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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

electrotech

nical standardization.

The proceglures used to develop this document and those intended for its further maintenanee

described
different ty
editorial ry

Attention i
patent righ

n the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for]
pes of ISO documents should be noted. This document was drafted in accordance‘with
les of the ISO/IEC Directives, Part 2 (see www. iso. org/directives).

5 drawn to the possibility that some of the elements of this document may,be the subjec
ts. ISO shall not be held responsible for identifying any or all such patentTights. Detail

are
the
the

t of
s of

any patent|rights identified during the development of the document will be in the Introduction and/or
on the ISO [ist of patent declarations received (see www. iso. org/patents).

Any trade hame used in this document is information given for the convenience of users and does|not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the.meaning of ISO specific terms jand
expressions related to conformity assessment, as well as information about ISO's adherence to|the
World Tradle Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www. iso. grg/
iso/forewofd. html.

This docunpent was prepared by Technical Committee.ISO/TC 39, Machine tools.

This docu

Any feedba
complete i

A list of all

]

ent is intended to be used in conjunctigbwith [SO 14955-1 and ISO 14955-2.

ck or questions on this document.should be directed to the user’s national standards bod
sting of these bodies can be fourid at www.iso.org/members.html.

parts in the ISO 14955 serjiés-can be found on the ISO website.

y. A
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Introduction

As environmental impact is a common challenge for all products and natural resources become scarce,
environmental performance criteria for machine tools need to be defined and the use of these criteria

need to be specified.

Woodworking machine tools are complex products for industrial use to manufacture workpieces
ready for use or semi-finished products. Their environmental impact includes waste raw material, use
of auxiliary substances such as lubricants and other material flows as well as conversion of electrical
energy into heat, dissipation of heat to the ambient or heat exchange by fluids and eventually the use of

other resources such as compressed air.

Basked on relevance considerations, the ISO 14955 series is focussed on environmentalimp
the[use phase.

The performance of a machine tool as key data for investment is multi-dimensional re

icts during

parding its

ecohomic value, its technical specification and its operating requirements which are influemced by the

sperific application. The energy supplied to the same machine tool can vary depending on the
being manufactured and the conditions under which the machine tool is operated. The
envliironmental evaluation of a machine tool cannot be done without ¢ensidering these asped

workpiece
refore, the
ts.
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Machine tools — Environmental evaluation of machine

to

ols —

Part 5:
Principles for testing woodworking machine tools with

respecttoenergysupplied ]

1

Thi
sup

Scope

physical characteristics to wood.

Thi

reld

forgseen by the manufacturer/supplier.

Thi

actiyvities for several types of woodworking machine toéls.

Thi
Thi

Thi

©IS

5 document applies to the following woodworking machine tools:
NC boring and routing machines;

horizontal beam panel sawing machines;

vertical panel sawing maghines;

edge banding machines fed by chains;

wide belt calibrating and sanding machines;
four-sidedimoulding machines;

tenoning and/or profiling machines;

foiling/laminating machines;

5 document specifies technical requirements for testing procedures, for-evaluation
plied during use phase for the design of machine tools to process wood ahd materials w

5 document defines relevant operating states, optional ‘shift regimes and optional m

5 document also applies to peripheral devices which are supplied as an integral part of th
5 document also applies to machine tools which are part of an integrated manufactur
whére the energy required is comparable to thdse of machine tools working separately.

of energy
ith similar

5 document, along with ISO 14955-1 and ISO 14955-2, covers all'significant energy requirements
vant to woodworking machine tools, when they are used as(intended and under the

conditions

hchine tool

e machine.
ng system

dimension saws and circular saw benches;

single spindle vertical moulding machines (toupie);

surface planing, thickness planing, combined surface/thickness planing machines;
band sawing machines;

combined machines;

multi-blade rip-sawing machines;

presses and bending presses;

02020 - All rights reserved
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— mounting presses.

