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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 International Standard provides a method for the assessment of heat stress. It is one of a series of
standards intended for use in the assessment of thermal environments. These include standards for the
assessment of hot, moderate and cold environments involving both the principles of assessment and
their practical application.

The wet bulb globe temperature (WBGT) is a heat stress index and its value represents the thermal
environment to which an individual is exposed. This index is easy to determine in most environments.
It should be regarded as a screening method to establish the presence or absence of heat stress.

A method of estimating the thermal stress, based on an analysis of the heat exchange between a person
and the environment, allows a more accurate estimation of stress and an analysis of\th¢ methods of
protegtion (see ISO 7933). Such a method should be used either directly when it'is-desired to carry
out an intensive analysis of working conditions in heat, or in addition to the method pregented in this
standard, which is based upon the WBGT index, when the WBGT values obtained exceed the reference
valuep shown.

© IS0 2017 - All rights reserved v
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Ergonomics of the thermal environment — Assessment
of heat stress using the WBGT (wet bulb globe
temperature) index
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ormative references

bllowing documents are referred to in the text imysuch a way that some or all of
tutes requirements of this document. For dated ‘references, only the edition cited
ed references, the latest edition of the referenced document (including any amendmg

D33, Ergonomics of the thermal environment — Analytical determination and interpre
using calculation of the predicted heat strain

B731, Ergonomics of the thermal environment — Vocabulary and symbols

erms and definitions
e purposes of this doeunient, the terms and definitions given in ISO 13731 and the fol

1d [EC maintain terminological databases for use in standardization at the following

$0 Online brgwsing platform: available at http://www.iso.org/obp

C Electopedia: available at http://www.electropedia.org/

ocument presents a screening method for evaluating the heat stress to which a persdn is exposed

ure over the

b other types

their content
applies. For
ents) applies.

tation of heat

owing apply.

Addresses:

wet bulb globe temperature

WBGT
simple index of the environment that is considered along with metabolic rate to assess the potential for
heat stress among those exposed to hot conditions

Note 1 to entry: The WBGT combines the measurement of two derived parameters: natural wet-bulb temperature
(taw) and black globe temperature (tg). Where the sensors are influenced by direct incident radiation from the
sun (solar load), either outdoors or indoors, the weighting of the globe temperature is reduced by including air
temperature (t,).
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3.2

effective wet bulb globe temperature
effective WBGT

WBGTess
WBGT value

adjusted for the effects of clothing

Note 1 to entry: It gives the WBGT environment when the actual clothing worn is equivalent to that when
standard work clothing is worn (thermal insulation index I = 0,6 clo, iy = 0,38). See ISO 9920.

3.3

clothing adjustment value

CAV

adjustment tp the WBGT value to account for the effects of clothing that has different thermal prop
from that of standard work clothing

4 Metho

The degree df heat stress to which a person is exposed depends on

erties

a) the charpcteristics of the environment governing heat transfer betweerithe ambient envirogment
and the body,

b) the production of heat inside the body as a result of physical activity,and

c) the clothing worn, which modifies the exchange of heat with¢he environment.

A detailed analysis of the influence of the environment oii heat stress requires knowledge

following fou
humidity (IS
derived fron
environment
person (see (

The internal
heat product]

The heat str¢
shall be mad

This method|
the calculati
variations in

The WBGT r
up to 8 h.

r basic parameters: air temperature, mean ragiant temperature, air velocity, and ab

1 these basic parameters and which are™a function of the physical parameters
investigated. The WBGT index is used'to give a first approximation of the heat stres
lause 5).

thermal load is the result of metabolic energy caused by activity. The rate of met
ion is usually estimated (see.Clause 6).

ss threshold assumes allong sleeve cotton shirt and cotton trousers/pants. An adjus
e for other clothing (See Clause 7).

for estimating heat stress is based on the assessment of these different parameter
bn of mean values taking into account changes in location, duration and activity, as
time (see Glduse 8).

pference-values (exposure limits) presented correspond to levels of sustained exposu

bf the
solute

0 7726). However, an estimation of this infltence can be made by measuring paranjeters

bf the
S on a

hbolic

fment

s and
rell as

re for
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limits). If the values are greater than the reference values, then the risk of heat-related disorders
increases and it will be necessary to either

— reduce directly the heat stress or strain at the workplace by appropriate methods, or

carry out a detailed analysis of the heat stress using ISO 7933.

