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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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Stanglards
adopted by fhe technical committees are circulated to the member bodies for voting. Publication¥as an
International|Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the,subject of gatent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 28802 was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC 5, Ergongmics
of the physical environment.
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Introduction

This is one of a series of International Standards concerned with the ergonomics of the physical en

vironment. It

provides a method for conducting an environmental survey. It complements other International Standards in the
series concerned with specific components of the environment such as thermal, acoustic, lighting and air quality
environments. It builds upon those standards to allow the assessment of human response to the total environment.

This International Standard presents methods for the evaluation of comfort using physical mea

sures of the

environment and subjective measures from people. It provides methods for the assessment of thermal, acoustic,
visual and lighting, and air quality environments, as well as other relevant environmental components. For
each environmental component, methods are provided for measuring the physical environment and subjective
respgnses to the environment. An assessment form for use as an environmental assessment tool by the

person conducting the survey is also included.

Meagurement of the physical environment is conducted using relevant instrumentation such as a {fhermometer,
soung level meter or illuminance meter. Where appropriate, reference to the relevantlnternationgl Standard is
proviged for the specification of the instruments. Subjective methods quantify thetesponses of [people to an

envirpnment using subjective scales. For each environmental component, examples of subjecti
proviged. The third part of the assessment is concerned with observation. Far-edch environmenta
advide on what may be included in an observation assessment form is proyided. An example of an
form fis provided in Annex A.

e scales are
component,
assessment

Each| of these methods has been developed according to basic principles. The most appropfiate form of

the mpethod or combination of methods used in concert, for the.determination of environmental

comfort, will

depend upon the context and environment of interest. This Intéchational Standard provides both grinciples and

application of methods for the assessment of environments/using an environmental survey, and ¢

omplements

standards concerned with the ergonomics of the physical environment. In particular, it can be ysed together

with ¢nvironmental indices that are valid for use in these environments.
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INTERNATIONAL STANDARD

ISO 28802:2012(E)

Ergonomics of the physical environment — Assessment of
environments by means of an environmental survey involving
physical measurements of the environment and subjective
responses of people

1

This
well-
but provides the general principles that allow assessment and evaluation.

It prepents the principles for conducting an environmental survey to assess the comfért and well-be
in enyironments. It gives guidance on the design of the survey, as well as on the environmental mgasurements
used
respd

Itis 2
the ofpcupants of those environments who can be considered as pfoviding valid responses to an e
survegy. There may be specific features of certain types of enviconment that have to be taken
howgver, the general principles it outlines will apply.

This
thermal environments, the acoustic environment, the visral and lit environment, air quality and other ¢
factofs that could be considered to influence the conjfort and well-being of the occupants of an en|

Itisa
envirpnments such as those found in buildings. It is intended to be used by people involved in
asse
those

NOTH
speci

2

The following refetenced documents are indispensable for the application of this documen
refergnces, only'the edition cited applies. For undated references, the latest edition of the referenc
(incldding any-amendments) applies.

ISO 1726, Ergonomics of the thermal environment — Instruments for measuring physical quantit

PPN -\
YOLUNMG

nternational Standard provides an environmental survey method for the assessment©f the
peing of occupants of indoor and outdoor environments. It is not restricted to any partieular

to quantify the environment and the subjective assessment methods-used to quantify th
nses to that environment. It does not provide guidance on the design of subjective scales.

pplicable to built as well as other environments, including vehicle and outdoor environmer

nternational Standard is not restricted to specific environmental components. It includes a

basic ergonomics standard which can contribute to the development of standards concerned

5sment and evaluation of physicalenvironments, including general ergonomics practitione
who develop standards and guidelines for specific applications.

The results of the enviranmental survey produced by the application of this International Standa
ic problems that require expert advice.

ormative references

comfort and
environment,

ing of people
e occupants’
ts, and to all

nvironmental
nto account;

ssessment of
nvironmental
vironment.

with specific
the general
rs as well as

d may identify

t. For dated
ed document

es

ISO 7730, Ergonomics of the thermal environment — Analytical determination and interpretation of thermal
comfort using calculation of the PMV and PPD indices and local thermal comfort criteria

ISO 8041, Human response to vibration — Measuring instrumentation

ISO 8996, Ergonomics of the thermal environment — Determination of metabolic rate

ISO 9612, Acoustics — Determination of occupational noise exposure — Engineering method