Alist of energy efficiency improvements for woodworking machine tools is given in Annex A.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 14’955 1, an{UL;ll.IlC tUUl’D - EllVl'I UlllllClltul’ CVM[’UUtl’UIl Uj[lllul,l’ll.llc tUUl’D - PMI l‘: 1. DCDl:yll IIlCtI’lUdU Ogy
for energy-gfficient machine tools

ISO 1495512:2018, Machine tools — Environmental evaluation of machine tools — Part 2: Method{ for
measuring energy supplied to machine tools and machine tool components

3 Terms and definitions

For the puiposes of this document, the terms and definitions given in ISO 149551, ISO 14955-2 and|the
following qpply.

ISO and IEC maintain terminological databases for use in standardizatign at the following addresse

1%2]

— ISO Onlline browsing platform: available at https://www.iso.ot

— IEC Elgctropedia: available at http://www.electropedia.org/f

31
numerically controlled boring and routing machine
NC boring|and routing machine

integrated|fed machine designed for the machining of workpieces by the use of milling and/or bofing
tools havirjg at least two orthogonal axes programmable by the user (e.g. X, Y) for positioning and/or
machining| where the axes operate in accordance with a NC work programme

[SOURCE: ISO 19085-3:2017, 3.1, modified “— Note 1 to entry and the examples have been deleted.]

3.2
horizonta] beam panel sawing-machine
machine, flesigned for cuttingpanels, fitted with one travelling saw carriage per cutting [ine
incorporating one or more Ciycular saw blades

[SOURCE: SO 19085-2:2017, 3.1, modified — Note 1 to entry has been deleted.]

3.3
vertical pgnel sawing machine
machine de¢signed for cutting panels whe
cutting and-whe ha-saw i is 2

—-

ng

re the workpiece is supported in a near vertical plane dur

[SOURCE: ISO 19085-4:2018, 3.1, modified — Note 1 to entry has been deleted.]

34

edge banding machine fed by chains

machine designed for banding in one pass the edge band on one end of the workpiece (single end edge
banding machine) or on both ends of the workpiece (double end edge banding machine), consisting
of an edge banding zone with various units (e. g. heating, bonding, and pressing for flexible or solid
edges) and of a zone for additional operations such as snipping, trimming, milling, sanding, polishing,
chamfering etc., in addition the edge banding zone, can be preceded by a sizing/profiling zone

[SOURCE: ISO 18217:2015, 3.1, modified — Note 1 to entry and Figure 1 have been deleted.]

2 © IS0 2020 - All rights reserved
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3.5

wide belt calibrating and sanding machine

machine used to calibrate and/or to sand panels and/or linear workpieces, fitted with an integrated
feed and sanding belts positioned above and/or below the workpiece level, with manual or automatic
loading and/or unloading

[SOURCE: ISO 19085-8:2018, 3.1, modified — In the term, "wide belt" has been added; the Notes to
entry, Figure 1 and Figure 2 have been deleted.]

3.6

four-sided moulding machine
maghine for four-sided longitudinal processing with four or more working units with spinflles, which
can|be equipped with planing and/or moulding tools, at least one unit on each side of‘the workpiece,
and with integrated feed of the workpiece

3.7
tenpning and/or profiling machine
maghine designed for production of a tenon and/or profile on one side of the workpiece [single end
maghines) or on opposing sides of the workpiece (double end machine)-in one pass, where|the tenons
and/or profiles are cut by means of milling tools and/or saw blades mounted on one or mofe spindles
(onfeach machine half), and where the workpiece is fed manually orméchanically

3.8
foiling/laminating machine
maghine tool to foil/laminate flat surfaces with sheets orrolls of, for example, high gloss fpils or foils
of paper

Note¢ 1 to entry: Example of a flat surface is a board.

ension saw
hand-fed machine fitted with a single mair’circular saw blade, which is fixed in position |during the
cutting operation, and a sliding table adjacent to the saw blade

[SOPRCE: ISO 19085-5:2017, 3.1, modified — The Notes to entry and Figure 1 have been deldted.]