It should be noted that the exposure thresholds described in this document are designed to reduce the
risk of heat-related illness and that this does not preclude the possibility of other outcomes associated
with heat stress exposures (e.g. risk of burns and accidents, loss of productivity, or lack of comfort).
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5 Determination of WBGT

Formulae (1) and (2) provide equations for the calculation of WBGT and show the relationship between
the different parameters:

— without solar load

WBGT = 0,7tnw + O,Btg (1)

— with solar load

WBGT-=0,Ztr—+0:247+0: 1 (2)

Globel temperature assesses the total radiant heat load from the sun and other Gources. Formula 2
accounts for an overestimation of direct radiant heat from the sun (solar load), That is, the provisions
of thip document are applicable where there is radiant heat load with or without'direct sqlar radiation

[Fornpulae (1) and (2)].

The reference values were selected so that the level of heat stress could’be sustained duging the total
expodgure over the working day (up to 8 h). The time interval for analysis is about 1 h, rgpresentative
of thg exposure. If there are spatial and/or temporal variations ify the environment, it is necessary to
adjusg for those variations, as described in 9.1 (spatial variation).and 9.2 (temporal variatipn).

Annek B presents the requirements for sensors associated with the measurement of the WBGT.

NOTE[1  There are variations in the design of actual sense$/in instrumentation that are used tolassess WBGT.
The c¢mmon variations in design are described in Annex"C, along with a discussion of the desigh implications
when pompared with the design adopted in this document and specified in Annex B.

NOTE|2 The preferred method for determining WBGT values is direct measurement using the sensors
speciffed in Annex B. However, it is sometimes, ofinterest to predict WBGT values from the four pprameters, air
tempgdrature, mean radiant temperature, relative humidity and air velocity. (See Annex C and D)

6 Determination of metabelic rate

The quantity of heat producéd)inside the body is an important contributor to heat stress and a valid
estimiate of this is essential'for the assessment. Metabolic rate, which represents the totdl quantity of
energy consumed insidé-the body over time, is a good estimation for most situations (i.¢. the energy
consymed can be assumed to be the heat produced, as the energy used for other functions such as
exterhal work is usually negligible by comparison).

Metabolic rate{may be classified as resting, low metabolic rate, moderate metabolic rate, high metabolic
rate qr very'high metabolic rate according to Annex E. The values provided in Table E.1 pre based on
continuotistwork at the described levels of effort. In the case of intermittent work, a time-weighted
averaLing shall be performed in accordance with 9.3.

If a more detailed estimation is required, then the methods presented in ISO 8996 should be used.

7 Determination of effects of clothing

The reference values (exposure limits) provided in Annex A were developed with cotton work
clothes (0,6 clo and iy, = 0,38) as the reference clothing. Different clothing, especially with a different
evaporative resistance, is likely to have a different effect on the heat stress level. For clothing materials
and configurations different from standard work clothing, clothing adjustment values (CAVs) in WBGT
temperature units are provided. The CAV is added to the measured WBGT to produce an effective

© IS0 2017 - All rights reserved 3
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WBGT (WBGTeff) that represents an estimate of the heat stress provided by the actual clothing worn as
an equivalent environment, i.e.

WBGTeff = WBGT + CAV (3)

Annex F provides a list of CAVs. It should be remembered that the effects of clothing can be complex and
that the CAV is a simple adjustment and a first approximation to taking account of the heat stress on a
person as determined from laboratory results.

There may be a clothing ensemble for which a CAV is not directly known. In this case, the CAV may be
estimated from clothing with similar thermal properties. The thermal properties of a wide range of

clothing are

For clothing
detailed ana

CAVisan ap
which the re
general, the

Other effecty
these, the CA
case, and beg
for a margin

8 Timing

brovided 1n 15U Y920,

bnsembles for which the CAV cannot be determined, this document shall not beCused
ysis of the heat stress, using ISO 7933, shall be carried out.

broximation of the effect of wearing clothing that differs from “ordinary work clothe
ference values given in Annex A apply without any adjustment for elothing (CAV =
CAV increases with increasing evaporative resistance (or decreasing-permeability i

are radiant heat, air velocity, body movements, clothing configurations and humid

ause of the simplistic nature of the adjustment, the CAV sheuld be a high estimate to
of safety. The effects of radiant heat on the CAV are not known.

 and duration of measurements

8.1 Timing of measurements

The determi
is subjected
measuremer
the hot sumr
during the m

If the work o

hation of the WBGT index allows only the estimation of the heat stress to which a w
at the time the measurements were-carried out. Consequently, it is recommende
ts are carried out at the time of the-year when heat stress is most likely to occur: d
her period. For the same reason,'the representative period of the exposure is best sel
iddle of the day, or the perio&of the exposure which is most likely to induce heat streg

ver a day is divided into(distinctly different types or categories then it may be necess

make separate measurements and-separate assessments of the different types of work.

