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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

This document defines commercial specifications for road surface cleaning machines which are designed
to clean debris from improved road and pavement surfaces. These machines are typically equipped
with a pick-up system and can convey the spoil into the hopper which can be then be discharged at a
dumping ground, unload station, in a debris container or refuse reload stations. Road surface cleaning
machines are equipped with sweep gear to scarify debris.

Chassis-mounted sweepers typically have a large capacity hopper and are designed to operate on
streets, highways, airports and large vehicle parking areas (i.e. traffic areas) or industrial plants where
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propelled sweepers and pedestrian-controlled sweepers typically have a lesser~cap4
by design, are more manoeuvrable to clean debris from narrow streets, pedestrian zo
ing lots.

d sweepers (e.g. towed by a tractor or other vehicle) can be used for¢similar apy
ioned above.

fional equipment for special cleaning applications can also be attached to a sweeper.

city hopper
nes or small

lications as
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INTERNATIONAL STANDARD

1SO 24147:2023(E)

Road operation machinery and associated equipment —
Sweepers — Commercial specifications

1 Scope

This document establishes content for commercial specifications for sweepers that are self-propelled

(see
vehig

This
for c
spec
This
q

[(

1

ATIIEX A) WItiT aIT Itegrated Ciassis, CassSiS-Mouted, Pedestrian-controited or to
le.

document applies to road surface cleaning machines used in outdoor improved surface
eaning debris from public areas, roads, airports and industrial plants. This*documg
fically cover the carrier vehicle or towing vehicle (e.g. lorry).

document does not apply to:
leaning machines for winter maintenance;
leaning machines for indoor applications;

otary road brush attachments which can be coupled to.tractors and other machinery;
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Normative references

achines or components that are specifically designed for cleaning tram lines and rail

dustrial sweepers.

following documents are referred.to’in the text in such a way that some or all of t
Fitutes requirements of this document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

P2242, Road constructien—and road maintenance machinery and equipment — Ba
ification and descriptien

4396, Reciprocatihg-internal combustion engines — Determination and method for the n
gine power — Additional requirements for exhaust emission tests in accordance with ISO

Terms-and definitions

he purposes of this document, the terms and definitions given in ISO 22242 and the foll

ed behind a

applications
ent does not

tracks;

heir content
applies. For
hts) applies.

bic types —

neasurement
3178

bwing apply.

ISO and TEC maintain terminology databases Ior use in standardization at the rollowing ad

|
I

3.1

SO Online browsing platform: available at https://www.iso.org/obp

EC Electropedia: available at https://www.electropedia.org/

road surface cleaning machine
sweeper
machine designed for cleaning debris from improved surfaces

resses:

Note 1 to entry: Road surface cleaning machines can move debris to a hopper (3.3) or other type of disposal
container which is attached to the machine by mechanical or pneumatic means, or by combination of each.

Note

©ISO

2 to entry: Combinations of these types of road surface cleaning machines are possible.
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chassis-mounted sweeper
sweeper (3.1), where the sweeping attachments are fixed or mounted on a carrier vehicle chassis

EXAMPLE

Truck.

Note 1 to entry: Chassis-mounted sweepers are classified as large or small depending on the net volume capacity.

Note 2 to entry: See Table 1.

3.1.2

self-propelled sweeper

sweeper (3.1

Note 1 to en
machine fitte

) with a specially designed chassis, where the sweeping attachments are integrated

try: This machine can be a ride-on machine, operator-assisted machine or pedestrian-conty
d with a seat or a sulky. See Figures A.1 to A.3 for further information.

Note 2 to enftry: Self-propelled sweepers are categorized as maxi-compact, compact, midi-compact, or

compact dep
Note 3 to ent

3.1.3

mechanica
machine wh
deposited ir

EXAMPLE
Note 1 to ent

3.1.4

vacuum sw|
machine wh
deposited in
subsequent]

Note 1 to ent

3.1.5

regeneratiy
machine wh
deposited in
recirculatin

Note 1 to ent

3.1.6

ending on the net volume capacity.

ry: See Figures A.1 to A.6.

sweeper
ereby debris collected by a sweeping gear (3.4) from the road surface is transportec
to the hopper (3.3) by means of a mechanical device

A conveyor system is used.

