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ment of the climate hazard. Value of equivalent climate temperature is calculated using the for-
mula below:

 tzk = 0,6 · tw + 0,4 · ts – va, °C (2.1)

Where:
 ts — dry-bulb temperature, °C,
 tw — wet-bulb temperature, °C,
 va — air velocity expressed in m/s, the conversion factor equals to 1 s × °C/m.

In this case, the calculation method is not limited by the value of dry-bulb or wet-bulb tem-
perature. The novelty in this case is the method used in calculation in situations, where the air 
velocity in the underground workings exceeds 4 m/s. Despite higher air velocities in the excava-
tions, calculations should assume the value of 4 m/s. Following the new regulations, climate hazard 
occurs when equivalent climate temperature in the underground mining working exceeds 26°C. 
Detail regulations concerning employment of workforce for operation in climate hazard condi-
tions are provided in the Regulation of the Minister of Energy of 23 November 2016 concerning 
detail requirements for underground mining operations. In workplaces qualified to levels I and 
II of climate hazard, there shall be technical solutions in place to reduce temperature or working 
time. When the working time in climate hazard-exposed workplaces exceed two hours, the persons 
carrying out the work shall be employed on the basis of worktime reduced to six hours, including 
descent and return to surface. Persons working in workplaces qualified to climate hazard level I 
or II shall be obliged to attend training regarding risks arising from working in high temperature 
conditions. The only works allowed in level III climate hazard areas are rescue operations.

3. Analytical determination and interpretation of heat stress 
using calculation of the predicted heat strain following 
the PN-EN ISO 7933:2005 standard

The method of analytical determination and interpretation of the heat stress experienced by 
a man in a hot environment is based on PHS (predicted heat strain) model which is a numerical 
model of heat exchange between the human body and the environment (Malchaire, 2006). PHS 
model has been developed based on the heat balance theory of human body and a database provided 
by 8 research institutions, composed of 747 laboratories and 336 field experiments. The main 
goal of PHS model is evaluation of working conditions in which human body may experience 
excessive increase in internal core body temperature or loss of water caused by exposure to hot 
environment. Due to the measurement method, internal core temperature of human body is defined 
in the standard as rectal temperature. This method allows to determine which of the parameters 
or groups of parameters concerning the employee or working environment shall be addressed to 
reduce the risk of overheating or dehydration of the human body. This method is also allowing 
determination of the permissible time of man’s exposure to the environmental conditions, which 
would be acceptable from the perspective of physiologists. It is being assumed that no overheat-
ing or dehydration of the human body shall take place during such an exposure time. In order 
to perform evaluation of microclimate conditions of the working environment using the above 
method, it is necessary to: determine the basic microclimate parameters (dry-bulb temperature, 






