3.1¢
cir¢ular saw bench
tabje saw

hand-fed machine fittédyWith a single main circular saw blade which is fixed in position [during the
cutting operation, afid a horizontal table fixed during operation

[SOPURCE: ISO 19085-9:2017, 3.1, modified — The Notes to entry and Figure 1 have been deldted.]

rachin R e NI
is fixed in position during cutting operation and a horizontal table, which is fixed in total or in part
during cutting operation

[SOURCE: IS0 19085-6:2017, 3.1, modified — "toupie" has been added as admitted term. In the definition,
"arbor" has been replaced with "spindle". The Notes to entry and Figure 1 have been deleted.]

© IS0 2020 - All rights reserved 3
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3.12

surface planing, thickness planing, combined surface/thickness planing machine
machine designed for cutting off layers of the upper or lower surface of a workpiece by a cutter-block
rotating around a horizontal axis, mounted at right angles to the infeed direction between two tables
or above a table designed to position and support the workpiece that is fed into the machine against the
direction of the cut

[SOURCE: 1
3.13

S0 19085-7:2019, 3.2 to 3.4, modified — The 3 definitions have been merged.]

band sawing machine

een

Init

are
i.e.

sed
flat
ling

fom

sawing mafrhine with one saw blade in the form of a continuous band mounted on and running betw
two or mofe band saw blade wheels

3.14

combined|/machine

machine incorporating two or more separately usable working units, i.e. a sawing unit/a moulding
and/or a planning unit

[SOURCE: ISO/FDIS 19085-11:2019, 3.1, modified — The Notes to entry have been deleted.]

3.15

multi-blade rip-sawing machine

machine d¢signed to be used with circular saw blades at different p@sitions on the spindles which
fixed in position during cutting, where the workpiece is fed to the.tools by an integrated power feed|
rollers, or ¢hain conveyor

[SOURCE: ISO/FDIS 19085-13:2019, 3.1, modified — The Notesto entry have been deleted.]

3.16

press

bending press

machine uped to laminate and/or join together-flat panels consisting of solid wood and wood-b3
materials $uch as chipboard, fibreboard, plywood, where pressing force is applied between two
surfaces by actuators pushing top or bottom'surface against each other, and loading and/or unloac
is manual g@nd gluing and/or shaping process is cold

[SOURCE: ISO/FDIS 19085-15:2019; 31 to 3.3, modified — The 3 definitions have been merged.]
3.17

mounting[press

machine uged to assemblé ¢abinets, window frames, and similar products

3.18

chips and dust extraction system

CADES

system us¢d for extraction, conveyance, separation and temporary storage of chips and dust f
WOOdWOrk 115 llla\,h;ll\, tUU}D

4 Basics for measurement and calculation of energy supplied

4.1 General

Ambient conditions according to ISO 14955-2:2018, 4.2, shall be reported.

Stable conditions are assumed if the average power from two random measurements differ less than
+5 % of the nominal power of the connected load or not larger than 100 W.

Examples of machine tool components that are supplied with energy are listed in Table 1.

© IS0 2020 - All rights reserved
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Table 1 — Examples of machine tool components that are supplied with energy

Machine tool component Example

Machine CONTROLS PC, CNC, auxiliary circuits

PERIPHERAL UNITS Chiller, cabinet cooling

Chip conveyor, vacuum pump, lighting, cleaning blow

PROCESSING UNITS Glue or edge melting unit

tool spindles, sanding belts unit

MO

TION UNITS Format change axis
Process axes, including feeding

Des

4.2
Thd
Thd
The

4.3
Thd
Thd

Thd
are

Thd
cird

Int
cha

4.4
Int
Thd
Thd

Int
cha

criptions of operating states are given in 4.2 to 4.6.

Operating state OFF
main switches for electrical power supply shall be OFF.
compressed air supply isolation valves shall be closed.

air flow at each extraction connection outlet of the machine tool is-assumed to be zero.

