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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
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consists of the following parts, under the generalttitle Wheelchairs:
|: Determination of static stability

P: Determination of dynamic stability.of.electric wheelchairs

B: Determination of efficiency of brakes

A: Energy consumption of electric wheelchairs and scooters for determination of theoret

b: Determination af-gverall dimensions, mass and turning space

b: Determination of maximum speed, acceleration and retardation of electric wheelchairs
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— Part 9: Climatic tests for electric wheelchairs

— Part 10: Determination of obstacle-climbing ability of electric wheelchairs

— Part 11: Test dummies

— Part 13: Determination of coefficient of friction of test surfaces

— Part 14: Power and control systems for electric wheelchairs — Requirements and test methods

— Part 15: Requirements for information disclosure, documentation and labelling
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Part 16: Resistance to ignition of upholstered parts — Requirements and test methods

Part 22: Set-up procedures

The following parts are also on the work programme:

Part 19: Wheeled mobility devices for use in motor vehicles

Part 21:

Electromagnetic compatibility of electrically powered wheelchairs and motorized scooters —

Requirements and test methods

Part 23]

Part 24

Requirements and test methods for attendant-operated stair-climbing devices

User-operated stair-climbing devices — Requirements and test methods
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Introduction

Wheelchairs may be used or stored in adverse environmental conditions which may severely affect their

functioning, sometimes to the extent of being dangerous.

These tests have been developed to determine if and to what extent wheelchairs are vulnerable to e
conditions:

nvironmental

Operation| is tested in rain, hot and cold conditions which simulate use in some of the wider Clima
experienced around the world.

ic variations
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INTERNATIONAL STANDARD

ISO 7176-9:2001(E)

Wheelchairs —

Part 9:
Climatic tests for electric wheelchairs

1 Sco
This part
and the ¢
scooters,

This part

De
pf 1ISO 7176 specifies requirements and test methods to determine the effects of rain and ¢
ffects of changes of temperature on the basic functioning of electrically powered wheelchal
ntended to carry one person, with a maximum speed not exceeding 15 km/h.

bf ISO 7176 does not include requirements for resistance to corrosion:

2 Nor

The following normative documents contain provisions which, through reference in this text, constitute

ative references

ondensation
rs, including

provisions of

this part df ISO 7176. For dated references, subsequent amendments to, or revisions of, any of these| publications
do not apply. However, parties to agreements based on-this part of ISO 7176 are encouraged to inyestigate the
possibility] of applying the most recent editions of thie normative documents indicated below. For undated
referencesg, the latest edition of the normative document referred to applies. Members of ISO and I[EC maintain
registers ¢f currently valid International Standards.

ISO 6440 Wheelchairs — Nomenclature, tefms and definitions

ISO 7176{11, Wheelchairs — Part 11; Test dummies

ISO 7176115, Wheelchairs — Part 15. Requirements for information disclosure, documentation and labglling

ISO 7176122, Wheelchairs —Part 22: Set-up procedures

IEC 60529 (2001), Degrees of protection provided by enclosures (IP Code)

3 Terms,and definitions

For the purposesof thispartof tSO 7176, thetermsanddefinitions givermrimtS©-6440—=mnd-thefottowing apply.

3.1

control device
means by which the user directs the wheelchair to move at the desired speed and/or in the direction of travel

3.2
standard

ambient conditions

environmental conditions of (20 + 5) °C and relative humidity of (60 + 20) %

©1S0 2001
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4 Principle

The functioning of the wheelchair is tested after it has been exposed to environmental conditions which are
expected in normal use, storage and transportation.

5 Apparatus

5.1 Test track marked as shown in Figure 1 and consisting of a flat, horizontal plane at standard ambient
conditions.

NOTE € 11007 Of & typical large building Used Tor manuracturing or Indoor leisure with, 1or example, a concreta or asphalt
floor is accepfable.

Dimensionis in metres

1
. _

g.

+

m

2 3
;_
+
m_
L +0,1 1,50 £0,1

Key

1  Marker (M)
2 Rectangle A
3 Rectangle B

Figure 1 — Test track

The markings consist of the following:
— asingle marker (M) with no horizontal dimensions greater than 200 mm;
— two open rectangles A and B with
length, L = 1,51 £ 100 mm and
width, W= 1,5w+ 100 mm.
where

| = length and w = width of the wheelchair.
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Test dummy, as specified in ISO 7176-11, or a human test driver with supplementary weights added to give
the mass distribution equivalent to the relevant dummy.

5.3 Test wheelchair drive method, which may be a remote controller or a human test driver.

NOTE

5.4
5.5

5.6

5.7

5.8

5.9

5.10

a)

b)

7

7.1

Conduct

Mass added to the wheelchair for the purposes of control or instrumentation should not significantly affect the
overall mass distribution of the wheelchair. The overall mass of the loaded wheelchair may be adjusted to compensate for any
such added mass.

Temperature measurement device to measure ambient air temperature to an accuracy of + 1 °C.

Tin

Hummidity measurement device to measure relative humidity to an accuracy of + 2 %.

Col

Hot

Am

Waler spray device to spray water as specified in IEC 60529.