EXAMPLE
WBGT values

8.2 Durat

A measurem
each measuf

When there is mainly light work in the morning and heavy work in the afternoon, or wh
hre significantly different for periods of over an hour.

jon of measurements

entcof’the WBGT is required over a representative period of about 1 h. The durat

ement depends on the response time of the sensor, which on certain occasions c

and a

s” for
0). In
ndex).
ty. Of

V is greatly affected by a combination of high evaporative resistance and humidity. In this

allow

orker
1 that
uring
ected
SS.

hry to

en the

jon of
an be

considerable{giobetemperature especiatly)— A steady-state vatue for att Sensor readings shou

Id be

established prior to recording the values assigned for that reading. The total duration of measurement
may therefore be greater than the single hour used as the time base in the analysis (see 9.2).

It is possible to record environmental measurements with high resolution (e.g. every second or minute)

and store lar

ge amounts of data in digital form.

Time constants, accuracy and sensitivity of instrumentation need to be taken into consideration when
measuring the value of any parameter.
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9 Spatial and temporal variations
9.1 Measurement specifications relating to heterogeneity of environment (spatial
variations)

The WBGT values should normally be measured at the position of the abdomen (ISO 7726) of those
exposed to the heat. When parameters in the space surrounding these people are not homogeneous,
measurement should be made at the position where heat stress is highest.

In the case where it is impossible to situate the sensors at the normal place of work, they should be

situated where they will be exposed to the same influence from the environment.

9.2

If the
const|

The n
a fun

with dlifficulty in many cases, the variations of each parameter are classified into almost co

The n
categ

The t

Measurement specifications relating to time variations of WBGT index

analyses of the environment and of the activity have shown that a paraméter does
hnt value in time, a representative mean value has to be determined.

nost accurate procedure consists in measuring the continuous development of this j
tion of time and deducing from it the mean value by integration. ASthis method can

iean value of the parameter considered is then obtained by_weighting the levels of
bries by the total time during which each of these levels was)obtained.

me base T for the calculation of the mean values is a period of about 1 h, which is re

not exhibit a

barameter as
only be used
nstant levels.
the different

presentative

of thg possible heat stress exposure. The mean value of a parameter, p — for example, air femperature,
naturjpl wet bulb temperature, globe temperature or WBGT in the case of simultaneous mepsurement of
the three parameters of the environment — for which'the development as a function of tjme has been
brokgn down into n levels is therefore expressed.by Formula (4):

1 (pyxty)+(pyxty)+t(pyxt,)

= (4)
ty+ty+.t,

where¢ p1, p2, ... pn is the level of the parameter obtained during time ¢4, tp, ... ty;

t+tz+..=T=1h (5)
The number of measurements to be carried out depends on the variation speed of the pagameters, the
response characteristies of the sensors used and the desired accuracy of measurement.
9.3 |Measureinent specifications relating to time variations of metabolic rate

Form
onva

11a (4) applies to the determination of the time-weighted mean value of the metab

five npain classes presented in Annex E. The mean metabolic rate level is determined fro

uesuneasured or estimated from reference tables. The metabolic rate is classified undler one of the

:$c rate based
Formula (4),

where the parameter is metabolic rate, by taking, for each elementary activity, the mean value of the
metabolic rate given in Table E.1.

When there is doubt with regard to the metabolic rate value to be adopted, the reference value to be
used is that corresponding to the higher metabolic rate, if all measurement or estimation is impossible.

9.4 Measurement specifications relating to time variations of clothing

If the clothing varies throughout the exposure, the time weighted average, WBGTeff values shall be used

according to Formula (4).
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10 Interpretation

The values of the WBGT,¢r index set out in Annex A are given as a reference. They apply to individuals
physically fit for the activity being considered and in good health.

If the WBGTegf value is less than or equal to the corresponding WBGT¢f reference value, then no further
action is required. If the WBGTefr value is greater than the corresponding WBGTeff reference value, then
further action is required in accordance with Clause 4.

