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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.
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Introduction

The energy requirement of digital production printing devices varies considerably across technologies,
output formats, and productivity and quality expectations. Run length influences the overall energy
usage, so the energy consumption of devices used for relatively short run lengths is accompanied by the
relatively high amounts of transitional energy, including surge power, required to complete the print
run. Operating transitions contribute to the overall energy profile throughout the course of operations,

with

frequent interventions between production printing modes.

As a proportlon of the overall energy requlrement for short run length ]obs tran51t10nal energy,
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means that in order for the graphlcs 1ndustry to have accurate energy consun
tions are required to assist stakeholders in making accurate calculations for digita
ing devices, whose modes, other than production printing mode, play a significant
comprehensive energy consumption. This includes digital printing machines uséd to prodji

vide formats.

document provides directions for measuring any format of digital pfoduction press, w
" than production printing mode, play a significant role in the comprehensive energy c

document can be used to compare the energy efficiency figures for different machine s
ty (slowest), highest-productivity (fastest) or other altermative combinations.

cation of this document provides the energy effic¢ienicy figures that correspond to
imption for a digital printing device. These values/can be used to inform the individua
hirios covering different shifts, printing materials-and other factors typical of the graph

by usage is generally estimated according to-the connected load of a machine. The coq
e machine’s potential maximum powerconsumption. But calculated values do not
ct the machine’s energy consumption. Actual energy consumption often differs signif
hated values. Power consumption:data across devices can therefore not be accuratel
the calculations are unlikely té_have followed a common framework that takes into
ence of peripheral equipment such as IR or UV dryers. Nor can they accommodate d
urement cycles.

ers and their custemers to assess the power consumption of machines. However, thej
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estimate operating costs for investment planning;

benchmark the energy efficiency of digital production presses;

calculate the CO; footprint of printed matter;

encourage the energy efficiency improvements of digital printing devices over time;
provide data to enable companies to claim environmental subsidies;

provide data for carbon offsetting purposes.
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This document defines how to calculate the electrical energy requirements and therefore the energy
efficiency of digital printing devices.

This document can be used to determine the energy efficiency of any format of digital production press,
whose modes, other than production printing mode, play a significant role in the comprehensive energy
consumption.

Care should be taken when comparing the results obtained from this document that the devices being
compared were set up to produce the same print quality using comparable types of printing technology,
process and device configurations.

vi © ISO 2018 - All rights reserved
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Graphic technology — Determination of the energy
consumption of digital printing devices including
transitional and related modes

1 Scope

This
form
role

othe

document provides directions for measuring and calculating the electricity consum
at of digital production press, whose modes, other than production printing mode;play
n the comprehensive energy consumption. It excludes digital presses designed‘to prin
" than paper or plastic and conventional printing presses fitted with digital inkjeét prin

It can be used to compare the energy efficiency figures for different machine-combinations:

(slow

rest), highest-productivity (fastest) or other alternative combinations:

ption of any
A significant
t substrates
king heads.

best-quality

heir content
applies. For
hts) applies.

rements

ddresses:

the machine
o plate

" have been

2 Normative references

The following documents are referred to in the text in suchyaway that some or all of t
consfitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced deciiment (including any amendme
[EC §0204-1, Safety of machinery — Electrical equipmént of machines — Part 1: General requ
3 Terms and definitions

For the purposes of this document, the follewing terms and definitions apply.

ISO gnd IEC maintain terminological ‘ddtabases for use in standardization at the following ¢
— ISO Online browsing platforin: available at https://www.iso.org/obp

— IEC Electropedia: avajlablé at http://www.electropedia.org/

3.1

digifal printing machine

digithl printing dévice

digithl press

machjine usedin commercial/industrial applications where the printing image is produced in
from|datasstored in digital form and transferred to the substrate without the use of a printin
[SOURCE: ISO 12643-2:2010, 3.9, modified — “digital printing device” and “digital press
added to the term.]

3.2

electrical energy

E

electricity converted to other forms of energy (power, light, heat) for the operation of machines and
devices

Note 1 to entry: Electricity generated in this way is calculated using the following formula:

E:Tu(t)xi(t)dt

where u(t) and i(t) are the instantaneous values of voltage and current.

© ISO
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3.3
energy usage
power required for the operation of a given process over time

Note 1 to entry: Energy usage or electric energy consumption is typically measured in watt-seconds (Ws),
kilowatt-hours (kWh) or watt-hours (Wh).

3.4

connected load

theoretically possible maximum power consumption of a machine, which can be expected when
components of the printing machine are running at maximum load

rical

Note 1 to endry: The connected load is the power specified by the manufacturer and used to rate the eleck

power suppl
operation of

y of the printing house (power rating, fuse rating, cable cross section). This ensures“fai
he machine under any possible operating condition. Determination of the connected l6ad-valy

not been uniformly regulated so machine manufacturers handle it differently.

Note 2 to ent
always lower

[SOURCE: IS

3.5
operationa

I'y: The connected load should not be used to calculate a device’s actual power ¢ensumption. T|
and in most applications, it is significantly lower.

0 20690:2018, 3.3]

| power consumption

power consyimption of a machine in a defined operating condition or‘@perational mode

Note 1 to ent

3.6
active pows
P

power avail

Note 1 to ent
AC voltage sy

P=1/T

where Tis th
Note 2 to ent

3.7
power metq
power anal
parameters

T
hble for conversion into other types of power

I'y: mechanical, thermal or chemical pawer. In general, the active power of a consumer in a pe
stem can be determined with the fefmula

-

u

-

(¢)xi(t)dt

e desired period.

Fy: Standard units,are watts (W) and kilowatts (kW).

T
yser, \which records voltages and currents as continuous values to determine p

Fy: Typical operating modes are sleep, print-ready and production (also known as active mode).

-safe
e has

his is

riodic

pwer

Note 1 to entry: These are high-precision devices designed for industrial use.

3.8

sleep mode
period when a printing machine is switched on, not running and operating with lower power than print-
ready mode

Note 1 to entry: A reduced power state that a printing device automatically enters after a set period of inactivity

(a.k.a. default delay time). Sleep mode permits operation of all product features (including maintenance of
network connectivity), albeit with a possible delay to transition into print-ready or production mode.

© ISO 2018 - All rights reserved
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3.9

print-ready mode

period when a printing machine is switched on with all assembled components (pre- and post-
processing units) prepared to deliver outputs in the shortest time after a print order is given, compared
with other waiting modes, such as sleep mode or off mode

3.10

production print mode

steady production print mode

period when a printing machine is printing live jobs

Note
mac

q the printing

C vV—a

ine is printing in a representative and typical fashion.

3.11
RIP
rastgr image processor which converts data into a raster bit stream or bitmap

3.12
machine combination
software, hardware and print media which has a direct influence on the resulting print imdge quality

EXANPLE Best-quality combination = device configuration (hardware) + substrate (media)  print mode
(softyvare).

Note [l to entry: RIP and print mode settings are examples of machine combination.