ISO 9920, Ergonomics of the thermal environment — Estimation of thermal insulation and water vapour
resistance of a clothing ensemble

ISO 13731, Ergonomics of the thermal environment — Vocabulary and symbols

© 1SO 2012 — All rights reserved


https://standardsiso.com/api/?name=87f69385b6f5ab9587b166d35acd8980

ISO 28802:2012(E)

ISO 15265, Ergonomics of the thermal environment — Risk assessment strategy for the prevention of stress or
discomfort in thermal working conditions

IEC 61672-1, Electroacoustics — Sound level meters — Part 1: Specifications

CIE 69, Methods of Characterizing llluminance Meters and Luminance Meters: Performance, characteristics
and specifications
3 Terms, definitions and symbols

For the purposes of this document, the terms, definitions and symbols given in ISO 13731 and the following
terms and ddfinitions apply.

341
adaptive opportunity
opportunity fpr a person to alter the environment to which he or she is exposed by behavigural (move away,
adjust posturg, adjust clothing, etc.) or other means (e.g. open window, close door, adjust environmental controls)

3.2
behavioural method
method that guantifies or represents human behaviour in response to an environment

3.3
objective mgthod
method that| quantifies the physical, physiological or psychological~gondition of a person by the uge of
instrumentaton or measures of output such as performance measures

3.4
subjective method
method that guantifies the responses of people to an envitconment using subjective scales

4 Designing an environmental survey

4.1 Aim of survey

The design ¢f any environmental survey will depend upon the specific aims of that survey. It is necegsary,
therefore, to pe specific about the aims of the survey.

Two general |principles are

— a typical environmentalsurvey involves measuring the physical environmental conditions and alsp the
subjective responses of people exposed to the environment, and

— an optimum_survey will achieve its aim with efficient use of resources.

4.2 Measurement of the physical environment

Instruments shall be selected according to the appropriate specifications and standards as presented in the
following subclauses under each environmental component. Particular considerations will include range,
accuracy, sensitivity and physical robustness. Calibration procedures will be necessary to ensure that the
instruments measure according to the specification. Depending on the instrument, it is recommended to
calibrate both before and after an environmental survey to check for “drift”. Practical use of instruments is
important and there are many pitfalls. It is important to remember that the objective of the measurement is to
quantify the physical environment to which people are exposed. “Experimenter” interference by leaning over a
light meter, talking when taking noise measurements, or an equipment case shading a globe thermometer, are
all examples of practical errors that shall be avoided.

2 © 1S0 2012 — All rights reserved
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4.3 Measurement of subjective responses

IMPORTANT — The subjective scales presented are those typically used in the investigation of the
environment under consideration. The scales used may differ depending upon context.

Subjective methods quantify the responses of people to an environment using subjective scales. Such scales
are based upon psychological continua (or constructs) that are relevant to the psychological phenomenon of
interest. It is important to know the properties of the scales in order to correctly interpret the results. Scales of
sensation (e.g. hot or cold), preference, comfort, annoyance, smell and stickiness are often used in comfort
assessment. Advantages of subjective methods are that they are simple to administer and are directly related
toth gicalp s —Disadvantac ubject d 3y sre-with what they
are mieasuring, some groups may not be able to perform the subjective task (e.g. babies, childfer], people with
disahjilities) and there is no reason given as to why such a response is provided.

ISO 10551 provides guidance on the construction of subjective scales. Five types of scales are iglentified:

perceptual (How do you feel now? e.g. hot);

affective (How do you find it? e.g. comfortable);

q

preference (How would you prefer to be? e.g. cooler);

acceptance (acceptable/unacceptable);

[

plerance (Is the environment tolerable?).

From| these basic subjective dimensions, questionnaires ofi§ubjective scales can be developed.

The 1
subjg

esponses of people that will be measured are to be selected according to the aims of the sur
ctive responses are taken to quantify comfort’Objective measures are sometimes used,

in the¢ thermal environment, mean skin temperature (and sometimes sweat loss) to compleme]

meas
subjg
have
the W
for e
frequ
scalg
know

ures. In a novel situation, subjective scales shall be established from “first principles” by
ctive continua using psychological techniques. Subjective scales for assessing environm
however, become established. Examples are provided in Clauses 5, 6, 7 and 8. It is importa
ay in which a scale is presented and administered can influence results. A single-sheet g
ample, may be preferable t6ta*number of pages. The exact question asked shall be est3
ency of completion of the-questionnaire should be balanced with the overall aim of design. |
s (from English, for example) as well as cultural aspects of the subject sample will be issu
ledge to people of their previous ratings or of those from other subjects’ responses shal

