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Fluid mechanics

Fundamentals of fluid mechanics
Physics and properties of fluids
WL 202

Fundamentals of temperature measurement
Experimental introduction to temperature measurement:
methods, areas of application, characteristics

Fundamentals of fluid mechanics
Fundamentals of hydrostatics
WL 203

Fundamentals of pressure
measurement
Measurement of positive and
negative pressure
with different
measuring
devices

HM 150.02

Calibration of pressure
gauges
Operation of a Bourdon tube
pressure gauge and a
piston manometer

WL 102

WL 204

Isothermal and isochoric change of state of air

Pressure and temperature measurement in a steam boiler

Change of state of gases

HM 115

HM 150.05

Experiments on buoyancy,
density, capillarity etc.;
various methods of pressure
measurement

Investigation of fluid
pressure on vessel walls

Hydrostatics trainer

Hydrostatic
pressure in liquids

HM 150.06

HM 150.39

Determining metacentre and
buoyancy using a rectangular
hull cross-section

Comparison of two different frame shapes:
hard chine and
round bilge

Stability of floating bodies

Floating bodies for HM 150.06

Vapour pressure of water – Marcet boiler

Fundamentals of fluid mechanics
Flow around bodies
HM 150.10

HM 135

Investigation of flow around models
in laminar, two-dimensional flow
using ink as contrast
medium

Vertically falling body in liquid
using specimens of different sizes
and different materials

Visualisation of streamlines

Determination of the
settling velocity

Recommended for
water supply:
HM 150 Base module
for experiments in
fluid mechanics
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Fluid mechanics

Fundamentals of fluid mechanics
Fundamentals of hydrodynamics

Fundamentals of fluid mechanics
Flow in pipes

HM 150.18

HM 150.07

HM 150.01

Visualisation of laminar and turbulent flow

Static pressure
and total pressure
distribution along the
Venturi nozzle

Determining the critical
Reynolds number

Osborne reynolds experiment
Recommended for water supply:
HM 150 Base module for
experiments in fluid mechanics

Bernoulli’s principle

Recommended for
water supply:
HM 150 Base module
for experiments
in fluid mechanics

Pipe friction for
laminar/turbulent flow

Recommended for
water supply:
HM 150 Base module
for experiments in
fluid mechanics

HM 150.08

TM 605

HM 150.11

Demonstration of the principle of linear
momentum and impact forces on interchangeable deflectors with different
deflection angles

Demonstration of the
Coriolis force in rotating
reference systems

Influence of flow velocity
on pressure loss

Measurement of jet forces

Coriolis force

Recommended for water supply:
HM 150 Base module for
experiments in fluid
mechanics

HM 150.09

HM 150.12

Recording the trajectory
of the water jet at different
outlet velocities

Determination of pressure losses
and contraction coefficient for
different outlet contours

Recommended for
water supply:
HM 150 Base module
for experiments in
fluid mechanics

Recommended for water supply:
HM 150 Base module for
experiments in fluid
mechanics

Horizontal flow from a tank

HM 150.29

Energy losses in piping elements
Pressure losses in various pipe fittings and in the ball valve
Recommended for water supply: HM 150 Base module
for experiments in fluid mechanics

Losses in a pipe system

Recommended for
water supply:
HM 150 Base module
for experiments in
fluid mechanics

Vertical flow from a tank

Fundamentals of fluid mechanics
Methods of flow rate measurement
HM 150.14

Vortex formation
Free and forced vortex; point gauges
to detect surface profiles
Recommended for water supply:
HM 150 Base module for
experiments in fluid
mechanics

HM 150

Base module
for experiments in
fluid mechanics
Volumetric flow
measurement
for large and small
flow rates

HM 150.13

Methods of flow measurement
Comparison of different measuring methods and
determining the flow coefficients
Recommended for water supply:
HM 150 Base module
for experiments in fluid mechanics
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Fundamentals of fluid mechanics
Compact fluid mechanics: Fluidtutor

Fundamentals of fluid mechanics
Open-channel flow

HM 241

HM 150.03

Fundamentals
of water flow

Plate weirs for HM 150
Discharge measurement in
open channels using
two measuring weirs

Experiments on water
flow in open flumes
and in pipes.
Transparent design
allows observation
of the flow processes.