Note 2 to entry: When the settings depend heavily on the RIP‘and printing technology, the maching combination
can ajso be referred to as the digital printing combination:

3.13
devige configuration
physjcal hardware equipment included in g given production line

[SOURCE: ISO 20690:2018, 3.14]

3.14
basi¢ device configuration
stanglard hardware equipment configuration as defined by the manufacturer, owner or|user of the
devige for the type of prinited products or market for which the press is being used

3.15
alternative device configuration
physjfcal hardware configuration differing from the basic device configuration

[SOURCE: IS0 20690:2018,3.16]

3.16
print mode

collection of settings, that are used to control a given device configuration via software (RIP) to enable,
disable or otherwise influence the operation of that device

EXAMPLE Using four colours on a machine capable of seven colours, varying the resolution, changing the
speed or enabling duplex printing.

3.17

alternative print mode

collection of settings different from the print modes used for obtaining the best-quality or best-
productivity combinations and used for defining additional combinations

© ISO 2018 - All rights reserved 3
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3.18
imposition

:2018(E)

fitting of test images (with no change to size) into the screen, sheet or unit length without overlapping

[SOURCE: IS

3.19
imposition

0 20690:2018, 3.19]

rate

ratio between the area of the imposed test images and the total area of the screen, sheet or unit

length pape

Note 1 to en

r

try- In this document the impaosition rate is used to calculate the Pqni\m]pnf A4 or Letter

bages

printed on la
[SOURCE: I
3.20

nominal enlergy efficiency

Enom
number of

mode, exclu

Note 1 to en|
specified tim

3.21
effective en

Eeff
number of
mode but al

3.22

transitional mode

start-up mo
period conn
ready mode

3.23
maintenan
period reqy
production

3.24

first page print time

FPPT
number of s
print or the

Fger paper formats, regardless of the original image size.

0 20690:2018, 3.20]

rinted equivalent A4 pages or m2 per kWh, measured in cruising state of production
ling the first page

try: The number of output pages and the corresponding integral power are measured ov§
.

ergy efficiency

rinted equivalent A4 pages or m2 per kWh, whose energy covers not only production
50 other relevant modes, such as print-readyysleep, transitional and maintenance mod

He

ce mode
ired to maintain,quality of devices, conducted regularly, for example prior to sta
brint

conds or minutes between the initiation of the job and the completion of the first cut
completion of the first unit-page print imposed across the width of roll paper

print

r the

print
S

bcting two stable modes with different average power consumptions, i.e. “off mode and print-
, “sleep mode and print-readjrmode” and “print-ready mode and production print mod¢’

1

rting

theet

Note 1 to entry: FPPT is measured from a stable condition of the relevant mode. For example, print-ready mode
after the completion of a previous job may need a considerable time to stabilize because the heating unit needs
several minutes for cooling to a stable, ready condition. If FPPT were measured before cooling off, the measured
value could be shorter than that measured from a stable print-ready state, creating inconsistencies.

Note 2 to entry: In small format devices, FPPT is known as “first print out time” (FPOT). See ISO/IEC 17629:2014.

3.25

warm-up time

time required by the printing device to warm up from off mode, given by the difference in FPPT between
off mode and print-ready mode

© ISO 2018 - All rights reserved
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3.26

recovery time

time required by the printing device to recover from sleep mode given by the difference in FPPT between
sleep mode and print-ready mode

3.27

copy
test form printed on a substrate regardless of being printed simplex or duplex

EXAMPLE 100 copies = 100 test forms printed on 100 sheets (simplex) or 50 sheets (duplex) or 100 images of
the test form imposed on the given substrate.

3.28
consistency check
metHod for determining the stability and validity of two sequential measurements before averaging
the results

EXANPLE “5 % consistency” is satisfied when the first result value A and the'second result value B meet
0,95 § 2A / (A + B) < 1,05, where result value means reporting value (e.g. XX pages/kWh for “energy efficiency”).

3.29
image quality adjustment
modifications made during printing to ensure print image quality that forces the printirlg system to
pausg production for a short period of time

Note (1 to entry: Image quality adjustments depend on many parameters such as test form areg coverage or
required quality level.

Note |2 to entry: Some printing devices will make image-quality adjustments during printing to|ensure print
qualify, where the devices continue moving without delivering any printouts.

3.30
unitjunder test
uuT
the digital printing device which is being measured

3.31
dummy print
preliminary job conducted.in-order to bring the UUT to print-ready mode

3.32
trailing edge
ridge line of printed cut sheet or imposed image form on roll paper, situated at the erld along the
trangportation.direction

3.33
job structure
typijal work flow of the printing press per period (e.g. day) with power consumption [levels along
sequential modes

3.34
tonal coverage
cumulative colourant percentage

EXAMPLE A full sheet of 100 % deep black in CMYK has a tonal coverage = “400”. The colourant coverage is
defined by the tone value <data> as specified in ISO 12647-1.

Note 1 to entry: Typical coverage based on one colour plane are: light — 1 % to 9 %, medium — 10 % to 35 %,
heavy — 36 % above.

[SOURCE: X]JDF-Specification-2.0 Draft 2017-05-11[11]]

© IS0 2018 - All rights reserved 5
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4 General conditions

4.1 Condition, age and machine configuration

How much power a digital printing device and peripheral devices uses is subject to many influences
such as the selected print mode, equipment characteristics and their condition, ambient conditions,
selected print speed, additional machine settings and the printing substrates used, especially their
drying requirements.

The operational climate should comply with the following conditions and the actual conditions shall be
documented:

temperature: 20 °C-25 °C, and

relative|air humidity: 45 %-60 %.

f the
60 m

Measureme
power meas
above floor

nt of the operational climate parameters shall be made immediately beforéthe start g
urement at a distance of 1 m from the front side of the paper input, a4t a height of 1,
evel.

bvice
r and
t the

The manuf3
configuratid
best-produc
influence of]

cturer, owner or user of a printing system shall determine & basic or standard d
n that can be used for testing the two required machine eombinations, best-quality
tivity. These two combinations shall be used for printingjand measuring, to reflec
the digital press’s configuration on its power consumptien and energy efficiency data

elect
print

Best-qu
a devic
quality.

ality (BQ) combination: The manufacturer, owner 6r-user of a printing system shall 3
e configuration, print mode and substrate for achieving the best possible saleable
All colourants of the system shall be used.

shall
b and

Best-pr
use the
substra

oductivity (BP) combination: The manufacturer, owner or user of a printing system
same device configuration as used in the best-quality combination with a print mods
Le for achieving the highest possiblesal€able productivity.

odes
four
rted
best-

Alterngtive (AL) combination: Using(the same device configuration, alternative print m
are allowed (e.g. monochrome printing.of a colour test page on a colour device, printing with
colours(on a device capable of sevefiieolours or changing the print resolution) and shall be rep
as an alternative combination so*as not to be confused with the mandatory best-quality or

productivity combinations.

irome printing dewiee, monochrome printing is not considered to be an AL combinatiof and
ed in both BQ and-BP combinations, if possible.