Subject training and instruction will be necessary to ensure that the subjects have a correct und

what
areas

Itis i
For n
will b

is required. Some scales are used for ratings of overall “comfort” as well as for comfort rating
of the body.

mportant.te’ avoid leading questions when developing scales (e.g. ‘You are uncomfortable
ewly-censtructed scales, expert advice might be necessary. Pilot testing of newly-constru
B necessary.

vey. Typically
for example
nt subjective
establishing
ntal comfort
t to note that
uestionnaire,
blished. The
ranslation of
es. Providing
be avoided.
erstanding of
s for specific

aren’t you?’).
cted surveys

4.4

Where to measure?

Where to measure the environment will be determined by the aim of the survey; typically, the intention will
be to quantify the environment to which people are exposed, and this will then be their physical location.
If people are static then this is clear. For environments where people move around or for large groups of
people, a representative sample of spaces will be required for measurement. Environments vary continuously
in space, and it may be useful to identify measurement points in three dimensions. This will depend upon how
homogeneous the environment is and how homogeneously spaced people are. Where people are evenly
spread about a room, a simple grid system can be identified. Of note is that where one component of an
environment may be homogeneous (e.g. temperature) another may not (e.g. light level).

© 1SO 2012 — All rights reserved
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For subjective measures it will be important, where possible, to ask how subjects feel now and in the exact
space to be assessed. Measurements based upon memory or general impression are not as reliable as those
obtained when the person is directly exposed to that environment.

4.5 What to measure?

What needs to be measured will depend upon the context. It is usual to measure thermal, visual and acoustic
environments. Air quality in indoor environments would also be typically measured, but vibration would usually be
measured only where present at perceptible levels (e.g. in vehicles and some buildings). Important parameters
for the assessment of each environmental component are provided later in this International Standard. Typical
physical measurements include air temperature, humidity, air velocity, radiant temperature, noise levels and
illuminance. Additional physical measures may be included as appropriate.

Subijective
to provide an
of the subjed
extreme env

4.6 When

Environment
the subjectiv
representatiy
be influence
long-term su
produced by

easures can often be used to complement physical measures and analysis. They may be
indication of possible problems (e.g. annoyance) before physical measures are takén? The 1|
tive scales and type used will depend upon the context and may have to be extended for
ronments.

to measure?

5 vary in space and time and the objective of the survey is to quantify the environmen
e response to it. It is important, therefore, to measure at times<of the day when condition|
e of the environments to which people are exposed. Conditions-to which people are expose
| by outside weather and it could be necessary to measure throughout the day or to carry
Fvey across the year. Temperatures can “build up” in a*toom throughout the day due to the
machines and people. Carbon dioxide can also accumulate during the day and air quality ¢

used
ange
more

[ and
S are
H can
out a
heat
hn be

reduced. It may be useful to continuously record physical measures or take readings at a number of different

times. Subje
end of a shif
time when m
environment

4.7 Howr

A valid methg
example, wh
upon identify
comfort and
of a space d
the populatid
experience,
subjects seld

Ctive measures may also be taken — for example;iin the morning and in the afternoon toward
. If only one set of measurements is possible) then it is recommended to conduct the surve
pst dissatisfaction is expected, based upgn preliminary information. When people move fror
to another, short-term effects caused by.such movements shall be taken into account.

hany people and who?

d of evaluating environments\is to use a panel of experts. This technique is used in wine tastin
bre acknowledged experts give opinions concerning the quality of wines. This technique def
ing unbiased acknowledged experts. This is not usually possible in the area of environm
he environmental sutvey design shall specifically avoid bias. It is usual to survey all the occu
r, if that is impractical, to identify a “random” sample of human subjects as representativ
n of interest./This is a question of statistical sampling and relevant factors such as age, ge
and anthropemetry could be identified and could influence subject selection. The numi
cted wilkdepend upon the aim.