Fy: See Figure A.4.

eeper
ereby debris collected by a sweeping-gear (3.4) from the road surface is transportec
to the hopper (3.3) by means of airiimovement, provided by an impeller or a fan, with t}
y ventilated to atmosphere

Fy: See Figure A.6.
fe air sweeper
ereby debris collected by a sweeping gear (3.4) from the road surface is transportec

to the hopper {3:3) by means of air movement, provided by an impeller or a fan, with t}
b back to thepick-up device

Fy: See Eigure A.5.

olled

mini-

and

and
le air

| and
le air

street-washing machine

machine that deposits water under pressure onto the road surface from an onboard water tank

3.1.7

street-flushing machine
machine that deposits water without pressure onto the road from an onboard water tank

3.1.8

suction machine
machine whereby debris collected from the road surface by an air suction system with pickup heads is
transported and deposited into the hopper (3.3) by means of air movement, provided by an impeller or

afan

© IS0 2023 - All rights reserved
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towed sweeper
sweeper (3.1) with a sweeping gear (3.4) with or without a collecting system

EXAMPLE Trailer sweeper as shown in Figure A.8.

3.11

0

pedestrian-controlled sweeper
self-propelled sweeper (3.1.2) normally controlled by the operator walking with the unit

Note

1 to entry: See Figure A.7.

3.2 J
traf
pave

Note
insid

3.3

hopper

cont

3.4
sweg
gear

Note
contr

3.5
brog
brus
devi

Note
can b

3.6
watg
systd
sieve

3.7
debr
air sy
broo

ic area
d area in which there is vehicular and or pedestrian traffic

1 to entry: Not included are railway tracks, which are solely for rail-mounted trafficsas well aj
e buildings and underground.

hiner to collect debris

ping gear
that transports road debris to the pick-up location of the sweeper (3.1)

1 to entry: Sweeping gear is the collective name for'all components such as broom(s) (3.5
ol systems.

m
h
e with bristles that rotates to move.debris

1 to entry: Broom(s) can be of various types and be used in various configurations. Rotation ax
e horizontal or vertical.

r recirculation system
m which allows watér to return to the sweeping process after separating debris, e.g.
s and, in some . eases, by a separator

is pick-up)system
iction.syStem with pick-up heads, tubes, hoses and fan system or mechanical pick-up
m(s)N3.5) and conveyer belts with any hybrid system in between to transport the de

traffic areas

and related

s of broom(s)

by filters or

system with
bris into the

hopp

er{8.3)

Note

1 to entry: See Figure E.1.

Note 2 to entry: The debris pick-up system can either be an air suction system or a mechanical pick-up system
with broom(s) and conveyer belts.

©ISO
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3.8

shipping mass

SM

mass of the sweeper (3.1) without an operator, with the fuel level at 10 % of tank capacity or with the
minimum fuel level needed for machine shipping purposes as specified by the manufacturer, whichever
is higher, with all fluid systems at the levels specified by the manufacturer and with empty water
tank(s), when applicable, and with or without equipment, attachment(s) as stated by the manufacturer

Note 1 to entry: If the manufacturer intends that the machine be partially disassembled for shipping purposes,
the masses of the disassembled items are also be stated and included in any transportation skid (e.g. wooden
pallets) and protective packaging.

39
gross volume capacity of the hopper
total inner yolume of the hopper (3.3)

Note 1 to ently: See Figure E.1.

Note 2 to entfy: The volume is measured by calculation by determining the inner volumg-beléw the screen (if not
fitted, then up to roof level) minus the volume of all mechanical parts, which are placed-inside the hopper, e.g. fan,
suction-tubefexhaust-filter and actuators and separate dirt water storage.

3.10
net volume|capacity of the hopper
maximum splid and liquid debris contents that can be held by the hopper (3.3)

Note 1 to entfy: See Figure E.1.