On a monocl
is to be test{

Electrophot
inkjet print}
for example
meaningful

pgraphic_processes have significantly fewer parameters affecting energy efficiency
ng. However, printing systems are available that allow for a change in print image qu
by adding a further colourant. If the printing press to be evaluated does not allow
separation between BQ and BP, one machine configuration may be used. This ma

combination

than
ality,
for a
rhine

shall be labelled hpcf-rpl2]ifyl/hpcf-prndllr‘fivify (RQI/RP)

AL device configurations may include additional pre- or post-handling or print and output enhancement
equipment (e.g. sheeting, folding, binding, seven colours, substrate enhancement or manipulation)
under the condition that the additional equipment is built in as part of the production line (in-line). Any
AL device configurations shall be seen and reported as a different device configuration and tested in
both BQ and BP combinations as defined by the user of this document.

A PDF file of the output image shall be attached to the test report to show the test has been conducted
with suitable image quality.

To demonstrate that prints are of adequate quality, colour accuracy should fulfil the requirements of
ISO 12647-8:2012, 5.2. This ensures that the required ink coverage is used for test prints. However, this
test does not fully measure the colour accuracy of the printing system.

© ISO 2018 - All rights reserved
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Connection conditions

Digital printing systems, including pre-and post-processing units shall use one- or three-phase
connection, 50 Hz-60 Hz and 100 V-650 V. The power supply quality and the voltage tolerance shall
comply with IEC 60204-1 or equivalent.

Mea

All u|
a cefl
cons

For

temp

ona

EXAN
direc
outsi
when
esting
woul
temp

time

4.3

4.3.1

The
com

conf

For 1
cons
cove

surements may be performed on more than one outlet. Typical connection points are:
main printing unit (main switch cabinet);

paper feeder;

paper delivery unit;

external cooling units that can be directly attributed to the printing system;

dligital front end (RIP); and

yiewing cabinet.

tralized pressure, air conditioning or cooling system) shall be:estimated using aver]
imption values provided by the manufacturer. The method used’shall be reported.

Hnits which can be directly attributed but for which ggower consumption varies V
eratures, the actual temperature shall be reported. The\average annual energy consun

1 average temperature of 10 °C and 20 °C should alsobe reported.

PLE A chiller or air conditioning unit mounted ‘on the roof of a printing site might I
tly or indirectly to a press, but its power consumption relies on the outside temperature. Alf
e temperature of about 30 °C the device is constantly in operation, it might run only a fractig
the outside temperature is 10 °C or less. In order to account for this effect, the power consun
ated for two temperatures that represent'different (cooler or warmer) climates. To accomp
l conduct power measurements or deduee the power based on the manufacturer data sheet

s atleast 1 hour.
Printing conditions and operational modes

General

printing conditions, including the substrate used, shall be based on the machines’
inations and/may also cover AL machine combinations. All combinations should be do
rmance with Annex A (measurement data sheet).

i

rinting, an unscaled one-page PDF test form shall be used. Any image can be used fq
imption measurement, as long as its contents represent practical commercial images Y

hits that are required for printing but that can’t be attributed directly to the printing press (e.g.

aged power

vith outside
Iption based

be connected
hough for an
n of the time
hption can be
lish this, one
provided for

pratures around 10 °C and 20 °C. Whenperforming power measurements, the recommended measurement

BQ and BP
rumented in

r the power
with an area

Fage up to 4.0 9 per channel calculated hy llcing tone value data as defined in ISQ 1

2647-1. It is

advisable to use recognized test forms, such as that in ISO/IEC 24734:2014, B.2. The PDF file for the test
form shall be in A4, Letter or A3 format. The test form used shall be documented by means of a PDF file
of the printed image alongside the measurement data sheet.

Two-sided printing (duplex) may also be used. When two-sided printing is used, the same image shall
be printed on both sides of the sheet and the printed pages shall be included in the calculation of the
printed area or number of pages.

Large format presses, including those designed to accommodate continuous-form media greater than
or equal to 406 mm wide, are designed for A2 media and largerl[2]. Duplex printing may be used by
means of the optional print modes or accessories and the associated reporting shall cover this in an
unambiguous manner. For large format presses the pages shall be imposed to fill at least 66 % of the
total available substrate width. The imposition rate will be taken into consideration, see 4.6.

© ISO 2018 - All rights reserved
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For small- and large-format printing, unless it can be reliably demonstrated that the consistency criteria
can be met in a shorter time, the continuous printing measurement time shall be at least five minutes.
In any event the measurement time shall not be less than one minute.

NOTE When a measurement time shorter than five min satisfies consistency criteria and gives the same
result as the five-min measurement, the shorter time measurement is considered to be reliable.

The print modes described in this clause shall be identified for the printing system to be tested and
the energy consumed for all existing modes shall be reported. Transitions between modes shall be

measured and reported.

4.3.2 Mead

4.3.2.1 Gq

The measur
principles o

4.3.2.2 Of
The printer

In some cas
used in this
power (kW)

4.3.2.3 Sl

A low-powe
a possible d

This mode i
not being ug

Where a sle
measured a

Where a sle

4.3.24 Py
The printer

For many u
power (kW)

¢ HOIS6-26696 Hasirthisd

tneral

ement of operational power consumption for this document should be consistent wit
F measurement as outlined in ISO 20690:2018, Annex B.

f
is connected to the power supply but is switched off.

s, power is used even when the printer is switched off, ferexample for a heater. The p
mode may be significant in cases where the printer is;switched off overnight. The ave
consumed in this mode shall be measured and reported.

pep

" mode where the printer can initiate printinng corresponding to print requests, albeit
blay.

5 measured so that users will know whether it is important to turn the printer off whel
ed for a long time.

bp mode is supported by thepress, the average power (kW) consumed in this mode sh
nd reported.

bp mode is not suppofrted the report shall indicate this.

int-ready
is ready to print but printing has not yet started.

sers the printer may spend a significant proportion of its time in this mode. The avg
cofisumed in this mode shall be measured and reported.

h the

pwer
brage

with

N it is

11l be

brage

4.3.2.5 Production print (BQ)

The printing mode selected by the manufacturer or user of the UUT for use when highest-quality

printing is r

equired.

The average of two measurements of the nominal energy efficiency during printing (A4 pages or m2 per
kWh) shall be measured and reported.

4.3.2.6 Production print (BP}

The printing mode selected by the manufacturer or user of the UUT for use when acceptable print

quality is re

quired at high speed.

The average of two measurements of the Epom (A4 pages or m2 per kWh) shall be measured and reported.

8
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4.3.3 Additional measurements required for this document to estimate comprehensive energy

cons

umption

4.3.3.1 Maintenance

Many printer manufacturers recommend that day-to-day maintenance tasks are performed, such as
quality check, calibration, replacing element and wiping. In some cases, these tasks consume significant
energy and so may be important when calculating effective energy efficiency, reflecting comprehensive
energy consumption.