4.8 Adapllive opportunities

s the
y at a
none

g, for
ends
ental
bants
es of
nder,
er of

When conducting a practical survey, it is important to recognize that people will behave in such a way as to
avoid discomfort or dissatisfaction. In using an observation assessment form, where the person conducting
the survey makes general observations concerning the environment, it is useful to identify the opportunity
people have to do this (see Annex A). This will be determined by the organizational and social environment
as well as the environmental design. An environment where people can move around, adjust clothing and/or
have the ability to change environmental conditions (thermostat, light levels, open a window, etc.) can be more
satisfactory than one where people have restricted opportunity. Restrictions can be caused by the task (e.g.
emergency telephone operator who cannot leave the workplace), the character of the organization (e.g. strict
dress code, obligation to wear a uniform) or the building (e.g. sealed windows), to take some examples. It can
also be caused by the characteristics of the person him or herself (e.g. a person with a disability/restricted
movement). In any environmental survey, such adaptive opportunities shall be considered.
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5 Measurement of the thermal environment

5.1

5.1.1

Physical measures

Parameters

Air temperature

Radiant temperature

A
f

Thes
the e

5.1.2
Instr

Estin
with

\ir velocity
Humidity

e are normally used with estimates of the clothing insulation worn and the actiyity level of
nvironment.

Instruments
uments for measuring a thermal environment in accordance with ISO 7726.

ation of the metabolic heat production of people conductingdifferent activities shall be ir
SO 8996.

Estimation of the thermal insulation of clothing worn by people in an environment shall be in

with

5.1.3

The i
occu
minin
asse
is ald
time
heter
at thr

5.2

Psyc
acce

Guid

SO 9920.

Application

nstruments shall be placed such that they ' measure the environment that would be experi
bant of the space (e.g. at the workstation or on the desk where the person works). They
num interference with the environment and shall not influence the subjective judgements o
Esment form part of the survey. The time of day is important when assessing thermal eny
o important to ensure that_assufficient measurement duration is provided, both to take aq
constant of the instruments\(e.g. globe thermometer) and to quantify any variation in the en

ee different heights:-ahkle, abdomen and head.

Subjective measures

hological¢gontinua (subjective terms): thermal sensation, uncomfortable, stickiness,
btability;-satisfaction, draughtiness and dryness.

he people in

accordance

accordance

enced by the
shall provide
observation
ironments. It
count of the
vironment. In

pgeneous environments orwhen local discomfort occurs, it is recommended that measuremegnts be made

preference,

environment

hnce on the construction of subjective scales for the assessment of the influence of the therma

A HES oY o W Wa ¥~ ~ i i =Y

is prow

o £all PN TUT 1 1 i P= N 1 28 mantaftharnaaol oY
UTU TIT TV TUUJVT. TT1C I\JIIUVVIIIy darc LyPI\JGlI LUAITO UOTUTIT UTC dooToolTICTIu Ur uaicritiar ©riv

Sensation scale

“Please rate on the following scale how YOU feel NOW.”
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+3 Hot

+2 Warm

+1 Slightly warm

0 Neutral

-1 Slightly cool

-2 Cool
-3 Cold

This scale is
can be comp
The emphas
person or a ¢
to be) NOW
line, a contin
mark on the
be given a n
scales. An e
“Very cold”

Uncomfort

4 \Very

3 Uncq

2 Sligh

ared directly with international standards assessments as well as with the results of éther sty
s to the subject (person providing the rating) is how he/she, him/herself (“YOU).—"not an
eneral view of the group — feels (how the person actually feels, not how the efQvironment s
at that particular time). The form of the scale is in discrete intervals; although) by joining V
uous form of the scale can be used. For example, a rating of between +1™and +2 (indicateq

imerical value, such as “+1,3”. Continuous forms also apply to the tncomfortable and stick
nd “Extremely cold” (see ISO 10551).

ble scale

uncomfortable

mfortable

tly uncomfortable

1 Not
Stickiness
Very
SticK
Sligh
1 Not{

These two sq

Icale

ncomfortable

sticky
Yy
tly sticky
ticky

ales havea similar form, with an absence of effect at the base of the scale and increasing str

of effectup t
rating. This
The descript]
scales are in

e scale;-An important point is that a consistent word — uncomfortable or sticky — is used for|
resents the specific psychological continuum as well as ensuring that the scale is unidimens

ine between +1 and +2) will indicate that the subject felt between “slightty warm” and “warmy’

kKtension of the scale, if required, would be to use the terms “Very hot” and “Extremely hot],

)

the thermal sensation scale according to ISO 7730. It is useful to use standard scales-as r¢sults

dies.
other
bems
vith a
by a
and
ness
and

on uncomfortable is a negatlve effect of the enwronment as is st/ck/ness It is unllkely th

eople

can be slightly warm and not uncomfortable but |t is unlikely that a sedentary, clothed subJect would feel cold,
very sticky, and not uncomfortable.

