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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 proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This International Standard has been prepared in response to the rapidly increasing need to ensure and
to support the efficient and effective use of energy. This International Standard provides

a) amethod to estimate energy consumption of escalators and moving walks on a daily and an annual
basis for escalators and moving walks,

b) amethod for energy classification of new, existing, or modernized escalators and moving walks,

gridaelinacfor radicing anargyy oo oot o th ot o o o d o oo thanlding o d o t 1
C sulu\illllbd ITUInI1 Uuu\—lll& CIICT 6] LUIIQMIAIHLIUAA tIradarcdadIrT v uocvu Ty \Ju}ll.l\.ll v Uullullls arruv \411\/ ronmen a

and energy classification systems.
Thip International Standard is intended to be a reference for the following parties:
— |building developers/owners to evaluate the energy consumption of escalatorsyand movipg walks;

— |building owners and service companies when modernising installations including reduction of
energy consumption;

— |the installers and maintenance providers of escalators and moving-walks;
— |consultants and architects involved in specification of escalators and moving walks;
— |inspecting authorities and other third parties providing€nergy classification services.

The total energy consumption over the entire life cycle-of escalators and moving walks |consists of
the|energy to manufacture, install, operate, and dispose of the lifts. However, for the purpose of this
Intgrnational Standard, only operating energy (running and standby) performance is considgred.

In the preparation of this International Standard; Technical Committee ISO/TC 178/ WG 10 hs initiated
ext¢nsive research, which included the measuring and modelling of over 300 typical es¢alator and
moying walk installations. The results ofithis research have been used to provide the numerical values
shon in Table 3 and Table A.3.

Thif International Standard is_suitable for national/regional jurisdictional energy pgrformance
purposes.

© ISO 2015 - All rights reserved v
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Energy performance of lifts, escalators and moving
walks —

Part 3:
Energy calculation and classification of escalators and

m

Thi

a)
b)

Thi
of e

pving walks

Scope
5 part of ISO 25745 specifies
generic tools for estimating energy consumption of escalators and meving walks, and

aconsistentmethod for energy performance classification of existing, modernized, or new
and moving walks.

ccalators and moving walks. It does not cover energy consumption and classification of th

equiipment, such as the following:

a)

Thi
hor

NOT

lighting with the exception of comb plate lighting;step gap lighting, and traffic light;

of the equipment and are therefore not defined'as ancillary equipment.
cooling and heating and machine room‘ventilation;

alarm devices and emergency battéry supplies equipment, etc.;
environmental conditions;

consumption through the power sockets.

NOTE 2  There caivbe other electrical loads not associated with the escalator or moving walk
not be included.

5 part of 1SO/25745 considers all escalators and inclined moving walks up to a rise
zontal moeving walks with a length up to 60 m.

E This represents about 85 % of worldwide installed units.

2

Normative references

escalators

5 part of ISO 25745 considers the energy performance durihgthe operational portion of the life cycle

e ancillary

NOTE1 Comb plate lighting, step gap lighting,-and traffic light are considered essential for the operation

which shall

f 8 m and

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

ISO 25745-1, Energy performance of lifts, escalators and moving walks — Part 1: Energy measurement and
verification

3

Terms, definitions and symbols

For the purposes of this document, the following terms, definitions and symbols (see Table 1) apply.

© ISO 2015 - All rights reserved
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3.1 Terms and definitions

3.11

ancillary energy

energy use

3.1.2

d by the ancillary equipment

ancillary equipment

equipment

3.1.3

such as lighting, fans, heating, alarm devices, emergency battery supplies, etc.

auto start
condition ¥
passenger

3.1.4
energy
power con

3.1.5
load condi
condition y

3.1.6

no load copndition

condition

3.1.7
nominal s

condition
vhen escalator/moving walk is stationary and powered up and ready to start initiatec
Hetection

bumed over time
tion

Vhen escalator/moving walk is running with one or more passengers

Vhen escalator/moving walk is running at nominal speed without passengers

speed in

3.1.8
power-off]
power sup

3.19
running-i

Inperiod
required time to get mechanical components to best performance

3.1.10
slow spee
condition

peed of escalator/moving walk
e direction of the moving steps, pallets, orthe belt, when operating the equipment ujy

condition
bly to the unit is turned off by.the main switch, e.g. during the night

l condition
vhen escalator/moving walk is running at reduced speed without passengers

condition

[ by

der

t
no load co}dition (i.e. without persons), stated by the manufacturer as that for which the escalatoyr or
moving walk has been designed

authorized personnel

3.2 Sym

bols (in alphabetical order)