Where the manufacturer recommends routine maintenance operations, the energy (kWh) consumed

for e

The
each

4.3.3
The |

The
on th
up ti

The
effec

4.3.3

Whe
the 4
the
nam

The

effec

4.3.3

Whe
and {
mak
print

In cq

hch operation shall be measured and reported.

'requency with which each maintenance operation is required to be performed,)for
print run, daily or weekly, shall be reported.

.2 Transition from off to print-ready
bress shall be turned on and a page (or set of pages) printed as deseribed in 4.5.3.2.2.

bnergy E (expressed with Wh, as the amounts are small) consuined over the period f
e printer until the printer is ready for printing shall be measured and reported, along
me, namely the time from turning the press on to when the.printer is ready.

power consumed for this transition is measured so.that users can decide when it ij
tive to switch the printer off.

.3 Transition from sleep to print-ready

h the press is in sleep mode, a page (or set of pages) shall be printed as described in 4
nergy E (expressed with Wh, as the ahiounts are small) consumed over the period f
rint request until the UUT reaches print-ready shall be measured and reported. Re
]y the time measured from makihg'the print request to print-ready shall be reported.

power consumed for this transition is measured so that users can decide when it ij
tive to switch the printer Off.

.4 Transition fremprint-ready to FPPT

h the press is imprint ready mode, a page (or set of pages) shall be printed as describeq
he total energy (expressed with Wh, as the amounts are small) consumed over the
ng the print request until the FPPT shall be measured and reported. The time from
requestto FPPT shall be reported.

ses where the printer is used for many jobs with short run-lengths, the energy used i

example for

rom turning
with warm-

more cost-

.5.3.2.3 and
rom making
covery time,

more cost-

| in 4.5.3.2.1
period from
making the

n this mode

may

esignificant.

4.4

Measuring conditions

The power meters shall fulfil the following requirements:

— type: power line analyser with data logging capacity;

— measurement parameters: Voltage, current;

— accuracy: +3 %[10].

The measurement device type, model and age shall be documented. Valid test or calibration certificates
shall be reported. The power meter shall measure voltage and current to compute the active power (P).
The active power shall not be calculated by tabulated power factors or power consumption values.
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The internal sampling rate of the measuring device for the current and voltage values shall be 5 kHz or
higher. The recording frequency shall be one second or less and the power consumption over time shall
be reported.

NOTE A threshold of 5 kHz is commonly used in the industry since the bandwidth captures deviation from
non-sinusoidal waveforms. 5 kHz is a common international practice for this purpose. The above requirements to
measure voltage and current are to ensure that hand-held power clamp meters are not used.

4.5 Test procedures

4.5.1 Ge

eral

The followi
print- ready
implement g

The UUT sh
no informaf
power meas

For power measurement, the test duration time as well as the power sampling time is specifie

relevant mo|

Power meas
waiting and

The test file
file used for

For large-fo
of image ar
production
partof the t
attributable

4.5.2 Pow

ng procedures are based on typical modes of digital printing devices such as, off, 4
production print (BQ) and production print (BP). Some digital printing devices’ma
1l designated modes. In such cases, only the existing modes shall be tested.

ion is available, the UUT shall acclimatize for 1 h or more before thel/¢commencems
urement testing. The duration of the acclimatization (h) shall be reported.

des.

urement of any production print modes shall be repeated at least twice. For other
transitional modes, one power measurement test is sufficient.

shall be suitable for printing on the output papersize without scaling or cropping. Thg
the test run shall be reported.

'mat printing devices, A4, Letter or A3 test-images shall be imposed for output. The
Pa to large-format output area, namely(the imposition rate, shall be reported along
measures (power consumption, productivity, energy efficiencies). The imposition rat
bsting condition, as determined by the layout of test images and not the inherent parar
to the UUT.

rer measurement for praodiction print mode

4521 Jo

Job length shall correspondtoe-at least 5 min of continuous printing. The actual measurement time
shall be replorted. If image‘quality adjustment procedures take place during the measurement
they shall b¢ part of the/évaluation and reported.

For large-foymat devices, the output area corresponding to atleast 5 min of continuous printing inc
plural A4/L¢ttérimages according to the imposition rate.

definition for production print

leep,
y not

hll acclimatize to room temperature according to the manufacturer’s recommendatiopns. If

nt of

d for

print

b test

ratio
with
b is a
heter

min)
ycle,

udes

Print settings shall be selected according to BQ and BP combinations.

For digital printing devices whose BQ or BP distinction is ambiguous, a single representative machine
combination may be used. As a single representative machine combination, default setting (i.e. as
shipped) is recommended. If a setting other than default is used, the difference should be reported.

AL machine combinations are allowed (for example for print service providers interested in specific
process variations, such as drying). AL machine combinations are handled (measured, evaluated and
reported) in the same manner as described for BQ and BP.

4.5.2.2 Power measurement for production print mode

1) Conduct a minimum job dummy print run so that the UUT is in print-ready mode.
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2)

3)

4)

5)

6)

7)
8)
9)

10)

11)

IS0 21632:2018(E)

Wait 10 min before sending a print job to the UUT in print-ready mode and start recording time
(h) and energy (Wh). Stop recording once the final trailing edge of the total output has exited the
printing machine. This is the last page print time <LPPT>. If the UUT transits to sleep mode before
10 min, change the transition time to over 10 min. If it is not adjustable, wait the maximum time
instead of 10 min, which shall be reported.

Calculate the average power P (W) using energy E (Wh) and corresponding time At (h) between the
first page print time <FPPT> and the last page print time <LPPT>.

Calculate the continuous print productivity S (ppm) using number of output pages N corresponding

to At of 3).

[alculate the Epom (A4 1 000 pages/kWh) from the energy E (Wh) and number of ou
¢orresponding to At of 3).

If the UUT is still in print-ready mode, then repeat 2) to 5). If the UUT might'not be in
mode, then repeat 1) to 5).

[ompare the two results of Eyom.
If the two Enom values satisfy 5 % consistency, then proceed to 12)..See NOTE 1.

If they fail to satisfy 5 % consistency and the UUT is still in grint-ready mode, then re
one more time. If the UUT might not be in print-ready modg, then repeat 1) to 5).

If the results of the second and the third tests satisfy.5 % consistency, adopt the sec
third test results for the calculation of 12). The first test results shall not be used in t
q
q

b %-inconsistent data. See NOTE 2.

UT might not be in print-ready mode;-then repeat 1) to 5). Repeat this procedure at th
f five times until the last two testixresults satisfy 5 % consistency, which shall be adg
¢alculation of 12). If 5 % consistency is not satisfied even at the fifth run, all 5 %-incor
ghall be reported and used fotnthe comprehensive energy consumption calculation.

i;‘rint-ready mode, repeat 2) to 5) one more time to get the third and the fourth testr

12) pveraging two results, R(W), S (ppm) and Eyom (A4 1 000 pages/kWh) shall be deterr:libned.