Preference scale

“Please rate

on the following scale how YOU would like to be NOW.”
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7. Much warmer

6. Warmer

5. Slightly warmer

4. No change

3. Slightly cooler

2. Cooler

4

Much caoler
—hrHoH-G0018¢t

Prefe
rates
be sl
chan
upon
choo

of interest. These can be confounded with visual stimuli such as those €xperienced when dr

the ¢
be ¢
soph

the aims of the experiment. If a percentage of satisfaction is required, then'a forced (the
5e) yes or no response to “Are you satisfied?” would give a direct measure. Ratings of pleg

ountryside on a sunny day, but solar radiation can elicit pleasant and unpleasant respong
bnsidered if relevant. Ratings of acceptability will be useful toryehicle manufacturers. TH
sticated level of judgement based upon what a subject feels is"acceptable in that context. A

02:2012(E)

rence scales are used in assessment, as they provide a “value” judgement from subjects. If a subject
a sensation of “slightly warm”, for example, this does not indicate whether or not He or she “wishes” to
ghtly warm. The preference rating compares how the subject is with how he or she-would like to be. No
he will indicate a form of acceptability, preference and satisfaction. Other scalesean be useflll, depending

subject shall
sure may be

ving through

es and shall
ey require a
combination

of scales integrated into a questionnaire provides a useful measufement tool. The scales will complement each

other
some

Draughtiness scale

4

N

l

Drynless scale

4

3. Draughty

1. Not draughty

2. Slightly dry
1. Not.dry

and give a detailed profile of comfort. Subjective ratings:\from individual parts of the bod
indication of why subjects gave their “overall” rating.

|. Very draughty

. Slightly draughty

L. Very dry
. Dry

Satiqfaction scale

Satisfied Not satisfied

Acceptability scale

Acce

5.3

ptable Not acceptable

Observation/assessment

will provide

The person conducting the survey shall note the general impression of the thermal environment (hot,
comfortable, cold, draughty, etc.) and, in particular, local discomfort factors. Consideration shall be given to the
dynamics of how the room is heated and cooled and how this will affect the occupants. Are there aspects of an
occupant’s behaviour that can be identified with the influence of the thermal environment? What can occupants
do to avoid being too hot or too cold (adaptive opportunity)? Can they move around, adjust clothing, vary

© 18O
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activity, close windows, adjust the thermostat, and so on? The risk assessment forms for thermal environments
provided in ISO 15265 shall be used.

6 Measurement of the acoustical environment

6.1

6.1.1

A-weighted sound pressure level

Physical measures

Parameters

Equivald

6.1.2

Sound level

pressure levels, as specified in IEC 61672-1.

6.1.3 Application

The method
be used. The
sound level |
give a sound
sound press

6.2 Subje
Psychologica

Subjective s
generic term

Instriments

ctive measures

nt continuous A-weighted sound pressure level

meters for measuring A-weighted sound pressure and equivalent continuous_A-weighted S

specified in ISO 9612 for determining occupational noise expasufe using sound level meters|
survey requires that the acoustical environment to which pégple are exposed be quantified
vill have both spatial and temporal variations. A number of\measures over different conditior
level profile (people in a room, equipment on or off, etcy:"The equivalent continuous A-wei
ire level will give an overall average value of the sound’levels over a longer period of time.

| continua (subjective terms): annoyancey.preference, satisfaction and acceptability.

cales for acoustics typically use the seales of annoyance specified in ISO/TS 15666, but
5 may also be used. The following‘are examples of scales.

Annoyance
4. Very
3. Anno}
2. Slight|
1. Not a

Preference $cale

!

cale
noying
ing

y annoying

noying

ound

shall
. The
s will
jhted

other

“Please rate

4. Much

ntha followin
HHe1+oHOWA

lo-how-YOU would-ike-it-to-be-NOW.”

a-seca
TgoTote

quieter

3. Quieter

2. Slight
1. No ch

ly quieter

ange

Preference scales shall be used in the assessment, as they evoke a “value” judgement from subjects. If a
subject rates a sensation as “loud”, for example, this does not indicate whether or not he or she wishes that it
were quieter. The preference rating compares how the subject’s environment is, with how he or she would like
it to be. No change will indicate a form of acceptability, preference and satisfaction. It could be that a person
would prefer different aspects of the acoustic environment to change. In that case, the subjective scale can
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be used for each different aspect. For example, a person may wish the background sound, but not the other
sounds in the space, to be quieter.