The reference values are representative of the effect of heat over a relatively long period of work.
They do not take into account the peak Values of heat stress to which 1nd1v1duals may be subjected for

intense phys cal activity. In such cases, Where exposures are Very brief, the heat stress may exde¢d the
permissible yalues without the reference values representative of a mean activity or mean enviroment
being exceedled. Further consideration of the peak exposures should be given in addition o the
assessment darried out using this international standard. (see ISO 7933).

For the purposes of this document, an acclimatized person is one who has béen”exposed o the
hot working| conditions (or similar or more extreme conditions) for at least,one full working|week
immediately|prior to the assessment period. If this is not the case, the person ‘shdll be considered to be
unacclimatized.

6 © IS0 2017 - All rights reserved
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Annex A
(informative)

Reference values of the WBGT heat stress index

The time-weighted average (TWA) effective WBGT (TWA-WBGTeff) is the time-weighted measured

value

adjusted for clothing.

ible A.1 — WBGTcsf reference values for acclimatised and unacclimatized peoplle for five

Te
classes of metabolic rate
Mgdtabolic rate (class) . WBGT reference limit for WHGI Teferente lm-nt for
; Metabolic rate . . pérsons unaccljmatized to
(see|Table E.1 for descrip- persons acclimatized to heat
. W o heat

tion) C oC
Clas90 . 115 33 32
Resting metabolic rate
Clasg1
Lowljnetabolic rate 180 30 29
Clasg 2
Moddrate metabolic rate 300 28 26
Clasg3
Highmetabolic rate 415 26 23
Clasg 4
Very high metabolic rate 520 25 20
The vilues for WBGTegr given here are provided far-harmonization with existing national standards. As those standards
are rejvisited in the future, the values from Eiglue' A.1 or the related equations may be considered. The neyer values will
generlly differ by + 1 °C.

The 1
of me
If the
WBG]

If a m
may k

Figur
in Tal
The

eference values (exposure-Jimits) provided in Table A.1 should be used when the &
tabolic rate available is/based upon categories of work in Table A.1 and as described
WBGTesr values, deterniined for the hot environment under assessment, are gre3
[off reference valuesithen further action is required (see Clause 4).

ore accurate eStiate of metabolic rate is available, then the reference values (exp
e obtained Bylinear interpolation in Table A.1.

e A.1 jllustrates the continuous relationship between metabolic rate and WBGT]
ble Asth-the values in Figure A.1 and the associated equations may differ from the
olid line in Figure A.1 provides a sustainable level of heat stress exposure for nor

est estimate
in Table E.1.
ter than the

psure limits)

Lrr. As noted
table values.
mal, healthy,

accli

hatized workers. The dashed line prnvir’]pc a sustainable level of heat stress exposur

for normal,

healthy, unacclimatized workers. These relationships may be used in lieu of Table A.1.

The index does not take account of any effect related to body size or similar characteristic, e.g. obesity,
height, weight.
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Values are based on a sustainable level of heat stress exposure forinormal, healthy adults.
Figure A.1 — WBGT,¢f reference value limits by metabolic rate

The lines in Ffigure A.1 can be determined as ‘follows.
For acclimatized people (solid line)
WBGT,¢f refarence value (WBGTyef):
WBGTref= 56,7 - 11,5 log1e.(M) °C
For unacclipatized people (dashed line)
WBGTefr refgrence value!(WBGTref):
WBGTref= 59,9~ 14,1 log1o (M) °C

where 115 <M< 520 and M is the metabolic rate in watts (W)
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Annex B
(normative)

Measurement of parameters used in the WBGT index and

specification of instruments

B.1

The 1
wettg
artifi
of thd
temp

The t
a)
b) e
c) |l

%)

d) mnpeasuring range: 5 °C to 40 °C;

e) a

Natural wet bulb temperature sensor

atural wet bulb temperature is the value indicated by a temperature senSo¥ coj
d wick that is ventilated naturally, i.e. placed in the environment under, Considerd
rially forced ventilation. It is exposed to the air temperature, radiation, humidity an

environment. The natural wet bulb temperature is thus different from the ther
brature determined with a psychrometer.

emperature sensor shall have the following characteristics:
hape of the sensitive part of the sensor: cylindrical;
kternal diameter of the sensitive part of the sensor: 6 nim'+ 1 mm;

ngth of the sensor: 30 mm = 5 mm;