13) For 5 %-inconsistent;data in 11), production print power P (W), S (ppm) and unst

14)

energy efficiency{Eunstable) shall be determined. This data, together with Epom values,
flo estimate comprehensive energy consumption.

Repeat 1)£0(13) corresponding to BQ combination and BP combination. If both combin
fwo test'suites 1) to 13) are required for each combination.

15) If enly'a single combination (BQ/BP, e.g. default) exists, one test run 1) to 13) is require

put pages N

print-ready

beat 2) to 5)

ond and the
he following

alculations of Epem but shall be used for comprehensive energy consumption caflculation as

If the results of the second and the third tests fail to satisfy 5 % consistency and the UUT is still in

bsults. If the
€ maximum
pted for the
sistent data

le nominal

will be used

ations exist,

d.

The test flow from 1) to 15) is shown in Figure 1.

NOTE 1

0,95<2A/(A+B)=<1,05, where result value means reporting value (e.g. XX pages/kWh for Eyom).

NOTE 2

5 % consistency is satisfied when the first result value A and the second result value B meet

5 %-inconsistent data refers to such a condition, where the heating or drying unit has reached the

prescribed temperature, but its surroundings are still cold, thus thermal equilibrium has not yet been attained.
This condition will disappear after printing for long enough.

© ISO 2018 - All rights reserved
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12

1) Conduct minimum
dummy print to let the
UUT enter print-ready

mode.

I

2) Wait 10 minutes ,
thensend 1% print job
and start recording

—

~—

2) Measure time (h) and
erfergy (Wh) consumed
bdtween FPPT & LPPT

L

3

-

Calculate the average
power (P)

4) Calculate the
continuous print
productivity (S)

oL

5) Calculate the
nominal energy
efficiency (E_ 1)

L

1) Conduct minimum

dummy print to let the

UUT enter print-ready
mode.

2) Wait 10 minutes ,
thensend 1% print job
and start recording

2) Measure time (h) and
energy (Wh) consumed
between FPPT & LPPT

_

3) Calculate the average
power (P)

4) Calculate the
continuous print
productivity(S)

o

5)"Calculate the
nominal energy
efficiency (E_ 2)

8) Are (last) two

NO

1) Conduct minimum
dummy print to let the
UUT enter print-ready

mode.

N

2) Wait 10 minutes ,
thensend 1% print job

and start recording

L

2) Measure time (h) dnd
energy (Wh) consumed
between FPPT&LPPT

&

3) €alculate the average
power (P)

4) Calculate the
continuous print
productivity (S)

I

5) Calculate the
nominal energy
efficiency (E_ 3)

nom

nominal energy
efficiency values 5%

consistent?

YES

Repeat max. 5 times
until 8) turns YES.

12) Average two results
for nominal energy
efficiency E___etc.

Figure 1 — Production printing power measurement
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of comprehensive energy consumption of the digital printing device

4.5.3.1 Power measurement for print waiting modes

4.5.3.1.1 Power measurement of off mode

iy
2)
NOT

as a
cons

is co

Start power measurement in off mode and record E (Wh) and ¢ (h) for 5 min.

From the recorded E and t data, calculate off power P (W) by dividing E by t.

Procedures to determine power consumption of other relevant modes for the calculation

i Information concerning small format devices: If plural power switches exist, off mo
state where all power switches are turned off. In hard-off cases (two-pole disconnectiof]
\ntmption of off mode is zero (0 W). However, for one-pole disconnection or soft-off switch,

sumed in off mode, also known as plug-in off mode, where 0 W can be attained-only whe

disconnected from the mains.

4.5.3.1.2 Power measurement of print-ready mode

iy

2)

Londuct minimum-job dummy print and let the UUT enter print-ready mode. Then re
gnd ¢t (h) for 5 min.

From the recorded E and t data, calculate print-ready powér P (W) by dividing E by t.

If 5 min cannot be ensured because of too short a default delay time to sleep, record energy
maximum possible period.

4.5.3.1.3 Power measurement of sleep mode

1y

2)
If pl

[onduct minimum-job dummy print and letthe UUT enter through print-ready mode
gleep mode. Then record E (Wh) and ¢ (h}for 5 min.

From the recorded E and t data, calculate sleep power P (W) by dividing E by t.

ural sleep modes exist with different power consumption, power measurement is cd

each|sleep mode to designate each power.

If 5 hin cannot be ensured-because of too short a default delay time to off mode, energy is
the maximum possible time.

4.5.3.1.4 Power,measurement of maintenance mode

1y

2)
3)
4)
5)
6)

7)
8)

[heck the service manual to see if the printing device needs day-to-day maintenance c
tthe opérator before starting production print.

If ©'g Such maintenance is required, the following procedures shall be skipped.

He is defined
), the power
some power
n the plug is

cord E (Wh)

time for the

Itimately to

nducted for

recorded for

bnducted by

If maintenance is required, confirm the contents of maintenance.
Maintenance shall be started in print-ready mode.
When maintenance activity commences, start recording t (h) and E (Wh).

After conducting test prints, maintenance will be finished. The ¢t (h) and E (Wh) data
and 6) shall be recorded.

The average power consumption P (W) shall be calculated by dividing E by t.

Maintenance power consumption P as well as maintenance time duration ¢ shall be rep

© ISO 2018 - All rights reserved
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4.5.3.2 Power measurement of transitional modes

4.5.3.2.1 Power measurement for transition from print-ready to FPPT

1) Conduct minimum-job dummy print and wait until a stable print-ready mode is reached (e.g. for
small format EP it is typically reached at the latest at 50 seconds after the printed output has
reached the goal), then send the test file corresponding to the minimum job to the UUT, starting E
(Wh) and t (h) measurement at the same time. See NOTE 1, NOTE 2 and NOTE 3.

2) Measure t (h) and E (Wh) at the time point, where the printed output has reached the goal.
This is the FPPT from print-ready tready and the first-print print energy from print-ready Eready
respectjvely.

3) Iftherejis 5 %-inconsistent data [see 4.5.2.2 10)], corresponding tready and Eready shall be.bepgrted.
If there|are several 5 %-inconsistent runs, all such data shall be counted for the comprehensive
energy consumption calculation as long as it affects the production printing mode under estimgtion.

NOTE1 Fqr small-format devices, a minimum job corresponds to one page. For large-format devides, it

corresponds fo one sheet for cut-sheet or to unit of pages for roll paper. See Figure 2 to Figure 4.

NOTE 2  Refer to ISO/IEC 17629:2014, Annex F for the procedures to find stable print-ready condition.

NOTE 3  Far cut sheet, the goal corresponds to the time point where the trailing edge of the sheet has gxited

from the prip
has reached t

ting device. For roll paper, it corresponds to the time point whereé the trailing edge of unit of
he take-up roll. See Figure 2 to Figure 4.

bages

4.5.3.2.2 Power measurement for transition from off to_print-ready

1) The UUT shall acclimatize for 1 h or more. The duration of acclimatization (h) shall be reported.