Acce

ptability scale

Acceptable Not acceptable

Satisfaction scale

Satisfied Not satisfied

Sour

ces of noise

“Pled

6.3

The

back
such
andd
or pu

7 Measurement of the visual and lighting environment

71

711

— i

7.1.2

lluminance meter, as specified in GIE*69.

713

HoriZ
quan
on th
a nur
and ¢
cond

se indicate any sources of noise YOU can hear in your environment NOW.”

Observation/assessment

jround noise levels and the general ability of the occupants to conduct any tasks. Particular r
as machines, printers, footfalls, people talking, ventilation fans or telephones, shall be note
uration of noise may be noted for particular causes of annoyance, as well-as intermittent or im
Fe tones that may lead to annoyance. The change of noise sourcesthroughout the day shall

Physical measures

Parameter

Horizontal illuminance

Instrument

Application

ified. It may also.b@appropriate to take specific task-related measurements. The level can va
e location of people and objects between the lighting source and the surface. Where lightin

an be influenced by the time of day, as outside conditions will often influence lighting levels
Licting-the measurement shall take care not to interfere with the lighting levels received by tH

berson conducting the survey shall note the general impression of the acoustie environmént, including

oise sources
d. Frequency
pulsive noise
be noted.

ontal illuminance shall be measured such that the level available in the visual scene of the person is

ry depending
y levels vary,

hber of readings may be necessary to quantify the lighting profile; light levels can vary in space and time,

. The person
€ sensor.

NOTH

General guidance on the lighting of indoor workplaces can be found in ISO 8995-1.

7.2

Subjective measures

Psychological continua (subjective terms): visual discomfort, preference, acceptability and satisfaction.

Visual discomfort scale

“Plea

© 18O

se rate on the following scale YOUR visual discomfort NOW.”
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4. Much

discomfort

3. Discomfort

2. Slight

discomfort

1. No discomfort

Preference scale

“Please rate on the following scale how YOU would like your visual environment to be NOW.”

7. Much

6. Lightd
5. Slight]
4. No ch
3. Slight
2. Darks
1. Much

Preference {
subject rates|
darker. The

she would ik

ghter
r
y lighter
ange

y darker
r
darker

cales shall be used in the assessment, as they evoke axivalue” judgement from subjectg
a sensation as “bright”, for example, this does not indicate‘whether or not he or she wishes it
preference rating compares the subject’s perception @f how the environment is, with how
e it to be. No change will indicate a form of acceptability, preference and satisfaction. It col

.Ifa
were
he or
Id be

that a person would prefer different aspects of the visual environment to change. In that case, the subjgctive

scale can be
aspects of th

Acceptabilif
Acceptable
Satisfaction
Satisfied

Sources of

“Please indid

7.3 Obser

The person

used for each different aspect. For example, aperson may wish the background, but not the
e visual environment, to be brighter.

y scale
Not acceptable
scale
Not satisfied
jlare

ate if you arelexperiencing any glare NOW.”

'vationzassessment

other

Liding

conducting the survey shall note the general impression of the visual environment incl

background |

s that

cause visual discomfort shall be noted, as well as the change of visual environment, including light levels and
sources throughout the day. A general impression of mood and aesthetics can be recorded, as this will relate
to overall satisfaction. An impression shall be taken as to whether the lighting and general visual environment
is complementary to the purpose of the space — for example, does the general colour or level of the lighting fit
with the purpose of the space such as, formal for an office or warm and intimate for a social space.

10
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8 Measurement of the air quality environment
8.1 Physical measures

8.1.1 Parameter

— Level of CO2

8.1.2 Instrumentation

SuitJble instruments for measuring CO> levels, as specified by the manufacturers.

8.1.3| Application

The level of CO2 shall be representative of levels to which people are exposed. i@ Closed envifonment, this
may pe homogeneous in distribution; however, people nearer windows or doers“may have different values.
CO2 Jevels will build up during the day in an insufficiently ventilated spacesand shall therefore be measured
throujghout the day. COz levels indicate ventilation and the degree of fresh-air as well as genefal air quality
(ever] though COz itself does not smell), as levels will correlate with the build-up of other gase$ and odours
within a space.

NOTH In particular contexts, it can be of advantage to measure specific gases or particulate levels slich as carbon
monokide, formaldehyde, particulates and others.