Table 1 — Symbols and abbreviations

Symbol Term Definition Unit Assumptions
A Length depending part of handrail N/m
drag force normalized to horizontal
B The constant part of handrail drag N
force normalized to horizontal

© ISO 2015 - All rights reserved
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to operate in standby condition

Table 1 (continued)
Symbol Term Definition Unit Assumptions
C Constant part of step band reversal kN
drag force
CF Correction |Correction factor for efficiency n - Number of users/N
factor applied to units in downward direc- day <10 000 or
tion non-regenerative drive
technology: CF=0
N/day > 10 000:
CF=0,5
D Pitch length of step or pallet m Default valye = 0,405
Eancillary Energy Total energy consumption of ancil- kWh
lary system
Eauto start Energy Energy consumption in auto start kWh
condition
Eload Energy |Energy consumption due to the kWh Negative for down
transport of passengers running;
Positive for fup running
Emain Energy |Total energy consumption of unit kWh
w/o ancillary energy
Eno load Energy Energy consumption underno load kWh
condition
Eslow speed Energy |Energy consumption in slow speed kWh
condition
Estandby Energy |Energy consuniption in standby kWh
condition
Etotal Energy |Total edergy consumption of unit kWh
inckAncillary energy
H Rise Vertical distance between the upper m
and lower finished floor levels
L Length/ |Distance between the comb intersec- m
tion lines
m Weight of |Average weight of passenger kg 75 kg/persqn
passenger
Mchain Mass Mass of chain band per meter kg/m
msp/pB Mass Mass of a step/pallet kg
N Number of |Number of transported persons in -
passengers |observation period
Prol10ad control Power Total reference power consumption kW
to operate no load condition
Pno_load_handrail Power Total reference power consump- kW
tion of a handrail system in no load
condition
Pno_1oad_ref Power Total reference power consumption kw
in no load condition
Pno_load_spec Power Total calculated or measured power kw
consumption of the specified unit in
no load condition
Pstandby Power Total reference power consumption kW

© ISO 2015 - All rights reserved
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Table 1 (continued)

Symbol Term Definition Unit Assumptions
Pno_load_step/pallet Power Total reference power consumption kW
of a step/pallet system in no load
condition
tancillary Time Time period of activated ancillary h
system
tauto start Time Time period of auto start condition
in observation period
thominal spedd Time Time period under nominal speed in h
observation period
tpower off Time Time period in power off condition in h
observation period
tslow speed Time Time period of slow speed condition h
in observation period
tstandby Time Time period of standby condition in h
observation period
trotal Time Time period of the energy consump- h
tion in observation period
a Angle of Maximum angle to the horizontal in degree
inclination |which the steps, the pallets, or the
belt move
n Efficiency |Efficiency due to load conditidns — Average value due tp
different load condif
tions
1o load Efficiency Efficiency under no load conditions —
u Friction Friction coefficientdue to load con- — Average value due tp
coefficient |ditions different load condif
tions
USB/PB Friction Friction'coefficient of step/pallet — Average value due tp
coefficient |band different load condif
tions
1% Speed Nominal speed of escalator or mov- m/s
ing walk
4 Estimation of energy consumption
The measyred or_ealculated power consumption is used for determining the energy consumptfion.
Energy corlsumption is power consumption multiplied with a defined time period.
Calculation_methods to estimate energy consumption of escalators and moving walks are given

in Annex A. Formulas are provided for a situation where a more complete or appropriate method is
not available. Energy consumption estimated by the formulae is based on average factors. Energy
calculations using these methods are only estimations and can differ from real energy consumption,
which is mainly affected by traffic topology, technology, and load factors.

NOTE There can be a deviation between a calculated value and a measured value in a specific installation.
This can be due to assumptions made. Where the difference is greater than 20 %, an investigation should be

carried out.

Two methods for estimation of energy consumption are provided:

— calculation method based on default values for planning purposes;

— calculation method based on power measurement.

4
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The scope and contents of reporting of the results are shown in Annex A.

All information according to Table A.3 and Table A.4 shall be reported. Additional information about
applied technologies is recommended.

5

5.1

b)

Thd
are
inst

5.2

The
as a

Energy performance classification

General

energy performance classification is obtained by executing the following steps:

Normalizing the calculated or measured power consumption of a single units

— calculation of the reference power consumption (5.2);

— calculation or measurement of the power consumption of the specified unit (5.3);
— calculation of the energy performance ratio (5.4).