Note 2 to entfy: The volume is measured by calculation by determining the inner volume below the screen hinus
the volume of all mechanical parts, which are placed inside the-hopper, e.g. fan, suction-tube, exhaust-filtgr and
actuators andl separate debris water storage (3.13).

3.11
loading capacity
useful load [net load) indicated in kilogramé which is the gross mass of the vehicle minus the shipping
mass (3.8) of the vehicle

Note 1 to entfy: See also gross volume capadity of the hopper (3.9).
[SOURCE: EN 15429-1:2007, 4.4, modified — Note 1 to entry has been added.]

3.12
fresh watey tank capacity.
maximum ulable volume of the fresh water tank

3.13
debris water storage
maximum ulsable debris water volume

3.14

sweeping path width

maximum cleaned width behind the sweeper (3.1) in the straight direction of motion with new broom(s)
(3.5) in the maximum working position, without leaving debris trails between broom(s) and debris pick-
up system (3.7)

Note 1 to entry: See also shipping mass (3.8).

4 © IS0 2023 - All rights reserved
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3.15

turning and sweeping dimensions

circles of the chassis and broom(s) (3.5) measured to the outer and innermost parts in the working
position

Note 1 to entry: External turning circle of the machine and sweepers (3.1) are relevant for sweeping between
walls. For an illustration of the dimensions, see Figure B.1.

Note 2 to entry: Each vehicle has right-hand and left-hand turning clearance circles.

3.16

working area
arealfor working operations of units as side gutter broom(s) (3.5), side roller broom(s) asfar as a debris
pick-lip system (3.7)

Note |l to entry: The working area can also be outside of the vehicle profile and can be adjustable.
Note 2 to entry: The working area for sweepers (3.1) can be public traffic area (3.2),
EXANPLE Right-hand or left-hand driven debris pick-up.

3.17
brush inclination
angl¢ between the brush drive shaft and the vertical referencedine

Note [l to entry: Brush inclination angles shall be in accordance with Annex C.
EXANPLE Right-hand or left-hand driven debris pick-up;

3.18
hopper discharge angle
maxijmum angle under which the tipped hopper{(3.3) can be discharged

Note [l to entry: The hopper discharge angle shall be in accordance with Annex D.
Note 2 to entry: The hopper discharge angle is measured between the inner hopper bottom and the|ground.

3.19
hop[Ler dumping height
vertical distance measured\between the ground and the lowermost edge of hopper (3.3) dumping lip or
any gther parts of the diimping mechanism at the maximum discharge angle under unladeh conditions
that {ndicates maximtn height of piled debris

Note |l to entry: The’hopper dumping height shall be in accordance with Annex D and Annex E.

3.20

hopper dumping clearance

vertical distance measured between the ground and the lowermost edge of the hopper [3.3) or any
otherparts of the dumnping mechanism he maximum discharge angle under unladen conditions that

clears the maximum height of mating container

Note 1 to entry: The hopper dumping clearance shall be in accordance with Annex D and Annex E.

3.21

hopper dumping reach

horizontal distance measured between rear end of the machine and hopper (3.3) discharge door that
enables closer access to mating container

Note 1 to entry: The hopper dumping reach shall be in accordance with Annex D and Annex E.

© IS0 2023 - All rights reserved 5


https://standardsiso.com/api/?name=0c34de4e628ff1fdf9ba1cd4e95f6333

ISO 24147:

3.22

2023(E)

dust suppression water system
device or set of components used to reduce the amount of fugitive dust emission from a sweeper (3.1) by

using water

3.23

sprays

gross vehicle mass

GVM

gross vehicle weight

GVW

maximum machine mass as approved by the manufacturer, which combines the operating mass (OM)

(3.24) of the machine with the heaviest combination of equipment and attachments, the nea

combinatioj
when applid

Note 1 to ent

3.24
operating 1
OM

mass of the
storage (3.1
mass, full ful
at the levels

Note 1 to ent
Note 2 to ent

3.25
overall leng
distance bef

Note 1 to ent

3.26

overall width

distance bef
Note 1 to ent

3.27

overall height

distance fro

EXAMPLE

| of optional equipment, the loading capacity (3.11), as specified by the manufacturer
able, full water tank(s), full debris water storage (3.13) and the rated ballast mass.(BM

"y: The gross vehicle mass may be regulated by laws or regulations for the respectiye‘region.