Ccuracy of measurement: * 0,5 °C;

f) t

e whole sensitive part of the sensor shall be covered with a white wick of a highly wat]
aterial (for example, cotton);

e support of the sensor shallhave a diameter equal to 6 mm, and 20 mm of it shall b
e wick;

ered with a
tion without
1 air velocity
mo-dynamic

er-absorbent

e covered by

e wick shall be woven.iirthe shape of a sleeve and shall be fitted over the sensor with precision (a

o-loose grip is detrimeéntal to the accuracy of measurement);
e wick shall bekept clean;

e lower partof the wick shall be immersed in a reservoir of distilled water, and the f
e wickinthe air shall be 20 mm to 30 mm;

e reservoir shall be designed in such a way that the temperature of the water insid
dresult of radiation from the environment.

ree length of

e cannot rise

g) t
t
h) t
t
i) t
j ot
t
k) t
a
B.2

Globe temperature sensor

The globe temperature is the temperature indicated by a temperature sensor placed in the centre of a

globe
a) d

having the following characteristics:

iameter: 150 mm.

b) mean emission coefficient: 0,95 (matte black globe);

c) thickness: as thin as possible;

d) measuring range: 20 °C to 120 °C;

© IS0 2017 - All rights reserved
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e) accuracy of measurement:
— range 20 °C to 50 °C: * 0,5 °C;
— range 50°Cto 120°C: £ 1 °C.

For globe temperature measurements, it is important when making measurements to avoid
unintentional shielding of the globe by the body of the instrument.

NOTE For globe temperature, material type will affect the time constant but not the steady-state globe
temperature. Materials with high thermal conductivity, such as copper, will provide a lower time constant than
that of globes made from materials with lower thermal conductivity.

B.3 Measprement of air temperature

The air templerature, a basic parameter, may be measured by any suitable method, whatever the ghape
of the sensorjused. It is, however, necessary to comply with the measurement precautiots relating|to air
temperature{measurement.

The air temperature sensor shall, in particular, be protected from radiation by.a-device which dogs not
impede the dirculation of air around the sensor and does not re-radiate heatto it. The measuring frange
for the air temperature is 10 °C to 60 °C and the accuracy * 0,5 °C.
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Annex C
(informative)

Alternative globe thermometers

The globe temperature sensor as specified in Annex B is the only sensor specification that meets the
requirements of this document. As an approximation, globes that vary from that specification may be
used jfavalidcorrection {STade to provide amm eStImation of the temperature of tie giobe of the correct
specification. The following equations may be used to make the correction. It is impontanf to note that
makihg a correction for globe size involves measurements of the environment (e-g. air femperature,
air velocity). The accuracy of any prediction will therefore be dependent omthé accuracy of the
envirpnmental measures. Errors in measurement can be significant so any corregtion will include these
inaccpiracies. This is why it is emphasized that the actual globe specified is the only one whiich will meet
the specification. It can be seen that to make a correction for globe size, @ir velocity is required. If air
veloclty is not known then it will not be possible to make a correction.

The gquilibrium temperature, t, of a black spherical sensor (e.g, globe thermometer where t = tg) is
given|by

t¥(1-g)ta+gtr (C.1)
wher¢

t4 isthe air temperature;

t{ isthe mean radiant temperature;

g| isthe radiant response ratio.

and, fpr forced convection (v > 0,2 s*1), g can be estimated from
1

T (1+1,13vao’6d_0'4) (©2)

wWhere

vy is theair velocity, ms-1;

d «Jsthe diameter of the sensor, m.

Formpila(C.1) assumes an emissivity of unity for the sensor, which is not the case for glofes of colours
other than black. A more general equation is Formula [C.3):

_ (1_g)ta +ggtr
T (1-e)g €3)

where ¢ is the emissivity of the sensor.
For a silvered surface € may be as low as 0,1, and for a black bulb close to 1,0.

It can be seen that to make a valid correction the diameter of the globe, air velocity, radiant temperature
and air temperature are all influential.

More correctly, g is the radiative heat transfer coefficient, h,, divided by the total heat transfer
coefficient, h¢ + hy.
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Formula (C.4) can be used to predict the temperature of a black globe of 150 mm diameter, tg150, from
the temperature, tgq, of a black globe of diameter, d, in millimetres:

1+1,13v264704

t =t,
8150 1+2,41v00

(tga —ta) (C.4)

From Formula (C.4), for the conditions in the example, the black globe temperature of a 150 mm
diameter globe is predicted to be 25,5 °C when the black globe temperature of a 100 mm diameter globe
is 25 °C. See Table C.1.