Normalizing of operation mode power consumption of a single unit:

— calculation of the reference operation mode performance ratio (5.5).
Consideration of ancillary power performance:

— consideration according to 5.6 item c).

classification methodology applies to in-service escalators and moving walks whether
measured on an installation or provideéd by the manufacturer. It can also be used to re{
allation after modernisation.

Classification of the reference power consumption

result of this calculation Ppb load_refis the power consumption of a unit running in no loa
total of

power consumptiomof the handrail system,
power consumption of the step band system, and

power consumption of the control system (reference value according to Table 2).

= + +
P fe_load_ref P no_load_handrail P no_load_step/pallet P no_load_control

or moving

the values
classify an

H condition

)

The values for handrail and step band system are calculated using the following Formulae (2) and (3):

2xcos(a)x(Ax

+ B)xv
tan(a)

Pno_load_handrail - 1000%7 14 10ad

[kW]

NOTE1 In case of flat moving walk, H/tana = L (length of the moving walk).

9,81[" ]

— 12 x Xx——+C [xXV
1000 HSB/PBT Gan(a)

ZX(7’7’1513/1913
D

+2><m )x

chain

Pno_load_step/pallet - Mo load (kW]

© ISO 2015 - All rights reserved
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NOTE 2

In case of flat moving walk, H/tana = L (length of the moving walk).

To obtain the reference power consumption, the calculation shall be executed with the reference values
according to Table 2. For determined configurations, the application of the formulae above and the
reference values below results in values given in Table A.2.

Table 2 — Reference values

Escalator Escalator Inclined moving | Horizontal moving
v<0,65m/s V20,65 m/sa B ‘;‘La,,l,l\: e B _wnzzlx o Unit
all inclinations atrinmchmations oo oo
A 9 5 4 5 N/m
B 400 400 400 300 N
C 0,1 0,1 0,1 0,1 kN
D 0,405 0,405 0,405 0,405 np
Mno load 0,3 0,25 0,34 0,4 —
USB/PB 0,05 0,05 0,05 0,05 —
MsB/PB 14 14 14 14 Kg
Mchain 5,5 7 5,5 5,5 kg{m
Pno 1oad_codtrol 0,4 0,4 0,4 0,4 kW
a  Escalatdrs with speed 20,65 m/s and 0,75 m/s as normally used in public transport applications.

5.3 Calc

For the cal
5.2 can be
unit.

Any other

Alternativg

— aftert

— aftera
— atan g

Directioni

.

and/or me

strement

ement shall be takeh

bquivalent calculation method canybe applied.

bienttemperature between 10 °C and 30 °C.

ulation or measurement of the power consumption of the specified unit

east 30 mit.of continuous running (i.e. once the machine temperature is stabilized), anld

hdication, step gap lighting, and comb plate lighting (if any) shall be included in the calculat

culation of the power consumption of the specified unit, the calculation model according to
ised. In this case, reference values of Table 2 are replaced by specific values for the specified

ly, in case of existing units,\the power consumption can be determined by measurenfent
01S0 25745-1. The following additional conditions shall exist to those specified in ISO 2574{5-1:

according Jr
The meas

he completion of-@running-in period of 1 000 h,

—

on

The result of the calculation or the measurement is defined as Pno_load_spec-

5.4 Calculation of the energy performance ratio

The energy performance ratio is determined by relating the specific power consumption (see 5.3) and
the reference power consumption (see 5.2).

The energy performance ratio is Pno_load_spec/Pno_load_ref [%]-

© ISO 2015 - All rights reserved
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Calculation of the reference operation mode performance ratio

For the calculation of the reference operation mode performance ratio, a reference usage profile
according to Table 3 is used.

Table 3 — Reference usage profile

a

Operation mode Power off Slow speed Auto start Contimi(i):lf opera-
lSl[I)le_:tcification of the According to Annex A, Table A.3

Reference usage profile
trothl 24 h 24 h 24 h 24
thothinal speed 12h 10 h 10h 12h
tstahdby Oh 12h 12h 12 h
tpoyer off 12h — — 4
tslofv speed - 2h — 41
tautp start — — 2h T
En¢rgy consumptiona 30,1 kWh/d 30,0 kWh/d 28,1 kWh/d 32,5 kWh/d
Ope¢ration mode per- 93 % 92 % 86 % 100 %
formance ratio
NOTE The combination of slow speed mode and auto start mode‘eads to another user profile and is not congidered.

