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Section IlI: Chapter 4 - HEAT STRESS
OSHA Technical Manual (OTM)
Occupational Safety and Health Administration

General ventilation is used to dilute hot air with cooler air (generally cooler air that is brought in
from the outside). This technique clearly works better in cooler climates than in hot ones. A permanently
installed ventilation system usually handles large areas or entire buildings. Portable or local exhaust
systems may be more effective or practical in smaller areas.

Air treatment/air cooling differs from ventilation because it reduces the temperature of the air by
removing heat (and sometimes humidity) from the air.

Air conditioning is a method of air cooling, but it is expensive to install and operate. An alternative to
air conditioning is the use of chillers to circulate cool water through heat exchangers over which air from
the ventilation system is then passed; chillers are more efficient in cooler climates or in dry climates where
evaporative cooling can be used.
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Local air cooling can be effective in reducing air temperature in specific areas. Two methods have
been used successfully in industrial settings. One type, cool rooms, can be used to enclose a specific
workplace or to offer a recovery area near hot jobs. The second type is a portable blower with built-in air
chiller. The main advantage of a blower, aside from portability, is minimal set-up time.

Another way to reduce heat stress is to increase the air flow or convection using fans, etc. in the work
area (as long as the air temperature is less than the worker's skin temperature). Changes in air speed can
help workers stay cooler by increasing both the convective heat exchange (the exchange between the skin
surface and the surrounding air) and the rate of evaporation. Because this method does not actually cool
the air, any increases in air speed must impact the worker directly to be effective.

If the dry bulb temperature is higher than 35°C (95°F), the hot air passing over the skin can actually make
the worker hotter. When the temperature is more than 35°C and the air is dry, evaporative cooling may be
improved by air movement, although this improvement will be offset by the convective heat. When the
temperature exceeds 35°C and the relative humidity is 100%, air movement will make the worker hotter.
Increases in air speed have no effect on the body temperature of workers wearing vapor-barrier clothing.
Heat conduction methods include insulating the hot surface that generates the heat and changing the
surface itself.

Simple engineering controls, such as shields, can be used to reduce radiant heat, i.e. heat coming from
hot surfaces within the worker's line of sight. Surfaces that exceed 35°C (95°F) are sources of infrared
radiation that can add to the worker's heat load. Flat black surfaces absorb heat more than smooth,
polished ones. Having cooler surfaces surrounding the worker assists in cooling because the worker's body
radiates heat toward them.

With some sources of radiation, such as heating pipes, it is possible to use both insulation and surface
modifications to achieve a substantial reduction in radiant heat. Instead of reducing radiation from the
source, shielding can be used to interrupt the path between the source and the worker. Polished surfaces
make the best barriers, although special glass or metal mesh surfaces can be used if visibility is a problem.

Shields should be located so that they do not interfere with air flow, unless they are also being used to
reduce convective heating. The reflective surface of the shield should be kept clean to maintain its
effectiveness.
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Table 3: Metabolic rate categories and the
representative metabolic rate with example activities

TABLE 3. Metabolic Rate Categories and the
Representative Metabelic Rate with Example Activities

Metabolic
Category Rate [W] * Examples
Rest LS Siding
Sitting with light manual work with
Ligh 180 hands or hands and arms, and
ight driving. Standing with some light
5p arm work and occasional walking.
----------------- Sustained moderate hand and arm
work, moderate arm and leg work,
Moderate 300 moderate arm and trunk work, or
31393 light pushing and pulling. Normal
walking.
Intense arm and trunk work,
Heavy 415 carrying, shove]ing, manual sawing;
pushing and pulling heavy loads;
132 and walking at a fast pace.
Very Heavy 520 Very intense activity at fast to

maximum pace.

* The effect of body weight on the estimated metabolic rate can be
accounted for by multiplying the estimated rate by the ratio of actual
body weight divided by 70 kg (154 1b).
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* Government of western Australia - MANAGEMENT AND PREVENTION OF HEAT STRESS

Document No: ZMR002SX

* Stress Heat : OSHA Technical Manual (OTM) - Section Ill: Chapter IV

* J. LaDou, Occupational & Environmental Medicine, Second Edition,1997
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