1ass

sweeper (3.1), with equipment (and attachment) and empty hopper (3.3) and debris |
B) in the most usual configuration as specified by the manufacturer, and with the ope
el tank(s) and all fluid systems (i.e. hydraulic oil, transmission'oil, engine oil, engine cod
specified by the manufacturer and, when applicable, with full water tank(s)

Fy: The mass of the operator can differ depending on the respective region.

y: The mass of the operator is not included for pedestrian-controlled-sweepers.
rth

ween front and rear outermost fixed parts

'y: Wander hoses and high-pressur€ cléaner and other mounted attachments are fixed parts.

ween left and right outermost fixed parts

'y: Wander hoses andhiigh-pressure cleaner and other mounted attachments are fixed parts.

m ground level up to uppermost edge of fix parts

Roeofor fixed beacon.

viest
and,

vater
rator
lant)

Note 1 to ent

most

ryf the warning heacon is tiltable then the distance is in hetween grmmd level and uppei

edge of the fixed parts.

4 (Classification

Sweepers covered by this document are classified in Table 1.

© IS0 2023 - All rights reserved
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Table 1 — Classification of sweepers

ISO 24147:2023(E)

Machine type Sub-type Net VOluTn% capacity
. Large >4

Chassis-mounted sweeper
Small <4
Maxi-compact sweeper >2,5
Compact sweeper <25

Self-propelled sweeper —
Midi-compact sweeper <1
Mini-compact sweeper <02

Pedgstrian-controlled sweeper With hopper <0,1

5 Commercial specifications

5.1 | General information

The following information shall be specified:

ame and address of sweeper unit manufacturer;

ame and address of importer (if imported);

odel number.

5.2 | Sweeping path width of the suction maghine

The following information shall be specified (as\applicable):
ick-up/suction nozzle only in millimetres (mm);
ick-up/suction nozzle and one side¢'broom in millimetres (mm);

ick-up/suction nozzle and extension broom in millimetres (mm);

5.3 | Mass and loads
The following inforaiation shall be specified:
— ¢peratingmass in kilograms (kg);

— ghippihg mass in kilograms (kg);

ick-up/suction nozzle, side and extension broom in millimetres (mm).

— ladenmassinm kitograms (KgJ;
— loading capacity in kilograms (kg);

— gross vehicle mass in kilograms (kg).

5.4 Machine dimensions

For the structure and the dimension characteristics of sweepers, see also Annex A.

The information in Table 2 shall be specified.

© IS0 2023 - All rights reserved
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Table 2 — Machine dimensions under operating conditions

Transport position in transporting mode

A
overall length I, in milli- <
metres (mm) D f N
[
[ B

overall width b, in milli-
metres (mm) /]~I / I N\

Z N\

[1» Wi
!

overall height h, in milli-
metres (mm

hy

O

/

Working position in operatingmode

A
overall length [, in milli- <
metres (mm D
0
o1 N e
overall width b, in milli-
metres (mm /\J /
[W

!
overall height h,, in milli4
metres (mm \
— \Ri J

5.5 Driving characteristics

The information in Table 3 shall be specified.

8 © IS0 2023 - All rights reserved
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Table 3 — Driving characteristics under operating conditions

transporting mode operating mode

max. speed (m/s)

turning radius (mm)
(in accordance with Annex B)

gross vehicle mass

max. gradeability (%)

5.6 | Drive system

5.6.1 Internal combustion engine for sweeper

The following information shall be specified (if applicable);

— anufacturer;

I:odel;

— g$wept capacity in litres (1);

— {fluel type (e.g. petrol/gasoline, diesel, synthetic fuel, biefuel, CNG/LPG fuel);
— net power in accordance with ISO 14396 in kilowatts (kW);

— 1ated speed in rotations per minute (min1);

— (¢ooling;

— number of cylinders;

— fjuel tank capacity in litres (1).