8.2 | Subjective measures

The psychological continuum (subjective term) is shielly.
Smelliness scale

4. Very smelly

3. Smelly

2. Slightly smelly
1. Not smelly

Preference scale

It car| be reasonably assumed that if a person rates an environment as “smelly” then they would prefer no smell
at all] The term.itself is assumed to be negative. Pleasant smells would therefore not be rated as|*smelly”.

Accdptahility scale

Acceptabte Notacceptabte
Satisfaction scale

Satisfied Not satisfied
Sources of smells

“Please indicate any sources of smell in your environment NOW.”

8.3 Observation assessment

The person conducting the survey shall note the general impression of the air quality, including any sources
of smells. Inputs and outputs of air shall be noted, as well as circulation patterns, dead spots and the type of
ventilation system(s). In buildings, inputs and exhaust systems shall be identified for the whole building, with

© 1S0O 2012 — All rights reserved 1


https://standardsiso.com/api/?name=87f69385b6f5ab9587b166d35acd8980

ISO 28802:2012(E)

particular attention paid to pollution sources. The change of air quality levels and sources throughout the day
shall be noted. Particular attention shall be paid to the fact that people adapt to smells. It is important, therefore,

to gain an im

pression when an occupant first enters a space as well as for prolonged exposure.

9 Measurement of the vibration environment

9.1

9.1.1

Physical measures

Parameters

Acceleration
roll, pitch ang

9.1.2

The perform
the purpose

NOTE IS
and shock: fol
weighted root

9.1.3 Application

Acceleromet
entry to the |

9.2 Subje
Psychologic{

NOTE Te
a negative ex
expression of

Uncomfortable scale

6. Extre
5. Very
4. Unco

3. Fairly

Instriments

ctive measures

];ncomfortable

in the vertical, horizontal and fore-and-aft directions with respect to a person, sometimesya
| yaw.

bnce specifications and tolerance limits for instruments designed to measure ibration valug
Dbf assessing human response to vibration shall be in accordance with ISO8041.

O 2631-1 provides general guidance on measurement, evaluation and assessment of whole-body vib

I the evaluation of motion with respect to comfort, ISO 2631-1 recommends that the overall freqy
mean-square acceleration or vibration dose value be determined.

brs are to be situated orthogonally so as to measure,iffall directions of interest and at the pq
ody. This attempts to quantify the acceleration to which the person is exposed.

| continua (subjective terms): uncomfortable; annoying.
rms used are those generally used in yibration assessment. The term unpleasant could be regard

erience and an expression of dislike. by the person experiencing the vibration. Uncomfortable is mq
ack of contentment. They are likely*to be closely correlated in many applications.

mely uncomfortable

fortable

uncomfortable

2. Alittl

soin

bs for

ration
ency-

int of

ed as
re an

uncomfortable

1. Not uncomfortable

Annoyance

scale

4. Very annoying

3. Annoying

2. Slight

ly annoying

1. Not annoying

12
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Acceptability scale

Acceptable Not acceptable

Satisfaction scale

Satisfied Not satisfied

Sources of vibration

“Please indicate any sources of vibration in your environment NOW.”

9.3 |Observation/assessment

The person conducting the survey shall observe how the motion is affecting a person’s‘attentia

and 4

to read or drink. In a building, vibration can be distracting or cause alarm or annoyance.

10 (

The
precq
aestH
influg
socid

dissatisfaction at work. Management styles and worker relations are often influential. It is im

cond
envir

bility to carry out tasks. In a vehicle, motion will be expected but could interfere with driving

Dther environmental factors

main components of the physical environment that influence human responses are preg
ding clauses. Other factors that can be of influence include-the tactile environment and

n, behaviour
or the ability

ented in the
the general
will also be

etics of the environment. The general disposition of those)éxperiencing an environment
| interaction. It is possible that complaints about the efvifonment are fundamentally caus

Licting a survey to take this into account. The person conducting the survey becomes part
bnment him or herself and shall recognize that he'or she can influence subjective response

d by general
ortant when
of the social

D.

ntial. The person conducting the survey shall note the ‘general atmosphere in the spaC{ in terms of

© 18O
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A.1

Annex A
(informative)

Example of an environmental survey in a building

General

The following
and found, a

A2 The

is a practical example of an environmental survey and an actual case. It describes what wals
nd the actual materials that were used.