2) Turn or] the power and immediately send the test file corresponding to minimum job to the [UUT,
starting £ and ¢t measurement at the same time:

3) Measurg t (h) and E (Wh) at the time pointywhere the printed output has reached the goal. Subtract
4.5.3.2.]1 2) tready (h) from this time; giving the warm-up time. Likewise, subtract 4.5.3.21 2)
Eready (Wh) from this energy, giving.the energy from off to print-ready: Ewarm-up-

4) Iftherefis 5 %-inconsistent data [see 4.5.2.2 10)], corresponding tready and Eready shall be repgrted.
In this dase 5 %-inconsistent tyeady and Eready shall be subtracted likewise as described in 3).

4.5.3.2.3 Power measurement for transition from sleep to print-ready

1) Conduct minimum&+job dummy printing and wait until the UUT enters sleep mode after the dgfault
delay tilme, then\wait a further 60 min before sending the test file corresponding to minimum jpb to
the UUT, starting E and t measurement at the same time. Print order timing is the starting pojnt of
the E arld£ measurements.

2) Measure time t (h) and E (Wh) at the time point, where the printed output has reached the goal.

3)

Subtract 4.5.3.2.1 2) tready (h) from this time, giving the recovery time. Likewise, subtract 4.5.3.2.1
2) Eready (Wh) from this energy, giving the energy from sleep to print-ready: Erecovery-

If there is 5 %-inconsistent data [see 4.5.2.2 10)], corresponding tready and Eready shall be reported.
In this case 5 %-inconsistent tready and Eready shall be subtracted likewise as described in 2).

[f multiple sleep modes exist with different power consumption, power measurement shall be conducted
for each different sleep mode to designate a corresponding power value.

4.5.3.2.4 Power measurement for transition from production print to print-ready

1y

14

When the trailing edge of the last page(s) of production print mode has reached the target point,
start measurement of the transition from production print to print-ready.
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2) Measure t (h) and E (Wh) at the time point when the UUT reaches stable print-ready mode, which
is attained when mechanical movement of, for example, transportation rollers or cooling fans has
stopped.

NOTE Stable print-ready mode is characterized by the fact that FPPT shows the same value, when measured
from that mode.

4.5.3.2.5 Illustrations of transitional mode measurement

The above procedures 4.5.3.2.1, 4.5.3.2.2 and 4.5.3.2.3 are illustrated in Figure 2 to Figure 4 for
different types of devices.

A. Start from print-ready mode

a
( E
<€ >

b

—3

B. Start from off mode to production print mode without interruption

a e

/
~— [

C

>
X

C. Start from sleep mode to production print mode without interruption

S |

f

>
X
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Key

X time, t

1to 5 number of each output page on respective cut sheet

a Print start.

b FPPT 1, i.e. FPPT from print-ready mode.

c FPPT 2, i.e. FPPT from off mode.

d Warm-up time, i.e. difference between FPPT 1 and FPPT 2.

e Print-ready mode reached.
f FPPT 3, i.e. FPPT from sleep mode.
g Recovgry time, i.e. difference between FPPT 1 and FPPT 3.

Figure 2 — FPPT vs. various starting modes for small format cut sheet deyice
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A. Start from print-ready mode

1’ 2’ 51 61
3,4, 7,8,
>

a

e

0]

<V

B. Start from off mode to production print mode without interruptipn

1; 21 51 61
e 3,4, 7,8,

<v

C. Start from sleep modg'to production print mode without interruption

a C

e

1,2, 5,6,
g 3) 4: 71 8'
>

<€
f

>
X

Key

X time, t

1to 16 number of imposed pages on output sheets

a FPPT 1, i.e. FPPT from print-ready mode.

c Print-ready mode reached.

d FPPT 2, i.e. FPPT from off mode.

e Warm-up time, i.e. difference between FPPT 1 and FPPT 2.

f FPPT 3, i.e. FPPT from sleep mode.
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g Recovery time, i.e. difference between FPPT 1 and FPPT 3.
Figure 3 — FPPT vs. various starting modes for large format cut sheet device

NOTE Four A4 pages per large format page are assumed for explanation purposes. In this case,
FPPT represents the first A4-four-page print time.
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A. Start from print-ready mode
/ a
1,2, 5, 6,
3,4, 7,8,
<€ >
b
>
X
B. Start from off mode to production print mode without)interruptior]
/ a / e
1,2 5,6,
g 304, 7,8,
<€ >
c
>
X
C. Start from sleep modeé.to production print mode without interruption
/ a / e
. 3,4, 7,8,
<€ >
f
>
X

time, t

number of output imposed pages on roll paper

Print order.

FPPT 1, i.e. FPPT from print-ready mode.

FPPT 2, i.e. FPPT from off mode.

Warm-up time, i.e. difference between FPPT 1 and FPPT 2.
Print-ready mode reached.

FPPT 3, i.e. FPPT from sleep mode.

© IS0 2018 - All rights reserved
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g Recovery time, i.e. difference between FPPT 1 and FPPT 3.

Figure 4 — FPPT vs. various starting modes for large format roll paper device

NOTE Four A4 pages per large format page are assumed for explanation purposes. The grey belt represents

continuously

fed roll paper. In this case, FPPT represents the first A4-page print time, defined by the time point,

when the large format page trailing edge reaches the paper take-up roll.

4.5.4 Combined test flow

The power
independen
test flow for

measurement tests described In the preceding 4.5.Z and 4.5.3 can be condicted
[ly. However, tests may also be conducted in a continuing series. An example of the cembpined
one machine combination is shown in Figure 5.

a

b
Y / /
X

1 2 3 4 5 6 7 8 9 10 11 12
Key
X time,t print-ready
Y power, P production print 2 (transition)
1 off 9  production print 2
2 start-up 10 production print 2(transition)
3 maintenfince 11 print-ready
4  productipfi-print 1 (transition) 12 sleep
5 production print 1 a  Print-ready mode reached.
6  production print 1 (transition) b Test print.

Figure 5 — Example of combined test flow for one machine combination
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Explanation for each mode a to 1 is given in the following Table 1.