Prey
Set U
humdg
proce

NOTH
claus

Make

NOTH
reclin

Test

Ge

Ty TTEaSUTENTENTt devite to TTeasure tne toarm accuracy of = 175:

d test environment to subject a wheelchair to ambient conditions of (- 40 £ 5) 2C-and (- 25

test environment to subject a wheelchair to ambient conditions of (50 fg) °Cand (65+5)°

bient test environment to subject a wheelchair to standard ambienticonditions (3.2).

aration of test wheelchair
p the wheelchair as specified in ISO 7176-22. Apart from removing and replacing the teq

n load or batteries, do not change the set:-up’of the wheelchair while carrying out the f
dures.

1 The dummy or test driver should be-placed in the wheelchair only during the functional testin
P 8.

provision to detect any movement of driven parts of the wheelchair during the tests.
P systems, etc.

method

neral

ne-tests specified in 7.3 to 7.7. The tests may be performed in any sequence.

2) °C.

t dummy or
bllowing test

g specified in

2 Provision can be made{ for example, by making marks on the driven wheels, seat raising mecharism, backrest

7.2 Requirement

The wheelchair shall continue to function according to the manufacturer's specification after being subjected to
each of the climatic tests specified in 7.3 to 7.7.

The wheelchair fails the test if:

a)

b)

it fails to meet any of the requirements of the functional check specified in clause 8 whenever performed during
the tests specified in 7.3to 7.7, or

if any driven part exhibits unintended movement during climatic tests of 7.3 t0 7.7.

© ISO 2001 - All rights reserved
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7.3 Rain conditions

WARNING — During this test the wheelchair may behave erratically. It is essential that appropriate safety
precautions are taken to protect test personnel.

a) Store the wheelchair for not less than 20 h at standard ambient conditions with the wheelchair turned off.

b) Switch on the wheelchair.

c) Carry out the functional check specified in clause 8.

d) Apply th
NOTE

e) Inspect

f)  Conduc

g) Switch off the wheelchair.

h) Store th
i) Conduc
7.4 Cold

WARNING -
precautions

a) Storeth

b) Carryo

c) Switch ¢n the wheelchair.

d) Subject
e) Inspect
f)  Conduc
7.5 Hoto

WARNING -
precautions

The inspection specified in IEC 60529 need not be performed.

the wheelchair for evidence that any driven part has moved.

[ the functional check specified in clause 8 commencing within 5 min of complgtion of d).

e wheelchair for 1 h + 5 min at standard ambient conditions.
| the functional check specified in clause 8 commencing within/5\min of completion of h).
pperating conditions

— During this test the wheelchair will become very cold. It is essential that appropria
are taken to protect test personnel.

e wheelchair for not less than 20 h at standard ambient conditions with the wheelchair turned

It the functional check specified in clause. 8.

the wheelchair to a temperature of (- 25 fé) °C for not less than 3 h.

the wheelchair for evidenee that any driven part has moved.

| the functional check specified in clause 8 commencing within 5 min of completion of d).
perating cenditions

— During“this test the wheelchair will become very hot. It is essential that appropria
are.taken to protect test personnel.

ite safety

off.

ite safety

a) Storeth

e wheelchair for not less than 20 h at standard ambient conditions with the wheelchair turned

b) Carry out the functional check specified in clause 8.

c) Switch on the wheelchair.

d) Subject

e) Inspect

the wheelchair to a temperature of (50 fg) °C for not less than 3 h.

the wheelchair for evidence that any driven part has moved.

f)  Conduct the functional check specified in clause 8 commencing within 5 min of completion of d).
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7.6 Cold storage conditions

WARNING — During this test the wheelchair will become very cold. It is essential that appropriate safety
precautions are taken to protect test personnel.

a)

b)

c)

d) Subje
e)

f)  Store
g) Insps
h) Cond
7.7 Ho

WARNIN

precautid
a) Store
b) Carry
c) Switg
d) Subje
e) Inspsd
f)  Store
g) Cond
8 Fun

The follov
being sub

Store the wheelchair for not less than 20 h at standard ambient conditions with the wheelchair turned off.

Carry out the functional check specified in clause 8.

Remove the batteries from the wheelchair.

Replace the batteries removed in c).

ct the wheelchair to a temperature of (— 40 + 5) °C for not less than 5 h.

the wheelchair for 1 h £ 5 min at standard ambient conditions with the wheelchairturned off.
ct the wheelchair for evidence that any driven part has moved.

uct the functional check specified in clause 8 commencing within 5 min 0f completion of f).

storage conditions

5 — During this test the wheelchair will become very:hot. It is essential that approp
ns are taken to protect test personnel.

the wheelchair for not less than 20 h at standard ambient conditions with the wheelchair turn
out the functional check specified in clause 8;

h off the wheelchair.

ct the wheelchair to a temperature of*(65 + 5) °C for not less than 5 h.

ct the wheelchair for evidence:that any driven part has moved.

the wheelchair for 1 h.& 5minutes at (20 = 5) °C.

uct the functional.check specified in clause 8 commencing within 5 min of completion of f).

ctional €h'eck

ing{check is used to determine if the wheelchair functions with acceptable performance bef
€eted to the environmental conditions of tests 7.3 to 7.7.

riate safety

ed off.

bre and after

8.1 Requirements

When tested as specified in 8.2:

a)

b)

c)

d)

the wheelchair, or any part of the wheelchair, shall not perform any unintended or abnormal movement;

the time taken to drive the wheelchair between the rectangles on the test path specified in Figure 2 shall not
exceed 60 s;

the wheelchair shall not fail to stop when commanded by its control device;

the wheelchair shall not fail to remain stationary when the control device is released.
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