Operating state ON
main switches for electrical power supply shall be ON;
compressed air supply isolation valves shall be open.

measurement shall be performed after more:than 60 min of OFF state or when stable
reached. The measurement shall last at leas®5 min.

electrical power measured is mainly{the power applied to PC, CNC, control systen
uits. Compressed air flow is mainly sealing air, if existent, or due to leakage.

hge can be done, when operating state STANDBY is not provided.

Operating state STANDBY
his state, all available energy saving features of the machine tool shall be activated.
measuremenfshall be performed 10 min after PROCESSING state has ended.

average/power shall be measured over a time of at least 5 min.

hge can be done.

4.5

Operating state WARM UP

conditions

, auxiliary

his state, manual operated tool change or manual operated tool magazine loading/unloading or die

his state, manual operated tool change or manual operated tool magazine loading/unlodding or die

WARM UP is the transition from STANDBY or ON, if STANDBY is not provided, to PROCESSING.

The measurement shall be performed after more than 30 min of STANDBY or ON, if STANDBY is not
provided.

The average power shall be measured over the full time of the transition. The WARM UP time shall be
reported.

©IS

02020 - All rights reserved


https://standardsiso.com/api/?name=b532a91888d851b567972cc13a45b3c7

ISO 14955-5:2020(E)

4.6 Operating state PROCESSING

As this is the operating state the machine tool is made for, power measured at the system boundary

shall be converted to energy.

The definition of this operating state is left to the agreement between manufacturer/supplier and user.

Workpiece loading/unloading are included in this operating state.

5 Evaluation of energy supplied to different types of woodworking machine tools

5.1 General
Measuringlequipment installed shall not reduce the level of safety of the machine tool.
For each operating state, energy supplied shall be reported in terms of:

a) measufred average electric active power in kW supplied to the machine and its'peripherals;

and thp total duration of the considered operating state.

NOTE1 Inall operating states other than OFF, it is assumed that CADES is activated.

NOTE 2  The user can truly benefit from machines with gate valves management only if the CADES is prov

with the pogsibility to manage variable @iy flows with automatic reaction.

Measured yalues for compressediair and contaminated air flow shall be converted to electrical ene

according §o 1SO 14955-2:2018;779, in order to apply ISO 14955-1.

In particulpr, for operating)state PROCESSING, the energy supplied shall be evaluated with refereng

each machine tool activity.
The types ¢f energysupplied to be considered at the system boundary are (see Figure 1):

— electriral’énergy inputs;

ying the theoretical maximum airflow thrgugh the extraction hood when the related §
fully open, for the ratio of the time share during which the gate valve remains fully open

| its

and

DWS
ted
pate

ded

rgy

e to

— compressed air supply inputs (if any);

— contaminated air flow outputs (if any).

6 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=b532a91888d851b567972cc13a45b3c7

ISO 14955-5:2020(E)

5 | | 7
I !
1 1
I 1
1 1
6 : :
1 1
1 1
1 1
: 1
1 1
1 P - — - - = - 1
I i o
1 1 1 1
1 | P
1
. 3| L
1 b e e e e — - a |
1 1
4
Key
1 |machine tool
2 |peripheral A
3 |peripheral B
4 |system boundary
5 |electrical energy
6 |compressed air
7 |contaminated air
Figure 1 — Energy supplied to be considered for woodworking machine tools
Opgrating states relevant to each woodworking machine tool technology are given in Table 4. Where an
operating state is not provided, it shall be declared.
Actjvities to be considered for operating state PROCESSING shall be agreed between the manufacturer/
supplier and the user or conventionally assumed.
Where different edge banding technologies are available on a machine, data for energy supplied in each
relgvant operating statelother than OFF according to Table 2 shall be declared for each technology (e.g.
lasqr, hot air, differentglue types).
Tgble 2 — Relevant operating states depending on the woodworking machine tool technology
/ Relevant operating states
Machine tool technology
OFF | ON |(STANDBY WARM UP PROCESSING
NC baring and routing machines v v v Where Edge banding v
< < rac111ty 1S provided
Horizontal beam panel sawing machines v v v v
Vertical panel sawing machines v v v
Edge banding machines fed by chains v v v v v
Wide belt calibrating and sanding machines | v v v v
Four-sided moulding machines v v v v
. - . For high speed machines
v v v v
Tenoning and/or profiling machines (>100m/min)
Foiling/laminating machines v v v v v
Dimension saws and circular saw benches v v v