5.6.2 Alternative drive systeins electrically/battery-powered sweepers

For jlternative driven engineés (e.g. electric, hydrogen fuel cell, internal electric engine| and hybrid
systems), the following dhformation shall be specified (if applicable):

— 1nanufacturer {of the vehicle, not of the battery);
— ¢apacity of the battery (kWh);

— ¢n board and/or external charger;

— ty'pe of charging plug (e.g. type 1 / type 2 / CCS / CHAdeMo / Tesla Supercharger |/ protective
socket);

— charging time (up to 100 % at minimum 10 °C) in hours (h);
— charging cycles (up to 80 %);

— type of current (AC or DC);

— pressure of the fuel cell in the storage tanks (kPa);

— charging current in amperes (A);

— charging voltage in volts (V);

— using time (above 0 °C) in hours (h);

©1S0 2023 - All rights reserved 9
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— high vol

2023(E)

tage (HV) capability in volts (V);

— onboard voltage in volts (V).

NOTE Hydrogen propulsion and synthetic fuels are not taken into account.

5.7 Transmission device for sweeping gear

The following information shall be specified, as applicable:

— type:

— hyd|raulic;

— eled

— me

— hydro-mechanical;

— number]
— fory

— Trev

5.8 Dust

5.8.1 Genleral

The followir
— number]

— sprayn

5.8.2 Fre:
The followi
— number
— volume
— freshw

— pressur]

tric;

rhanical sweeper;

of speeds:
ward;

eI'se.

Suppression water system

1g information shall be specified, as applicable:
of spray nozzles;

pzzle orifice/bore diameter (mmy);

shwater system for street-washing and/or street-flushing machines
1g information shall beyspecified, as applicable:

of pumps;

of each pump/(1/m/min);

hter tank'capacity in litres (1);

e (MPa).

5.8.3 Water recirculation system for street-washing and/or street-flushing machines

The following information shall be specified, as applicable:

— number of pumps;

— volume

of each pump (1/m/min);

— recirculating water tank capacityin litres (1);

— recirculating water pump capacity in litre per minute (1/min);

— pressur

10

e (MPa).

© IS0 2023 - All rights reserved
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5.9 Debris hopper

The following information shall be specified, as applicable:

— net volume capacity (m3);

— gross volume capacity in (m3);

— hopper dumping height (mm) (in accordance with Annex D);

— hopper dumping clearance (mm) (in accordance with Annex D);
— lopperdumpingTeach (mm) (imaccordance with Annexo)j—______ |
5.1(Q Sweeping gear

5.10{1 Side (gutter) broom
The following information shall be specified for the broom system, as applicable:
— (dliameter (mm);

— range of revolutions (min-max) in rotations per minute (min<¥).

5.10{2 Extension (main) broom
The following information shall be specified for the extéhsion (main) broom, as applicable:
— dliameter (mm);

— range of revolutions (min-max) in rotations*per minute (min-1).

5.10{3 Transfer broom
The following information shall be specified for the broom system, as applicable:
— (dliameter (mm);

— tange of revolutions ([Mjn-max) in rotations per minute (min-1).

5.10{4 Broom inclination angle
The following infermation shall be specified for the broom inclination angle, as applicable:

angle on the vertical longitudinal plane of the vehicle (forward angle) ;

— angle'on the vertical transversal plane of the vehicle (sideward angle) y.

5.11 Blower system

The following information shall be specified for the blower system, as applicable:
— speed range in min1;

— rating m3/min at 1 min~};

— drive type.

©1S0 2023 - All rights reserved 11
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5.12 Vacuum system

The following information shall be specified for the vacuum sweeper, as applicable:
— nozzle width (mm);

— pick-up area (i.e. working area) (cm?);

— internal diameter of hose (mm).

5.13 Hydraulic system

5.13.1 Genleral
The following information shall be specified for the hydraulic system, as applicable:

— hydraulfic tank capacity in litres (1).

