available online. There are also
multimedia teaching materials including
E-Learning courses on basic knowledge
and calculations. Videos show a com-
plete experiment with preparation, exe-
cution and evaluation. Worksheets with
solutions supplement the teaching ma-
terial.

m measurements of the pressure loss in
laminar flow

m measurements of the pressure loss in
turbulent flow

m determining the critical Reynolds num-
ber

m determining the pipe friction coefficient

m comparing the actual pipe friction coef-
ficient with the theoretical friction coef-
ficient

GUNT Media Center, develop digital skills

m E-Learning course with fundamental
knowledge and calculations

m prepared CFD simulations for flow visu-
alisation

m videos with detailed demonstration of
the experiments: preparation, execu-
tion, evaluation

m assured learning success through di-
gital worksheets

m retrieve information from digital net-
works
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1 tank with overflow, 2 dial-gauge manometer, 3 water supply, 4 pipe section for experi-
ments with laminar flow, 5 pipe section for experiments with turbulent flow, 6 measuring

connections, 7 water drain, 8 twin tube manometers

Representation of the laminar and turbulent flow in the pipe
top: laminar flow; bottom: turbulent flow; blue flow, red velocity profile
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Screenshot of the GUNT Media Center

[1] investigation of pipe friction using two pipe sections
in laminar or turbulent flow

[2] transparent tank with overflow ensures constant
water inlet pressure in the pipe section for experi-
ments with laminar flow

[3] flow rate adjustment via gate valve or flow control

valve

[4] twin tube manometers for measurements in lamin-
ar flow

[3] dial-gauge manometer for measurements in turbu-
lent flow

[B] flow rate determined by HM 150 base module

[7] water supply using HM 150 base module or via
laboratory supply

[B] flow visualisation using prepared CFD simulations

[9] digital multimedia teaching material online in the
GUNT Media Center: E-Learning course, prepared
CFD simulations, worksheets, videos

Technical data

2 pipe sections
m length: 400mm
m Jinner:

» 1x 3,0mm

» 1x 8,0mm

Tank: approx. 2L

Measuring ranges

m differential pressure:
» 2x 370mmWC
» 1x 50..250mbar

LxWxH: 850x680x330mm
Weight: approx. 23kg

Required for operation

HM 150 (closed water circuit) or water connection,
drain; PC or online access recommended

Scope of delivery

1 experimental unit

1 set of accessories
1
1

set of instructional material
online access to the GUNT Media Center
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Optional accessories

HM 150 Base module for experiments in fluid mechanics
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