Without energy consumption due to transport of the passengers (Eload)-

Thd
the

operation mode performance ratio varies-iwdependence of the usage profile and it does
energy performance ratio. For the classifieation of the operation mode performance rat

dn

NOT affect
o, only the

|A.3 can be

ts and the
dicator is
sumption

refgrence in Table 3 is used.
For|usage profiles other than the reference usage profiles, the calculation according to Table
appllied.
5.6| Energy performance classification
The energy performancé classification is derived by applying the following indicators:
a) Energy performance class indicator
This classification indicator describes the impact of both the efficiency of active par
friction<of, passive escalator/moving walk components or systems. The classification i
in thesrange of A+++ to E where A+++ is the best performance. The reference power c
according to Table A.2 is energy performance class D at 100 %.
Theclassificationr s obtaimed by applyinmg Tabte=:
Table 4 — Energy performance class indicator
Energy
performance <55% <60% <65% <70% <80% <90% <100%
ratio
Energy
performance A+ A B C D
class indicator
© ISO 2015 - All rights reserved
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b) Operation mode indicator

Each mode capability is indicated by a logo.

This classification indicator (logo) describes the capability of the unit to operate in one or more of

the following operation modes.

power OFF slow speed condition auto start condition
O R boc,
Power off Slow speed Auto start
X/ X/ X/

In case of capability, the logo is check markedJ or crossed X

) Angillary energy performance indicator

No ind[cator for the escalator/moving walk is defined.

Measu
classif]cation.

6 Reporting

6.1 Dochimentation of the energy assessment

The result§ of the energy assessment shall be documented and shall include the following:
a) the tedhnical specification of the unit according the manufacturers data sheet;

b) the calculated or measured power ¢onsumption under no load condition;

c) the engrgy performance class indicator;

d) the operation mode perfermance indicator(s) marked X or v' depending on available opti

operatiion modes of theAinit.

6.2 Example

As an exanjple forthe reporting, the following unit is used: an escalator with 4,5 m rise, 30° inclinaf

and a nominalksp€ed of v = 0,5 m/s. The specific calculated power consumption is 1 780 W.
The unit islcla
The unit includes auto start and slow speed capability.

An example of energy assessment report figures is given below:
— rise: 4,5m

— inclination: 30°

— nominal speed: 0,5m/s

a) Power consumption under no load condition: 1,78 kW

b) Energy performance class indicator: B

ement of power consumption of any ancillary equipment is'not considered for the ene

rgy

nal

ion,
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Annex A
(informative)

Calculation of energy consumption

A.1 General

A.1.1 Preliminary notes

The formulae below have been developed for escalators and moving walks for any kind of applicatic

A.1.2 Deffault values

Default values are given in order to allow energy consumption estimations for(planning purposes.
default valpies are average, generic values based on manufacturers indicationsswhich were validate
ISO/TC 178/WG 5. They can vary depending on product application and spécification.

n.

The
l by

A value forf the average number of passengers per day (N) shall be provided or can be obtained ffom
Table A.1.
NOTE Iin this part of ISO 25745, the time period for calculation is‘l*d. Any other time period can be applipd.
Table A.1 — Typical usage and locations and ‘energy consumption of units
P3assengers/day (N) Typical locations
<3000 Shops, museunts, libraries, leisure facilities, stadium
up to 10 000 Departmént stores, shopping centres, regional airports, regional railyvay
stations
up to 20 000 Major airports, major railway stations, major underground railway$
20000 Larger major airports, larger major railway stations, capital city ungler-

ground railways

Energy consumption (kW)

Typical default values (as used in Table A.3)

Pstandby 0,2 kW
Pauto start 0,3 kW

PnoJbad According to Table A.2.
Pslow'speed Pnoload x 0,5

10
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A.2 Calculation method based on estimated values for planning purposes

For planning purposes, the total energy consumption of an escalator or moving walk shall be determined
by the following formulae:

Etotal = Emain + Eancillary

where

Etotal is the total energy consumption of unit including ancillary energy;

(A1)

lary

whére

Estandby

Eauto start

Enoload
control

Enoload

Eload

Emain is the total energy consumption of unit without ancillary energy;

Eancil- is the total energy consumption of ancillary equipment.