5.13.2 work hydraulic (continuous/rotating function)

The following information shall be specified for the hydraulic system, as applicable:
— number]of continuous functions at loop 1 (e.g. front);

— max. voJume of each pump (1/min);

— max. prgssure of each pump (Mpa);

— numberof continuous functions at loop 2, (e.g. rear);

— max. voJume of each pump (1/min);

— max. prgssure of each pump (Mpa);

— number of continuous functions at loop n,/(e.g. centre);

— max. voJume of each pump (1/minj;

— max. pressure of each pump (Mpa).

5.13.3 work hydraulic (lin€ar function)
The following informationrshall be specified for the hydraulic system, as applicable:
— max. vojume inloep (I/min);

— max. prgssure in loop (MPa);

— number of single acting functions for mounted equipment 1 (e.g. front);
— number of double acting functions for mounted equipment 1 (e.g. front);
— number of single acting functions for mounted equipment 2, (e.g. centre);
— number of double acting functions for mounted equipment 2, (e.g. centre);
— number of single acting functions for mounted equipment n, (e.g. rear);

— number of double acting functions for mounted equipment n, (e.g. rear).
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5.13.4 auxiliary drive for sweeping functions (if any)

The following information shall be specified for the hydraulic system, as applicable:
— number of pumps;

— max. volume of each pump (1/min);

— number of motors/engines.
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Annex A
(informative)

Structure and dimension characteristics of sweepers

A.1 Self-propelled sweeper - Front tricycle type

1
/

T

Key

1 hopper
2 extension (main) broom
3  side (gufter) broom

Figure A.1 — Self-propelled sweeper - Front tricycle type

A.2 Self-propelled sweeper'=Rear tricycle type

NE

Key

1 hopper

2 extension (main) broom
3 side (gutter) broom

Figure A.2 — Self-propelled sweeper - Rear tricycle type
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A.3 Self-propelled sweeper

Key
1 hopper

2 Yacuum nozzle
3  dide broom

Figure A.3 — Self-propelled swegeper - Integral chassis

A.4 | Chassis-mounted sweeper - Mechasical type
1

/

l

’
% 7 77177 %

\ / / \
5 L 3 2

Key

1 hopper

2  extension (main) broom

3  dragshoe

4  elevator

5 side brush

Figure A.4 — Chassis-mounted sweeper - Mechanical street
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A.5 Chassis-mounted sweeper - Regenerative air sweeper (type)

Key

X N O U AW -

16

hopper
wander
vacuum
skids

pick-up head
pressure hose

side (guffter) broom

fan

2

L —\

”'11

lhose
hose

Figure A.5 — Chassis-mountéd sweeper - Regenerative air sweeper
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A.6 Chassis-mounted sweeper - Vacuum type
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Key
hopper

daster wheel
Jacuum nozzle
ffransfer broom
dide (gutter) broom
yander hose

N O U W

fan

Figure A.6 — Chassis-mounted sweeper - Vacuum sweeper type

A.7 | Pedestrian-controlled sweeper

© IS0 2023 - All rights reserved

Figure A.7 — Pedestrian-controlled sweeper
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A.8 Towed sweeper

a

I

S /! ,

Figure A.8 — Towed sweeper
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Annex B
(normative)

Turning and sweeping dimensions

Dy,1 | external sweeping circle of machine, measured to‘the outermost brush in working position|
sweeping between walls)

Dy,, | external turning circle of machine, measured to the non-flexible parts of the outermost brus
position (relevant for turning between walls)

Dy inner sweeping circle of machine, measured to the innermost brush in working position withou
of the sweeping and steering operation

Dg, turning circle of machine, measured at the outside of the outermost wheel

Dy, | turning circle of the machine; measured at the outermost front machine contour

Dy turning circle of the machirne, measured at the innermost machine contour

NOTH Each vehicle hasright-hand and left-hand turning clearance circles.

Figure B.1 — Turning and sweeping dimensions

(relevant for
h in transport

kinterruption
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