HM 150 Base module
required for
experiments in
fluid mechanics

HM 150.21

Visualisation of streamlines
in an open channel
Flow around various drag
bodies and incident flow
of weirs; ink as contrast
medium
Recommended for water
supply: HM 150 Base module
for experiments in
fluid mechanics

HM 164

Open channel and
closed channel flow
Flow processes on
different structures
in open and closed
channel flows;
losses at inlet
and outlet

Fundamentals of fluid mechanics
Turbomachines
HM 150.19

HM 150.20

Model of an impulse turbine
with adjustable nozzle;
determination of efficiency

Model of a reaction turbine with
adjustable guide vanes and deter
mination of the efficiency

Recommended for water supply:
HM 150 Base module for
experiments in fluid
mechanics

Recommended for water supply:
HM 150 Base module for
experiments in fluid
mechanics

HM 150.04

HM 150.16

Determining the characteristics of a typical
centrifugal pump

Characteristic curves and hydraulic power; comparison of
operating modes

HM 150 Base module
required for
experiments in
fluid mechanics

Recommended for
water supply:
HM 150 Base module
for experiments in
fluid mechanics

Operating principle
of a Pelton turbine

Centrifugal pump

Operating principle
of a Francis turbine

HM 160

Experimental flume 86 x 300mm
Experimental section lengths of 2,5 m or 5 m available,
closed water circuit and inclination adjustment

Series and parallel configuration of pumps
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Fundamentals of fluid mechanics
Compact + digital: HM 250 Fundamentals of fluid mechanics

HM 250

Fundamentals of fluid mechanics
Base module for experiments in fluid mechanics,
system control via PLC

HM 250.01

Visualisation of
pipe flow
Visualisation of
laminar and
turbulent flow

HM 250.06

HM 250.07

Recording the trajectory of the water jet and discharge
coefficients at different outlet velocities

Static pressure and total pressure
distribution along the
Venturi nozzle

Free discharge

Bernoulli’s principle

HM 250.08

Losses in pipe elements

HM 250.02

Measurement of flow profile

Influence of flow velocity on pressure
loss, didactically successive
pipe sections

Measurement of laminar
and turbulent flow

HM 250.04

HM 250.03

HM 250.09

HM 250.10

Relationship between crosssectional area traversed
and flow velocity

Investigation of cross-sectional changes in laminar,
two-dimensional flow; visualisation using electrolytically
generated hydrogen bubbles

Pipe friction for laminar /turbulent flow,
Reynolds number and
pipe friction factor

Friction losses in the inlet as well as with
different pipe geometries and
surface roughnesses

HM 250.11

HM 250.90

Flow around various drag bodies
and incident flow
of weirs

Shelf with extendable
shelves, for stowing
accessories for HM 250

Continuity equation

HM 250.05

Measurement of
jet forces
Demonstration of the
principle of linear
momentum; interchangeable deflectors
with different 
deflection angles

Visualisation of streamlines

Fundamentals of pipe friction

Open channel

Pressure curve along the inlet section

Laboratory shelf
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Steady flow
Fundamentals of steady flow

HM 240

HM 240.03

HM 220

Recording the
fan characteristic

Measurement of the velocity distribution in the intake tube
on HM 240

Determining pressure loss
and velocity profiles;
different measuring objects

HM 240.04

HM 240.06

HM 220.01

HM 220.02

Cylinder in transverse incident flow;
record pressure distribution
in the wake of the
cylinder in conjunction
with HM 240.03

Investigation of heat transfer from a heated rod to an air flow

Examination of the continuity equation and
Bernoulli’s principle; representation of the
pressure curve

Velocity distribution and boundary layer
thickness within the boundary layer
of a flat plate in longitudinal flow;
vertically sliding
Pitot tube

HM 225

HM 225.03

Principles of air flow

Pressure distribution on a cylinder

HM 240.05

Pressure losses
in pipe elements
Measurement of
pressure losses
in straight
pipe sections,
in a 90° pipe bend, and
in a 90° pipe angle

Electronic total pressure sensor

Heat transfer at a cylinder in transverse flow

Air flow experimental plant

Venturi tube

Aerodynamics
trainer
For experiments
from the fields of
flow around bodies
and steady incom
pressible flow

Measurement of boundary layers

Bernoulli’s principle
Demonstration of the
continuity equation and
Bernoulli’s equation

HM 241

HM 225.05

HM 225.07

Experiments on water flow
in open flumes and in pipes.
Transparent design
allows observation of
the flow processes.