Table 1 — Explanation of each mode

IS0 21632:2018(E)

Mode Power
Key measurement Start time End time N.B.
name .
duration
1 Off 5 min Arbitrary time | 5 min after start |UUT is kept in off mode as
point time long as manufacturer’s rec-
OTendations. See 4.5.1.
D Start-up FPPT from Off Main power Trailing edge
(transition) switch on + Print | of first page(s)
order (1 page) reaches exit
point.
3 Maintenance | Duration T min End of 2 T min after start [This mode is skipped
as specified in time for UUT, for which spe-
user's manual cific maintenange is not
required.
' Production | FPPT from print- | Print order initi- | Trailingedge |Printorder inclfides number
print 1 ready ated of first page(s) |of pages, which forresponds
(transition) peaches exit  [to atleast 5-min continu-
point. ous printing exdluding 1st
page(s).
5 Production Atleast 5 min | Trailing edgeof Trailing edge |In some case, prjoduction
print 1 after 1st page(s) first image(s) of last page(s) |print 1 represer]ts cold-start
reaches‘exit reaches exit |data, which is n¢t used for
point. point. Enom calculation but used
for comprehensjve energy
consumption calculation.
In such a case, production
print 3 is condugted. See
4.5.2.29).
b Production Measurement Trailing edge Additional me- | After the last page has
print 1 neededfor UUT, | oflast page(s) chanical move- |exited from UUT, it may
(transition) whose power reaches exit ment stops, e.g. |need some time|to level
gradually levels point. transportation |off to stable pript-ready
off to print-ready rollers, cooling |mode, e.g. cooling fan may
fans, etc. continue rotatign after exit
of the last page.
7 Printfready 5 min Arbitrary time | 5 min after start | In general, digitpl presses
point after reach- time need considerable time for
ing stable print- the fuser (heatef) to cool
ready mode down to ambient tem-
perature. As tesf proce-
dure requires, Production
print 2 starts from 10-min
print-ready duration after
production print 1. There-
fore, production print 2 is
considered to start under
warmed-up condition.
8 Production Same as 4 Same as 4 Same as 4 This is considered to be a
print 2 repeat of 4. If production
(transition) print 1 is cold-start case,

production prin
significantly dif
See 4.5.2.29).

t 2 may give
ferent data.
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Table 1 (continued)

Mode Power
Key measurement Start time End time N.B.
name -
duration
9 Production Same as 5 Same as 5 Same as 5 This is considered to be a
print 2 repeat of 5. If production
print 1 is a cold-start case,
production print 2 may give
significantly different data.
See 4.5.2.2 9).
10 Fl Udu\,tiuu Souuc dS> U SdlllC dS> U Souuc ad 6
print 2
(transition)
11 Print-ready | No measurement| End of produc- Start of sleep
required tion mode after de-
print 2 fault delay time
12 Sleep 5 min Arbitrary time | 5 min after start | This mode is skipped for
point after the time UUT\without sleep modg.
UUT enters sleep For UUT with sleep mode, it
mode .
will enter sleep mode affter
residing in print-ready mnode
for a specified delay tim.
4.6 Calculation and documentation of measurement results
4.6.1 General
Based on th¢ recorded power consumption as defined'in 4.5, the relevant operational modes as defined
in 4.3 shall be identified. Finding the exact start ahd’end times for each operational mode can be |[done

according t¢ Table 1. Average power consumption can be calculated by dividing the integral ppwer

value of eac

modes used
used (off, pr
if a specific
Annex B.

Using the o
products, af

For the rep
then be scal

h mode by the relevant time as desgribed in Table 1.

Based on th|;en
identified tij

pated \print job the calculated power consumption data shall be averaged. The data
bdto the relevant reference unit. The functional unit is m2 for large format printing systems

actual printed area (number of pages or area in m2) and the consumed energy over the
e period, the nominal énergy efficiency (Epom: gross value, partial) for the produftion
shall be calculated and\the effective energy efficiency (Eeff: net value, total) for the njodes
bduction print, sleepfprint-ready, transition, maintenance) shall be conditionally calculated,
job structure is given, namely the time duration for all relevant modes; see an example in

itput of thisesdocument and specifying job structure, the carbon footprint of print npedia
definedfinISO 16759, can be calculated; see an example in Annex C.

shall

including the Tmposition rate and the number of A4 or letter pages is the functional unit for small format
production presses.

The reporting for each digital printing press shall contain the Enom and, if applicable, the Eqfr (defined in
m2/kWh for large format systems or numbers of A4 pages or Letter/kWh for small format presses) for
BQ and BP machine combinations. Depending on the productivity S, either 1 or 1 000 A4 or Letter pages
should be used for reporting.

The measurement results, which this document specifies to report, shall be documented together with
the machine combination, the measurement conditions and the selected process parameters. In the
test report it shall be clearly described that the measurement has been conducted according to this
document. Examples of test report formats and measurement data format are shown in Annex A.
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AL machine combinations (machine combinations other than BQ or BP) may be tested and reported
additionally. In this case the same reporting model shall be used.

Although the functional unit for printed matter produced on large format printing systems is m2 with
reference to the imposition rate, it is recommended that an A4 or Letter equivalent number should also
be shown. (Output Area x imposition rate) / (A4 or Letter) area = an approximate equivalent of A4 or
Letter pages.

EXAMPLE For an output area of 15 m2 with an imposition rate 80 %, the equivalent number of A4 pages
would be 192 (15 m2 x 0,80 =12 m2 / 0,062 37 [A4 area] = 192,4). The equivalent number of Letter pages would
be 199 (15 m2 x 0,80 =12 m2 / 0,060 32 [Letter area] = 198,94).

4.6.2 Formulae for the average power P, the average productivity S and the nominalenergy
efficiency Ej o during continuous production printing

A tesft run schematic is shown in Figure 6, which shows a sequence of time pointsforthe relgvant events.

i /

\ J

v

Key
time, t

FPPT
ILPPT
onfirm the timeAfrém FPPT to LPPT is 0,084 h, i.e. 5 min, or more.

X
1 printstart
2
3

jsb)

Figure 6 — Test run schematics

Formula(1) expresses in W the average power P during steady production mode, i.e. within the time
framle between FPPT and LPPT

P=— (D

E isthe energy consumption value expressed with the unit Wh;

t isthe time expressed with the unit h.
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Formula (2) expresses the average productivity S during steady production mode, i.e. the period
between FPPT and LPPT, and is the actual speed in pages per minute (ppm).

(2)

N
" 60xt
where
t isthe time expressed with unit;
N is the actual number of printed pages.
NOTE TlLe average productivity S is generally equal to the nominal speed value. However, If imageiq

adjustment if

The nomina

E

nom
When the ay
are known,

_60x
E

P

noj

4.6.3 Rou

Measured v
the reporte
value shall 1f
down, and p

EXAMPLE
up to 2,2 kW.

4.7 Calcu

conducted during continuous production print, SP becomes lower than the nominal speed va
| energy efficiency Enom is given by the Formula (3).
W

E

rerage productivity S (ppm) and the nominal energy efficiency Eqom (1 000 A4 pages/||
the corresponding average power P (W) is readily grasped by the Formula (4).

S

N

nding rule of data to be reported

hilues may be documented with figures havidgas many digits as the tester prefers. How
l/declared data shall be rounded to two significant figures. When rounded, the ulti
ot be higher than the value before rounding, e.g. energy efficiency figures shall be rou
ower consumption figures shall be rounded up.

Enom 2 163,8 pages/kW shall be rounded down to 2 100 pages/kW. P 2,163 2 kW shall be roy

lation of comprehensive daily energy consumption based on a typical job

structure using power meastirement values

4.7.1 Pow

As specified
of the digit{
Table 5.