Emain = Estandby + Eauto start + Eslow speed + Eno load + Eload

Eslow speed is the egcalator energy consumption in slow speed condition which is equal t

is the escalator energy consumption in standby condition which is equal to 0,
time period of standby condition in observatien period;

NOTE 1 0,2 kW is a default value for power in standby condition. Itis 50 % o
control as brakes, contactors, and other&quipment are not activated.

is the escalator energy consumption in auto start condition which is equal to
time period of auto start condition in observation period;

NOTE 2 0,3 kW is a default value for power in auto start condition. It is 75 %
control as brakes, contactors, and other equipment are not activated but direct
tors are on.

is the escalator-Controller energy consumption in no load condition which is ¢
Pno _load_control(see Table 2) x respective time period;

(Table A:2) x time period of slow speed condition in observation period;

iSthe escalator energy consumption in no load condition which is equal to Py
(Table A.2) x time period of no load condition in observation period;

is the escalator energy consumption due to the transport of passengers accor
Table Al and Table A3.

(A.2)

2 KW x

F Eno load

0,3 kW x

of Eno load
ion indica-

qual to

Pro load/2

b load

ding to

© ISO 2015 - All rights reserved
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Table A.2 — Reference power in no load condition according to 5.2

Rise H Escalator (o = 30°)
m v=0,5m/s v=0,65m/s
3,0 2243 W 3222W
4,5 2505w 3602W
6,0 2766 W 3983 W
8,0 3114 W 4490W
Rise Inelined-mevingwalk{fe=422)—
m v=0,5m/s v=0,65m/s
3,0 2788W —
4,5 3333W —
6,0 3878W —
Length|L Horizontal moving walk (a = 0°)
m v=0,5m/s v =0,65 m/s
30 3326 W 4204W
45 4352W 5538W
60 5378 W 6871 W
NOTE 1 Forjintermediate rises or lengths or inclinations or any other speeds,the reference formulae and reference vajues
of Table A.1 shall be applied.
NOTE 2 Th¢ power consumption above includes Pno_load_control-
Table A.3 |- Calculation method to estimate escalator and moving walk energy consumption| for
planning.purposes
General data Parameter Example Unit
Building address sample building
Product catdgory (escalator/ moving walk) escalator
Unit applicafion (commercial, public transport) commercial
Rise H 4,5 m
Length L not applicable m
Angle of inclfnation a 30 degrge
Average nunpber of passengers-in observation period N 8000 pers)/d
Average weight of passéngers m 75 kg
Direction of fravelup, down, horizontal) up
Step width w 1000 mnf
Nominal speet v 675 TIT/S
Nominal motor power P 7,5 kW
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Periods of operation

to3.2

horizontal moving walk (alpha = 0):

Eload =N xmx g x L x /(3 600 000 x )

0,05/0,577) =0

Observation period (day, week, month, year) 1 d
Time period of energy consumption tTotal 24 h
Time period of standby on condition tstandby 12 h
Time period of auto start condition tauto start 0 h
Time period under nominal speed tnominal speed 10 h
Time period of slow speed condition tslow speed 2 h
Eschlator energy consumption in standby condition
Estahdby Estandby = Pstandby X tstandby P s t an d b y|02x12=24 kWh
acc.to Table A.1=0,2
Eschlator energy consumption in auto start condition
Eautp start | Eauto start = Pauto start X tauto start Pautolstart/03x0=0 kWh
acc. to Table A.1.=0,3
Eschlator energy consumption under no load condition
Eno foad Enoload = Pnoload X tnominal speed P n o _ 1 o a d[2505x10=251 kWh
acc. to Table A.2
Eschlator energy consumption at slow speed condition
Eslo speed Eslow speed = Pslow speed X Lslow speed Psiow speed 1,250 x2=2,5 kWh
acc. to Table A.1.
Eschlator energy consumption due to the transport of passengers
Eloald escalatoror inclined moving walk in up direction: |defaultn =0,75 (8000x75%x9,81x45)| kWh
1/(3 0 0,75
EigaasNxmxgxHx1/(3600000x1)x (1+u/tga)|default u=0,05 E(l {(0 ()6é)/oo 507073( :'m);
escalator or inclined moving walk in down direction: (8 000 x 75 x 9,81 x
i 4,5 x 0,75 x 0) x |1
Eload =N xm g x Hx1 x CF/(3 600 000) x (-1 + u/tg o) | COTTection factor CFace. [543 ©) b0 5 0) 01 /
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