Determination of the static pressure
at 29 pressure measuring points

Investigation of flow
from nozzles

Fundamentals of water flow

Flow in a pipe bend

Free jet
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Steady flow
Steady flow of compressible fluids

Steady flow
Flow in pipe systems

HM 230

HL 102

HL 103

Investigation of the
pressure difference
in four equal-length
pipe sections made of
different materials

Investigation of the
pressure loss at
pipe elements with
different changes
in pipe direction
and materials

HL 113

HL 210

Investigation of the
pressure loss of
standard valves
and fittings

Investigation of pressure
losses at contractions,
pipe angles, pipe bends,
valves and fittings and
pipe elements

HL 111

HM 222

Determining the
pressure loss in an
open pipe section

Resistances
and losses in
laminar and
turbulent pipe
flow

HM 120

HM 112

Flow of compressible fluids

Installation tech
nology: losses in
different pipes

Subsonic and sonic flow
through different measuring objects

HM 172

Supersonic wind tunnel with Schlieren optics

Installation tech
nology: losses in
valves and fittings

Schlieren optics for visualisation of Mach lines and shock waves
on drag bodies; interchangeable walls in the measuring section
produce velocities up to Mach 1,8

Installation tech
nology: losses in
straight pipes

HM 260

HM 261

Measuring the impact or
thrust force for determining
the discharge velocity and
the nozzle efficiency

Measuring the pressure
curves in a convergent nozzle
and in Laval nozzles

Characteristics of nozzles

Nozzle pressure distribution

Losses in
pipe elements
Investigation of
flow and pressure
losses in different
pipe sections

Installation technology:
losses in pipe bends

Installation technology:
losses in a pipe system

Air flow in pipes and pipe elements

Fluid mechanics trainer
Interchangeable measuring objects and different
pipe sections
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Steady flow
Flow in pipe systems

Steady flow
Flow in valves

HM 111

RT 390

RT 396

Pressure losses at various piping elements and pipe networks;
parallel and series connection of pipe sections

Design and function of control valves;
determination of the Kv value

Recording characteristic curves of industrial fittings
and a centrifugal pump

Pipe networks

Test stand for control valves

Pump and valves and fittings test stand

HM 124

Fluid mechanics
experimental plant
Investigations on centrifugal pumps, control
valves, piping and fittings.
Large scale industrial
components and highquality instrumentation
deliver realistic measurement results.

Steady flow
Methods of flow rate measurement
HM 500

Flow meter trainer
Comparison and calibration of different flow meters

HM 122

Pressure losses in pipes
Experimental determination of important coefficients
related to pressure loss in various pipe systems

Different flow meters HM 500.01-HM 500.16
are available as accessories.
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Steady flow
Cavitation

Examples of transient flow

HM 380

ST 250

Visualisation of cavitation effects in a transparent pump;
how speed, inlet pressure, flow rate and temperature
affect cavitation

Visualisation of the formation of vapour bubbles in a
Venturi nozzle

Cavitation in pumps

Cavitation

HM 156

Water hammer and surge chamber
Investigation of formation, effect and function

HM 155

HM 143

Water hammer as a function
of valve closing time;
calculation of the wave
propagation velocity
in water

Demonstration of the function of a rainwater retention
basin and a storage lake

Water hammer in pipes

Transient drainage processes in storage reservoirs

HM 150.15

Hydraulic ram – pumping
using water hammer
Formation and effect of
water hammer
Recommended for water supply:
HM 150 Base module for
experiments in fluid mechanics
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Flow around bodies

HM 170

HM 225

HM 225.02

Experiments from the field of
aerodynamics and fluid mechanics
with an “Eiffel” type wind tunnel

For experiments from the fields of flow around bodies and
steady incompressible flow

Investigation of boundary
layers on a flat plate
with flow along the plate

Open wind tunnel

Aerodynamics trainer

Boundary layers

HM 170.70

HM 225.04

Extension to wind tunnel HM 170

Determining drag forces
on models immersed
in a flow

Wind power plant with rotor blade adjustment

Drag forces

HM 170.22

Pressure distribution on an
aerofoil NACA 0015
Experiments with different
aerofoil angles of attack

HM 225.06

HM 225.08

Investigation of wallguided airflow and
familiarisation with the
principle of pneumatic
logic elements

Flow patterns in real fluids at
different models;
visualisation using fog

Coanda effect

Visualisation of streamlines

Drag bodies
HM 170.01 – HM 170.11

HM 170.24

Investigation of the boundary
layer on a flat plate
with flow along
the plate;
two different
surfaces

HM 170.28

HM 152

Investigation of
the pressure
distribution behind
a cylinder subject to
surrounding flow

Visualisation of streamlines
in a Hele-Shaw cell using
ink as contrast medium

Wake measurement
30

45

35

40

0 - 25 mm

1

Boundary layer analysis
with Pitot tube

0

4

Potential flow

HM 153

Visualisation of
different flows
Visualisation of
flow around bodies
and flow phenomena
in open channels
and pipes
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Hydraulic fluid energy machines
Hydraulic turbines

