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Losses in a pipe system

The illustration shows the device and the GUNT Media Center, tablet not included

Description

• pressure losses in pipes, piping

elements and fittings

• transparent measuring objects

for determining flow rate

• flow visualisation using CFD tech-

nology

• multimedia teaching material on-

line in the GUNT Media Center:

E‑Learning course, prepared CFD

simulations, worksheets, videos

Pressure losses occur during the flow of

real fluids due to friction and turbulence

(vortices). Pressure losses occur in

pipes, pipeline elements, fittings and

measuring devices (e.g. flow meters).

These pressure losses must be taken in-

to account when designing piping sys-

tems.

HM 150.11 allows to study the pres-

sure losses in pipes, piping elements

and shut-off devices. In addition, the dif-

ferential pressure method is presented

for measuring the flow rate. The experi-

mental unit contains six different pipe

sections capable of being shut off indi-

vidually. The pipe sections are equipped

with piping elements such as bends, el-

bows and branches. In one pipe section,

different shut-off devices and measuring

objects are installed to determine the

flow rate.

The pressure measuring points in the

piping system are designed as annular

chambers. This creates a largely inter-

ference-free pressure measurement.

The experiments measure the pressure

losses in pipes and piping elements,

such as branches and bends. The open-

ing characteristic of the shut-off devices

are also recorded. The pressures are

measured with twin tube manometers.

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.

Learning objectives/experiments

• pressure losses in pipes, piping ele-

ments and fittings

• how the flow velocity affects the pres-

sure loss

• determining resistance coefficients

• opening characteristics and K

VS

 values

of angle seat valve and gate valve

• familiarisation with various measuring

objects for determining flow rate:

· Venturi nozzle

· orifice plate flow meter and measur-

ing nozzle

 

GUNT Media Center, develop digital skills

• E-Learning course with fundamental

knowledge and calculations

• prepared CFD simulations for flow visu-

alisation

• videos with detailed demonstration of

the experiments: preparation, execu-

tion, evaluation

• assured learning success through di-

gital worksheets

• retrieve information from digital net-

works
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1 tube manometers, 2 various pipe sections, 3 pipe section for interchangeable

shut-off/measuring objects, 4 annular chamber, 5 ball valve

Shut-off devices and measuring objects for determining flow rate: 1 gate valve, 2 angle seat

valve, 3 Venturi nozzle, 4 orifice plate flow meter or measuring nozzle

Screenshot of the GUNT Media Center

Specification

[1] investigation of pressure losses in piping elements

and shut-off devices

[2] different measuring objects for determining flow

rate according to the differential pressure method

[3] six pipe sections capable of being individually shut

off, with different piping elements: sudden contrac-

tion, sudden enlargement, Y-pieces, T-pieces,

corners and bends

[4] one pipe section to hold interchangeable shut-

off/measuring objects

[5] measuring objects made of transparent material:

Venturi nozzle, orifice plate flow meter and measur-

ing nozzle

[6] shut-off devices: angle seat valve, gate valve

[7] annular chambers allow measurement of pressure

without interaction

[8] 2 twin tube manometers for measuring the pres-

sure difference

[9] flow rate determined by HM 150 base module

[10] water supply using HM 150 base module or via

laboratory supply

[11] flow visualisation using prepared CFD simulations

[12] digital multimedia teaching material online in the 

GUNT Media Center: E‑Learning course, prepared 

CFD simulations, worksheets, videos

Technical data

Pipe section to hold fittings or measuring objects

• 20x1,5mm, PVC

 

Pipe sections, PVC

• straight: Ø inner: 17mm, length: 800mm

• sudden contraction: Ø inner: 28,4-17mm

• sudden enlargement: Ø inner: 17-28,4mm

• with 2x Y-piece 45° and 2x T-piece

• with 2x 90° elbow, 2x 90° bend and 2x 45° elbow

 

2x twin tube manometers: 0…1000mmWC

LxWxH: 1530x640x1300mm; Weight: approx. 58kg

Required for operation

HM 150 (closed water circuit) or water connection,

drain; PC or online access recommended

Scope of delivery

1 experimental unit

1 angle seat valve

1 gate valve

1 Venturi nozzle

1 orifice plate flow meter or measuring nozzle

1 set of hoses

1 set of tools

1 set of instructional material

1 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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