'er measurenient values

1l printing device are acquired in a list, generally shown in Table 2, Table 3, Table 4

b

ality

(3)

kWh)

(4)

ever,
mate
nded

nded

in 4.6 Caletilation and documentation of measurement results, power values for each mode

and

Table 2 — Average power consumption of waiting modes

Waiting mode off Print-ready Sleep
P (W) Py P P3
Table 3 — Average power consumption of transitional modes
Transitional mode From off to print-read From print-ready From sleep
p y to FPPT to print-ready
P (W) Py Ps P

If no sleep mode is available for the printing device, “NA” should be put in the corresponding boxes.
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Table 4 — Average power consumption for production print modes of measured machine

combination
Machine combina-
tion BQ BP BQ/BP AL
P (W) P7/Py Pg/Pg Py/Py’ P10/P10’

BQ and BP are mostly for large format printing devices, whereas BQ/BP is mostly for small format
printing devices. AL-is for other combinations than BQ, BP or BQ/BP, e.g. duplex production printing of

small format devices.

P, daotlbar ciail o o ot oo o wafon b0 O 0/ oo oo oicdtand o4 o odaoriha fioct o o€l o o
7' aptroter-Stratr-hotattoh S Ferer oo /oHhcoisisteftaata T8 10T thCTIT ST U0 0T tIrC—trex,

surge power occurs.

Table 5 — Average power consumption of other mode

, where e.g.

Other mode

Maintenance

P (W)

Pty

4.7.2

Typical job structure

A typical job structure should be given for calculating the comprghensive daily energy consumption of

the grinting device. It should define such parameters of the acfual printing as follows:

— from which mode the print job starts: off, sleep, print-ready or mixture of these, and

— how many jobs are conducted in a day.

Based on the parameter definition, the allotmentiis decided for the time duration of relevant modes, as
shown in Table 6, Table 7, Table 8 and Table 9.

Table 6 — Dailytime duration for waiting modes

Transitional mode

to print-ready

to FPPT

Waiting mode off Print-ready Sle¢p
t (h) t1 t2 t3
Table 7 — Daily time duration for transitional modes
From off From print-ready From sleep

to printiready

t (h)

{4

s

to

If Slefep modesis not available for the printing device, t3 and ts should be zero.

Table’8 — Daily time duration for production print modes of measured machine combination

Machine
combination BQ BP BQ/BP AL
¢ () & s o -

If Simplex BQ/BP is the only mode for typical job structure, t7, tg and t19 should be zero.

Table 9 — Daily time duration for other mode

Other mode

Maintenance

t(h)

t11

The sum of all ti values shall be 24 hours or day.

© ISO 2018 - All rights reserved

25


https://standardsiso.com/api/?name=453eacbd99f284ac4e28a7b1274f9763

IS0 21632:2018(E)

4.7.3 Calculation of daily energy consumption

The comprehensive daily energy consumption Z (Wh/day) is generally given by the Formula (5):
11
7= Pixti (5)
1
where

Pi isthe power expressed in W, shown in Table 2 to Table 5;

ti s the time expressed in h, shown in Table 6 to Table 9.

Refer to more detailed example shown in Annex B.

4.7.4 Calgulation of effective energy efficiency

The effectiye energy efficiency Eefr (1 000 x A4/kWh) over the defined time~frame (e.g. 1 dqy) is
calculated by the Formula (6):

Eer =NV, (6)

where

N s tIe A4-equivalent number of printed paged per day,expressed with 1 000 A4 pages;

Z isthe comprehensive energy consumption per day,expressed with kWh.
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Annex A
(informative)

Measurement data sheet

Table A.1 shows an example of test report format, where specified items to be reported are covered.
Table A.2 shows an example of measurement data format, which can be used to overview relevant data
in deftail.

Table A.1 — Example of test report format

Testreport: Energy consumption of digital printing device in accordance-with I1SO 21632

Main printing unit information

Manufgcturer Rated speed
. Format (maximum media
Printerl model name . ;
size/weight)
Print npethod (EP/I]) Year of manufaeture
Colour Maintenancerecords

Power pource:

phase ([1/3), Hz, voltage Print cOQwts

Connection point (check units to measure with separate power meter)

External cooling

Mair] printing o s .
. : . . . . unit (directly Digital front end
unit (main switch | Paper feeder unit | Paper deliveryunit attributed to the (RIP)

cdbinet)

Vl]ewing cabinet

printing system)

X

Production print mode conditions

Resolu- | Fraduc | -, Substrate Roll
Combiha- | Simplex/ if:nu- tivity 01(1)r- (S}Z‘}fl// passes | DTYing/ | i type Prjint paper
tior] duplex Ldpi] fppm] or ant; weight curing i file imposi-
P [m2/h] sort) tion rate
BQ
BP
BQ/BP
AL

© ISO 2018 - All rights reserved 27


https://standardsiso.com/api/?name=453eacbd99f284ac4e28a7b1274f9763

ISO 21632:2018(E)

Table A.1 (continued)
Other modes (check modes to measure)
Waiting mode ) Transition mode
Mainte- Producti
. . roduction
. hance Off to print- Sleep to Print- ready o
Off Print- ready Sleep mode ready print- ready to FPPT to print
ready
Measurement device
Power meter f Type Model Test/ callbr‘at‘l on certificate
vdalida (,ld[EJ
Main printing finit r\'\\o
Paper feeder upit = >
Paper deliveryfunit _ 2
External cooling unit n?\\o
Digital front er] (-\‘ v
T : A
Viewing cabing (o
Ambient conditions A\
Temperature °C to °C | Relative humidity /.f(% to %
Measurement results QV
Production mode Waiting mode M rf\ \\\ Transition mode
ai
Print- 1& Offto | Sleepto| Print lifggltlg
BQ BP BQ/BP | Off read Sleep \ nce print- print- | ready to rint-
y ~J*mode ready ready FPPT P
R ready
M o
casure- min min min min min Cmin min S S S S
ment time .t S
Ave. Power w w w w )Q\C) w w w w w w
1st meas- . O
urement ‘
w w w @‘ w
(inconsist- O
ent data) ] C)
)
o
28
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Table A.1 (continued)

wherein external At actual outside tem- _ _
cooling unit power peratoure Estimated value at 10 °C Estimated value at 20 °C
(XX°Q)
Average W
g&;ﬁ%i&g;%ﬁgf&;igs?hfé);g:;t;rgl%}?gstscan't be Estimated power consumption Method used for estimation
e.g. centralized pressure unit
BQ BP BQ/BP AL
r
(gpm or m2/hr)
Enom
(A4/kWh or m2/kWh)
Eeff
(A4/kWh or m2/kWh)

the imposition rate is 80 %, the ultimate average x [m2/kWh] is converted te-0,8 x [m2/kWh].

** This|item is accompanied by the corresponding job structure to be shen in a separate sheet.

* Rounded to two significant figures. In the case of roll paper, m2 value is multiplied by the impositign rate, e.g. if

Printed image

Najme of test form | | Tonalcoverage |

%

A representative printed image (A4, Letter or A3) is attached to this test report as a PDF docfiment.

Measurement conducted at

Place | |Time | | Date
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