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The main reason for assessing thermal stress (hot or cold) orkalace is to diagnose its
causes and serity, and to pravide guidance for the administnadi and engineering changes that may
be required to alleviate it. It is widely belel that this is a difficult, pensve, and time-consuming
task. Theaim of this paper is to siothat, on the contraryt can be done quickly and easilyy a
single observer using simple andxpensve instruments. Th@rocedures described bel@are ones
that my colleagues and | vefound reliable in research projects and industry consultancies for more
than 40 yearsProcedures. We measure the thermal environment in therkplace (e.g. in a factory or
a mne), and also in an adjacent shaded place outdoors to assessvtiigreeather Three
instruments suffice, namely (1) a sling (or Assmann) psychrometer; (2) an anemeraéteably a
non-directional thermo-anemometer; and (3) a globe thermometer - copier black, and 15 cm in
diameter A fourth instrument, the natural wetlb thermometerpermits calculation of the @-bulb
Globe Thermometer (WBGT) ingef heat stress(For a preliminary ‘walk through’ suey © detect
sites requiring a more completeakiation, the sling psychrometer is all that we neBdychrometric
measurements indoors and outdoorswsho what extent air temperature (Ta) andt@r-vapour
pressure (VP) in the workplace féif from those of the pwailing weathey while qualitatve estimates
of air velocity (AV) and radiant heat are provided by one of the most senssgiruments ailable -
the obserer's face.) Uses of the measurements. From the abwe neasurements, together with
descriptions of the wrkers’ clothing and actity, we @an derwve a geat deal of useful information.
First, we calculate VP and mean radiant temperatureTjMiRus completing our knowledge of the
four primary quantities Ta, MR VP and AV. These pruide an immediate impression of thedeof
thermal stress, and usually of its causes as well. Second, we calculate the extent to which MR
exceeds @ in the workplace (i.e. the deee of added radiant heat - or vice versa in the cold), and the
extent to which Ta, VPand AV differ from those outdoors. All the ai® dfferences are due to the
industrial process or otheadtors specific to the workplace, andyth®ovide information about
sources of thermal stress and the adegoéeentilation. Morewer, by adding these differences to the
outdoor values expected in different weather we can predict the likely workpldoenerent at such
times. Third,we calculate, using the well kwa equations of Belding and Hatch, approximaté b
extremely useful estimates of the radraficorvective, metabolic, and total heatehanges; of the
extent to which the heat can be dissipated by #aparation of sweat; and of the &k sweat rate and
hence water requirements - estimates weehfaund to agree remarkably well with concurrent
measurements of sweat rate. By repeating these estimates ofdieatge with different values o&T
VP, etc. we can predict the likely effect in theoskplace of different weather conditions, and oy an
engineering changes (e.g. radiation shielding or increasatlation) that may be contemplated.
Finally, we can calculate andesired inde of thermal stressxeept those based on ‘human analogue’
devices such as the BotsbalConclusion: By routinely measuring andvauating the four primary
guantities, and by estimating theoskers’ heat exchanges, we obtain a balanced and compnahensi
assessment of thermal stress, and of the ways in which it might be alleviated.
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