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INTRODUCTION 
Hu~nan kat  balance in fluctuating outdoor climate was studied rarely. Nielsen et aL(1988) 
measwed changes of skintanperature and body heat content as well as estimated k a t  exchange 
of subjed cycling on an ergometer in the sun. de F~titas and Ryken (1989) considered beat 
balance of runring persons. € € o m  EWqczyk and Krawzyk (1991) studied beat exchange of 

physioclimatological inwstigations of the human heat balance perfomawl outdoors in Northeast 
Poland. 

standing relaxed man in difklmt climatic mrEs. The paper presents results of 

METHOD 
Skin tempemture was measured every hour in steady state coditions in 10 healthy volunteers (5 
male and 5 fknale), within the age category of 25-45 yarrs and with a nonnal Weight to height 
ratio, during 8 h o w  outdoor exposum +fore noon or afternoan) at 5 points on the body surfke. 
Subjects WOE sport cotton wear with basic insulation of 1 clo and albedo of 30%. stood in 
upright posture and after third and sixth hour ofexperiment they rested sitting during 15 min. 
S i m u l ~ w l y  all meteorolo~cal panumters were meas&. Mean skin tempelam was 
calculated 8~ ~ U O W S :  T s - O . O ~ ~ ~ ~ + O - O S T ~ + O . ~ T C ~ ~ S ~ + O .  1 ST-+O.ZTd. Changes 
of body heat content werecalculated from the humanheat balance equation with the use of the 
MENEXmodel @hm$czyk 1993,1994). 

hours hours 

Fig. 1 Changes of mean skin temperature (Ts) and body k a t  content (S) in a young male during 
cool aud cloudy (A) as well as hot and m y  (El) weather. 
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During hot, non windyaftereoon withtbe clear sky, air tempera- decreased slowly fi-om 34 to 
27OC. At the same about 35 to 29%. Low value of skin 
tempatwe at 5:30 psi. was ci-iused by hmsive cooling of the body surhce due to sweat 
evaporation. Net beat stomge had positiw values and during the period of 8 hours aaxmulation 
of h t  reached up to 200 J (Fig. 1B). 
Some differeaces between befare noon and ahnoon burs  were OW (Fig 2). In the 
morning hours skin temperatwe kreased very quick dmiln+lyto changes ofair tempemture. In 

they &dl down The rate of heat eccumulationin the aRemaon was slightly greatsr then in the 
befm noon period. It was caused by datiwdy great intensity of net heat storage. In the everting 
net heat stnragehad negative valuesand heat expendim fiomtbebody began. Mean values of 
skin tempatm, both bfm noan and afternoas show cooling effect of evapurated sweat 

skin temperam changed 

theafternoonair and Skintelqmmm fluctuated inseasiMyand only in tbe emling, aRer suflset, 

T s  ('C) 
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Fig. 2 Changes of mzan skin tempera- and body heat cantant during befm noonand 

exphmhuns on Fig. 1 
~ h o u r s , m e e n v a l ~ f m  1osub_iectsfms;mmlvdayswithsmallclo~~ 

CONCLUSIONS 
During hot weather man outdoor is liable to intenshe accumulation of heat; hazard of an 
organism overheating may be d d  by chanzpa8 of clothing OT by using of shadmg SCLBBLIS. In 
the afternoon staying outdoor loads hmmqylative system more then during before noon 
hours. 
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