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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procg¢dures used to develop this document and those intended for its further maintenance-
described|in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed-for {
different fypes of ISO documents should be noted. This document was drafted in accordance with {
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may)be the subject
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Introduction

The energy consumption of a stationary machine is not only defined by the type of machine (e.g.
turning machine, injection moulding machine) but significantly by the requirements of the machine
manufacturer and the mode of use of the machine. Only if the machine is optimally adapted to need (e.g.
working cycle, precision, grade of automatisation), can the energy concept developed for it work.

It follows that the pneumatic part in a drive system of a machine and the energy portion needed for its
operation depend on the tasks and requirements the pneumatics has to fulfil in the machine.

Typical applications for pneumatics in stationary machines are:
—| Movements (linear, rotary);
—| Clamping, pressing, moving, separating, positioning and orienting of workpiedes;

—| Packing, filling, dosing, locking, opening.

© ISO 2018 - All rights reserved v
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Pneumatic fluid power — Application notes for the

improvement of the energy efficiency of pneumatic systems

funpctionality and economic efficiency, can be operated with increased energy efficiency-(lf
foqus on compressed air generation and distribution.

2 | Normative references

Thie following documents are referred to in the text in such a way that somé or all of the
constitutes requirements of this document. For dated references, only<the edition cited aj
undated references, the latest edition of the referenced document (incliding any amendment

ISQ 5598, Fluid power systems and components — Vocabulary

3 | Terms and definitions

For the purposes of this document, the terms and defiritions given in ISO 5598 apply.

tderation of

does not

ir content
plies. For
5) applies.

ISQ and [EC maintain terminological databases for<use in standardization at the following addiresses:

—| ISO Online browsing platform: available athttps://www.iso.org/obp

—| IEC Electropedia: available at http://www.electropedia.org/

4 | General

Thie more precise the specifications on forces, cycle times, precision, life time etc. are,
ecopnomically (also from an;energetic point of view) machines can be designed, and drive
using, e.g. pneumatics, hydraulics, electrics or combinations of these technologies, can be dev]

Thius, when settingip an energy concept, the respective tasks as well as the interaction of

the more
concepts
eloped.

the drive

components in _panticular should be considered. It is also necessary to take the requestedl mode of

opgration into aCcount.

Expmples.ofimeasures are listed below, through which a pneumatic system can be optimally 3
the¢ demand. In this context it should be considered that some of the listed measures exclude §

dapted to
bach other

anfl that they should be selected according to their requested functionality.

When determining measures, the general rules and safety requirements for pneumatic systems

according to ISO 4414 should be considered.

The more precisely the requirements, with regard to function and economic efficiency, are
the more efficiently the pneumatics can be designed.

specified,

NOTE Itis not possible to give a general statement on the energy saving potential, as no reference value exists.
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— Creating awareness of energy efficiency among employees and users:

— continuous training of employees and strengthening of internal communications activities on

energy efficiency (training, flyers);

— Design of the compressed air system:

Selection, dimensioning and coordinated interaction of compressors (including consideration

of, e.g. central heat recuperation or rotation speed control of compressors);

Avoiding suboptimal dimensioning, e.g. by using too many filters;

e of efficient drying technologies (e.g. less loss of cleaning air);

ducing pressure losses via optimal dimensioning and selection of filters or adjustment of 1
pressure regulator, respectively;

etermination of maintenance intervals for regular pressure difference monitoring at the fil
ement;

)

F pressure amplifiers can be used in order to locally satisfy higliep pressure requiremer
it doing so, it should be considered that the requested perforthance characteristics of {
nctions as well as the process safety are ensured.

- O Wn

—+

An optimally designed network infrastructure as piping systems (e.g. piping arrangement g
djameter, minimum pipe length, few cross-sectional medifications, use of smooth hoses 4
tiibes) as well as the use of connectors with a low flowresistance;

Cpnsidering the incorporation of sensor systems for leakage level monitoring of the systent i

operation (e.g. condition monitoring via flow rate sensors);

he

Ler

blection of the optimum pressure level in the network; if necessary Several pressure zones

ts.
he

nd
nd

etermination of maintenance intervals-to regularly monitor the leakage level (e.g. regular

spotting of leakages, control of pressure loss before system start up);

e of assessment matrices and simulation software for an application specific optimisation
the pneumatic system;

habling shutdown of the(complete system, of the single aggregates or of the compone
DN/OFF respectively stand-by mode), with consideration of safety criteria and mach

-~

Avoiding of oversized drives (e.g. select safety factors and brake systems according
reéquirementsyinsertion of an external guide to increase mechanical stability, reduction
moved masses, consideration of friction forces);
S
r

educed back stroke);

bquirements (e.g. by. using brake holding devices, ball valves, unlockable non-return valves);

of

nts
ne

’

to
of

blectionof the appropriate drive type for the application (e.g. single-acting cylinder, pressure

miiZing of pressure 10335 by Suffictent dimensioning of The components 11 the controt t
system (e.g. valves, hoses, push-in connectors);

op

Insertion of actuators which, if switched on, only need a reduced/no control energy (e.g. valves

with reduction of holding current, bistable valves);

Putting in place energy saving controls for vacuum generators (e.g. compact ejectors w
energy saving function, air saving circuits);

Vacuum generation as close as possible to the point of use;

Minimizing the hose volume in vacuum technology.

ith
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