Table C.1 — Examples of calculations for predicting 150 mm diameter black globe temperature
Globe diamjeter Globe Air temperature Air velocity Predicted 150 mm diameter
d temperature ta Va black globe temperature
mm tg °C ms-1 7.
°C
50 22 20 0,5 22,5
100 25 20 0,5 25,5
25 25 25 0,2 25,0
50 30 25 0,5 31,4
100 40 25 0,75 41,7
120 45 25 1,0 46,3
25 25 20 1,0 28,7
50 30 30 0,75 30,0
100 40 30 0,5 41,0
120 50 30 0,2 50,9
25 25 25 0,25 25,0
50 30 30 1,0 30,0
100 40 35 2,0 40,6
120 50 40 2,0 50,7
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Annex D
(informative)

Prediction of natural wet bulb temperature

The indirect evaluation of t, by calculation is neither simple nor reliable, especially when air velocity
is low and in conditions of natural convection. It is not recommended; however it can be of interest in

some
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on the heat balance equation of the wet wick, Formula (D.1) (to be solvéd, by
dure) can be used to obtain the natural wet bulb temperature (tnw, °C) from-air temn
ean radiant temperature (t;, °C), air velocity (va, ms-1) and relative humidity<{RH) v4

18-v0*** (£, £, )+1078 .[(tr +273)" (£ +273)4} -

7;1'V;?'421 I:pas (tnw)_RH'pas (ta )]

0

e the mean radiant temperature is given by

1/4
(tg _ta)

I the diameter of the black globe (m) and eg-the mean emissivity coefficient,

4 1,1x108 xv 26
+—

—273
£g ><d0'4

(tg +273)

rhere pas is the saturated water vapour<pressure (kPa).

thould only be used when direct\mieasurement is not possible. It is preferable to
al wet bulb temperature directly’according to Annex B. It is important to rememb
g calculations of natural wet bulb temperature, the environmental measures us
jated measurement errors:)These can accumulate in any prediction and hence an
l be viewed with caution. The natural wet bulb as defined in Annex B should be
ication and most accupate method.

Examjples of calculatiéns of natural wet bulb using Formula (D.1) are provided in Table D1

an iterative
perature (t,,
lues:

(D.1)

(D.2)

measure the
ber that when
ed will have
y calculation
used as the

Table D.1 — Examples of prediction of natural wet bulb temperature (in the range 15°C to 30 °C)
from Formula (D.1)
. . Predicted natural .
Air tgmperature 150 mm diameter Alr. Relative humidity wet bulb Predicted
—globe temperature — velocity WBGT
temperature
ta tg Va RH tnw WBGT
°C °C ms-1 % °C °C
25,0 40,0 0,3 20 17,3 24,1
25,0 55,0 0,3 20 21,1 31,3
25,0 40,0 0,9 20 16,7 23,7
25,0 40,0 0,3 50 21,7 27,2
25,0 55,0 0,3 50 25,0 34,0
25,0 40,0 09 50 21,4 27,0
25,0 40,0 0,3 80 25,5 29,8
25,0 55,0 0,3 80 28,4 36,4
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Table D.1 (continued)
Air temperature ;ig:&nn?;:}::;iz veﬁ) icrity Relative humidity Predxz:g;ﬁtural Pl;:;]igigl?d
temperature

ta ty Va RH tnw WBGT

°C °C ms-1 % °C °C
25,0 40,0 09 80 25,3 29,7
35,0 35,0 0,3 20 19,7 24,3
35,0 50,0 0,3 20 23,1 31,2
35,0 650 03 20 264 380
35,0 35,0 09 20 19,1 23[9
35,0 50,0 0,9 20 22,5 307
35,0 35,0 0,3 50 26,5 2911
35,0 50,0 0,3 50 29,2 35/5
35,0 35,0 0,9 50 26,3 289
35,0 50,0 09 50 28,9 352
45,0 45,0 0,3 20 26,1 3148
45,0 60,0 0,3 20 29,0 38)3
45,0 45,0 0,9 20 25,6 31/4
45,0 60,0 09 20 28,3 3718
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