©IS
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Table 2 (continued)

Relevant operating states

Machine tool technology

OFF | ON |STANDBY WARM UP PROCESSING
Single spindle vertical moulding machines v v v
(toupie)
Surface planing, thickness planing,
v v v

combined surface/thickness planing
machines

Band sawing machines

Combined fnachines

Multi-bladd rip-sawing machines

Presses andl bending presses

NNENENENEN
NNENENENEN
NENECAY RN

Mounting gresses

5.2 Test|scenarios

A machineq{based scenario may be agreed between the manufacturer/supplier‘and the user following the
example giyen in Table 3, which reflects the operating states relevant for wgodworking machine tools.

NOTE Example of machine-based test scenario given in ISO 14955-2:2018, Table 1, does not conside} all
operating sfates relevant for woodworking machine tools.

Clustering|of time shares for test scenarios shall be done according to ISO 14955-2:2018, 5.2.3.2.
Operating state PROCESSING may be subdivided into differént activities.

In alternatiive to machine-based test scenario, a task:-based test scenario may be agreed between|the
manufactufrer/supplier and the user, according to [ISO14955-2:2018, 5.3.

Table 3 — Example for a machine-based test scenario

Operating state Activity Time share (h)

OFF — 0
ON — 0,5
STANDBY — 1
WARM UR — 0,5

1 1
PROCESSING 2 2
(e.g: different activities) 3 1

4 2
Total 8

6 Reporting

6.1 Machine tool description

1) Manufacturer/supplier, machine type, serial number, year of construction;
2) machine configuration;

3) description of tools;

4) nominal electrical power;

8 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=b532a91888d851b567972cc13a45b3c7

5)
6)
7)

6.2
1y
2)
3)
4)
5)

6.3
1y
2)

3)

ISO 14955-5:2020(E)

nominal pneumatic pressure and flow;
nominal data of contaminated air flow and pressure drop;

nominal data (flow and temperature) of external heat supply for presses.

Measurement setup description
Ambient conditions during measurement;

if material is processed during test run: material specification;

list of measuring points;
specification of measurement devices (e.g. brand, accuracy);

test scenario details according to 5.2, including description of activitiés in oper
PROCESSING.

Results
Measurement results according to 5.1 for all operating states;

conventional equivalent energy supplied in kWh for thedselected testing scenario; for
values (see ISO 14955-2:2018, Annex A) or indication from the user;

WARM UP time, if relevant.

hting state

equivalent

© IS0 2020 - All rights reserved
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Table A.1 i

Although t
should be
the applica

Annex A
(informative)

List of energy efficiency improvements for woodworking
machine tools

cost, and others.

“X” in colu

woodworkfng machine tool, see recital.

A

B

— O T m g

10

NC boifing and routing machines

Horizgntal beam panel sawing machines

Verticql panel sawing machines

Edge banding machines fed by chains

Wide Qelt calibrating and sanding machines
Four-sjded moulding machines

Tenoning and/or profiling machines

Foiling/laminating machines

~

v o =z =z Y

Dimension saws’and circular saw benches

Single spindle vertical moulding machines
(toupie)

Surface planing, thickness planing, combingd

surface/thickness planing machines
Band sawing machines

Combined machines

Multi-blade rip-sawing machines
Presses and bending presses

Mounting presses

anon-exhaustive checklist of energy efficiency improvements for woodworking machinetdols.

he features listed in Table A.1 can generally improve energy efficiency, their implemeritation
ronsidered within the given circumstances, the system design, the technologies.used,
tion of the machine tool under investigation. Decisions about their implementation canp be
further subpject to consideration of multiple criteria including functionality, standardization, reliabm

and

ity,

mns from "A" to "P" indicates the applicability and in general the significance for the relgted

© IS0 2020 - All rights reserved
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