Flow around bodies
HM 226

CE 220

Illuminated test section, various models,
fog generator
included

Investigation of fluidised bed formation of solids in air and water

Wind tunnel for visualisation of streamlines

Fluidised bed formation

HM 450C

Characteristic variables of hydraulic turbomachines
Determination of output and efficiency
of turbines and pumps;
demonstration of a pumped storage plant

HM 133

Visualisation of flow fields

HM 450.01

HM 450.02

Model of
Modell
einer
an impulse
Freistrahl
turbine
turbine
with
speed
mit and
Drehzahltorque
und Drehmomentmeasurement
messung

Model of
Modell
einer
a reaction
Überdruckturbine
turbine
mit and
Drehzahlwith
speed
torque
und Drehmomentmeasurement;
messung; guide
adjustable
verstellbare
vanes
Leitschaufeln

Peltonturbine
Pelton
turbine

Visualisation of laminar and
turbulent flow processes
in a water channel
using electrolytically
generated hydrogen
bubbles

Francisturbine
Francis
turbine

HM 136

HM 132

HM 450.03

HM 450.04

Comparison of different modes of operation;
water and/or air, parallel flow or counterflow mode

Visualisation using electrolytically generated hydrogen bubbles

Six-bladed propeller
Sechsflügelige
Propellerturbine
type
turbine with
mit
Leitschaufelverstellung
guide
vane adjustment
zur varying
Leistungseinstelfor
power,
lung, Drehzahl-ofund
measurement
Drehmomentmessung
speed
and torque

Five-bladed Kaplan
turbine with blade
and guide vane
adjustment for varying
power, measurement
of speed and torque

Flow through packed columns

Vertical visualisation of flow fields

Propellerturbine
Propeller
type turbine

HM 287

Experiments with an
axial turbine
Record characteristics of an axial
reaction turbine

Kaplan turbine

HM 405

Axial-flow turbomachines
Function of a
turbomachine;
configuration as
pump or turbine
with interchangeable rotor /impeller
and stator /guide
vane system
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Hydraulic fluid energy machines
Hydraulic turbines

Hydraulic fluid energy machines
Centrifugal pumps
HM 283

HM 284

Record characteristics
of a free jet turbine

Determination of
characteristic pump
variables

Demonstration of
series, parallel and the
individual operation of
centrifugal pumps

HM 290

HM 332

HM 300

Water supply for HM 288,
HM 289 and HM 291

Investigation of the behaviour of two identical centrifugal pumps
in operation,
system control via PLC

Measurement of pressure conditions in valves and fittings and
a pump

HM 288

HM 289

Record characteristics
of a turbine based on the
reaction force

HM 291

Experiments with a
reaction turbine

Experiments with an
action turbine
Record characteristics of an axial impulse
turbine

Experiments with a
Pelton turbine

Base unit for turbines

Experiments with a
centrifugal pump

Pump characteristics for parallel and series configuration

Series and parallel
configuration of pumps

Hydraulic circuit with centrifugal pump

Hydraulic fluid energy machines
Driven machines

Hydraulic fluid energy machines
Positive displacement pumps

HM 299

HM 285

HM 286

Interchangeable driven machines:
three pump types, two compressor types

Record characteristics
of a reciprocating positive
displacement pump

Record characteristics
of a rotary positive
displacement pump

Comparison of positive displacement machines
and turbomachines

Experiments with a
piston pump

Experiments with a
gear pump
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Components in piping systems and plant design
Cutaway models
HM 700.01

HM 700.02

HM 700.09

HM 700.10

HM 700.03

HM 700.04

HM 700.11

HM 700.12

HM 700.05

HM 700.06

HM 700.13

HM 700.14

HM 700.07

HM 700.08

HM 700.15

HM 700.16

Cutaway model:
standard orifice plate

Cutaway model:
standard Venturi meter

Cutaway model:
corner valve

Cutaway model:
non-return valve

Cutaway model:
flow nozzle

Cutaway model:
straight-way valve

Cutaway model:
angle seat valve

Cutaway model:
pressure reducing valve

Cutaway model:
strainer

Cutaway model:
straight-way plug valve

Cutaway model:
ball valve

Cutaway models:
various screwed pipe
connections

Cutaway model:
gate valve

Cutaway model:
three-way plug valve

Cutaway model:
safety valve

Cutaway models:
pressure gauges
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Components in piping systems and plant design
Cutaway models
HM 700.17