problem

done

The consulting ergonomist received a request for assistance from managers of an office "complex wher¢ in a

particular lar
workers com|
Medical opin
seriousness

A3 The

It was agree
recommenda
included arri
form comple
individual wg
the assessm

A4 The

The form us{
address imp
the “worst” a

e open plan office, workers were refusing to work and some were refusingto enter the room
plained of feeling unwell and of unusual odours, tastes, facial tensions; headaches and leth
on had recommended tests for carbon monoxide build-up which,had proven negative. Due {
bf the case, the manager had been directed to seek expert assistafee. Did they have a sick buil

environmental ergonomics survey

| that the ergonomist would undertake a “first shot’ environmental ergonomics survey and
tions for a solution and further action. The ergehomist conducted a one-day assessmen
val and briefing by the managers, observation and measurements in the office, assesq
tion by the ergonomist, completion of stand-alone questionnaires by the staff, interviewg
rkers and a de-briefing of managers..A report and recommendations were provided soon
ent.

“expert” assessment form

brtant questions and provide direct views concerning what is significant (e.g. the “best” aspeq
spect).

. The
argy.
o the
ding?

make
t that
ment
with
after

bd by the ergonomist is shown in Table A.1. It is designed to “force” the expert to systemalfically

tand

14
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Table A1 — “Expert” assessment form used by ergonomists

as part of environmental ergonomics survey

ISO 28802:2012(E)

PHYSICAL ENVIRONMENT AND HUMAN PERFORMANCE ASSESSMENT FORM

Complete this form in the context of the organizational culture and mission, the job requirements of the staff
and how the physical environment may affect their performance and productivity.

perfprmance?

Category Comments
General impression (one sentence and one word
descriptors)

Good points (include what the best aspect is)

Bad| points (include what the worst aspect is)

Air quality (immediate impression on entering: stuffy,
smefly, dusty?)

Thermal environment (hot, cold, humid, draughty,
hot/gold surfaces, sweaty)

Lighting and visual environment (easy to see?
lighting levels, clean windows and lights, glare,
gengral appearance)

Noise and vibration (detect vibration, footfall,
background noise level, interruptions, interference
with|task, annoying, noise sources, echoes)
Furniture (appearance and condition, fit for purpose,
fit tg person’s size, telephone, chair)

Computer equipment (correctly positioned and
adjusted, glare on screen, reflections, orientation)
Ovelrall layout (storage space, organization of-work,
filing system, coats and accessories)

Adaptive opportunity (clothing adjustment, move
aroynd, open window, control over conditions, level
of agtivity, take breaks)

Disfraction (sources of distraction from task that
ceasge work or interfere with pefformance)

Ovefrall conclusion: [Environment optimum for | Yes or No:

Recommendations:

From The assessment form It was considered that the office appeared well-equipped with a good layout and
modern workstations. The fabric of the building was poor and there was a fusty smell. The best aspect was the
modern and attractive equipment, good layout and the quietness of the room. The worst aspect was that there was
poor building fabric and the smell. Air quality seemed poor with some dampness. The thermal environment was
acceptable, although a supplementary heater was noted. Daylight was present, but when dull outside, the lights
provided poor colour rendering and the strip light was not working. It was possible to open windows. Although
caution is always needed concerning expert subjective opinion, it was evident that air quality was a problem.

A.5 Questionnaire

The following simple questionnaire was completed by each of the workers at his/her workplace.

“What do YOU think of your workplace environment?

© 1SO 2012 — All rights reserved
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Please answer the following questions concerning YOUR COMFORT and SATISFACTION with your environment.

Thermal environment

a) Please indicate on the scale below how YOU feel NOW.

Hot —

Warm —

Slightly warm ——

b) Pleasei

c) Areyou

d) Pleased
THERM

Lighting ang

e) Pleasei

Neutral —

Slightly cool ——

Cool

Cold —

hdicate how YOU would like to be NOW.

Warmer No change Cooler

generally satisfied with your thermal environment at work?

Yes No

ive any additional information'or comments which you think are relevant to the assessment o
AL environment at work (draughts, dryness, clothing, suggested improvements, etc.)

l visual environment

hdicate on the following scale how YOU find your VISUAL environment NOW.

Very uncomfortable ——

Uncomfortable —

Fyour

Slightly uncomfortable ——

Not uncomfortable ———

f) Please indicate any sources of glare YOU can see in your VISUAL environment NOW.

g) Areyou

16

generally satisfied with your LIGHTING AND VISUAL environment at work?
Yes No
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