HM 700.20

VS 106

VS 107

HM 700.22

VS 101

VS 108

VS 109

VS 102

VS 103

VS 104

VS 105

Cutaway model:
centrifugal pump

Cutaway model:
gear pump

Cutaway model:
resilient seated
gate valve

Cutaway model:
changeover valve

Cutaway model:
piston pump

Cutaway model:
underground hydrant

Cutaway model:
backflow preventer

Cutaway model:
water meter

Cutaway model:
non-return butterfly
valve

Cutaway model:
strainer

Cutaway model:
screw down valve

Cutaway model:
gas meter
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Components in piping systems and plant design
Assembly exercises: valves and fittings

Components in piping systems and plant design
Assembly & maintenance exercises: pumps

MT 154

MT 156

MT 180

Assembly, disassembly
and maintenance of
industrial fittings

Understanding design
and function of the pump;
planning and executing
assembly, disassembly
and maintenance

MT 157

MT 158

MT 182

MT 183

Assembly, disassembly
and maintenance of
industrial fittings

Assembly, disassembly
and maintenance of
industrial fittings

Understanding
design and function
of the pump;
planning and executing
assembly, disassembly
and maintenance

Understanding
design and function
of the pump;
planning and executing
assembly, disassembly
and maintenance

MT 101

MT 162

MT 184

MT 185

Design and function of a pneumatically driven control valve;
planning,
assembly and
disassembly

Pressure test for GUNT assembly kits
MT 154, MT 156, MT 157 and MT 158

Understanding
design and function
of the pump;
planning and executing
assembly, disassembly
and maintenance

Understanding
design and function
of the pump;
planning and executing
assembly, disassembly
and maintenance

Assembly exercise:
shut-off valve
Planning, assembly,
disassembly: function and
design of a shut-off valve

Assembly exercise:
butterfly valve and
non-return valve

Assembly exercise: pneumatically driven control valve

Multimedia
instructional
materials
via Internet

MT 102

Assembly exercise: electrically driven control valve
Design and function of an electrically driven control valve;
planning,
assembly and
disassembly
Multimedia
instructional
materials
via Internet

Assembly exercise:
wedge gate valve and
angle seat valve

Assembly exercise:
ball valve and
shut-off valve

Hydraulic valves and fittings test stand

Assembly & maintenance exercise:
centrifugal pump

Assembly & maintenance exercise:
screw pump

Assembly & maintenance exercise:
piston pump

MT 181

Assembly & maintenance exercise:
multistage
centrifugal pump
Understanding
design and function
of the pump;
planning and executing
assembly, disassembly
and maintenance

Assembly & maintenance exercise:
diaphragm pump

Assembly & maintenance exercise:
in-line centrifugal pump

MT 186

Assembly & maintenance exercise:
gear pump
Understanding
design and function
of the pump;
planning and executing
assembly, disassembly
and maintenance
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Components in piping systems and plant design
Design of complex piping and plant systems
HL 960

HL 960.01

Assembly of real piping and plant installations; together with
HL 960.01: operational testing on a pipe network

Installation and removal of pumps in plants;
water supply for HL 960

Assembly station pipes and valves and fittings

Fluidic experimental plants

Assembly and alignment of pumps and drives

HM 124

Fluid mechanics experimental plant
Investigations on centrifugal pumps,
control valves, piping and fittings.
Large scale industrial components and
high-quality instrumentation deliver
realistic measurement results.

red = pipe section
green = control panel
orange = pump
blue = supply tank*
*if there is enough space, a second tank
can be installed on a lower level below the
experimental system.

HM 362

HM 405

Investigate operating behaviour of centrifugal pumps, piston pump
and side
channel pump,
system
control via PLC

Function of a turbomachine; configuration as pump or turbine
with interchangeable rotor /impeller and stator/guide
vane system

Comparison of pumps

Axial-flow turbomachines
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Fluidic experimental plants

HL 962

HL 962.01

Base unit when
constructing a complex
piping system

Typical pump as used in
process engineering

HL 962.02

HL 962.03

Hermetic centrifugal
pump, particularly
suitable for pumping
liquid gases

Self-priming
three-stage pump

Assembly stand for pumps

Canned motor pump

HM 215

Two-stage axial fan

Standard chemicals pump

Determining the characteristics of a
two stage axial fan

Side channel pump

HL 710

Air duct systems
Planning and setup of simple and complex air duct systems

HL 962.04

Standard chemicals pump
with magnetic clutch
Hermetic centrifugal pump
according to ISO 5199
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ST 510

Full-scale sewerage system

4
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Demonstration of key aspects of wastewater
technology. Transparent piping system
allows view of the inside to observe the
flow conditions.

2
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Possible combination of individual components into a functional pumping system
1
2
3
4

assembly stand for pumps (HL 962)
pumps, various types (HL 962.01 – HL 962.04)
tank installation (HL 962.30)
piping system to interconnect the plant components (HL 962.32)

1
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