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The aim of t h e  s t u d i e s  was t o  determine the cond i t ions  of  c o m p a t i b i l i t y  o f  par-  
t i a l  body cooling w i t h  t h e  body's  phys io logica l  responses .  
Experiments were c a r r i e d  ou t  on 8 male s t u d e n t s  of normal h e a l t h ,  c o n d i t i o n  and 
weight i n  a c l i m a t i c  chamber. Local skin tempera tures ,  mean sk in  t empera tu re  and 
two core  temperatures  (oesophagus and rectum) were recorded  using f ine  thermo- 
couples .  0,-consumption and C0,-production were con t inuous ly  measured by an open 
mask system. Local evapora t ion  was recorded u s i n g  capsu le  evapor imeters .  Data 
a c q u i s i t i o n ,  l i n e a r i s a t i o n ,  compensation f o r  i n f luences  o f  t empera tu re ,  p r e s s u r e  
and humidity on gas a n a l y s i s  and a l l  f u r t h e r  necessary  c a l c u l a t i o n s  were c a r r i e d  
ou t  by a microprocessor  system. 
One o r  both l e g s  could be p u t  i n t o  c l i m a t i c  boxes i n  which t h e  t empera tu re  could  
be c o n t r o l l e d  independently of the c l i m a t i c  chamber and of one a n o t h e r .  In t h e  
second ha l f  of the experimental series t h e  r i g h t  leg was f a s t e n e d  t o  a s p e c i a l  
b i cyc le  ergometer cons t ruc t ed  i n  our  l a b o r a t o r y .  T h i s  ergometer  made i t  p o s s i b l e  
t o  pedal w i t h  one l e g  only  a t  a c o n s t a n t ,  a d j u s t a b l e  work load  independent  o f  
pedal1 i n g  v e l o c i t y .  
Four types  of experiments  were c a r r i e d  out :  
S e r i e s  1 :  Global thermal load  on the body / p a r t i a l  coo l ing  of one leg 
S e r i e s  2: Thermal load  on one l e g  / energy e q u i v a l e n t  compensation by c o o l i n g  

t h e  o t h e r  l e g  
S e r i e s  3: Work on the ergometer  w i t h  global  thermal load  
S e r i e s  4 :  Energy e q u i v a l e n t  cool ing  o f  one leg with c o n t r a l a t e r a l  e rgometer  

The r e s u l t s  may be summarized a s  fo l lows :  
Experiments without  work load:  
1. Local thermal load/compensation yie lds  i n c r e a s e / d e c r e a s e  of l o c a l  s k i n  tem- 

p e r a t u r e  and sweat r a t e .  
2 .  C o n t r a l a t e r a l  compensation by c o n t r o l l i n g  t h e  o v e r a l l  h e a t  ba l ance  evokes 

a n t a g o n i s t i c  behaviour  of  l o c a l  tempera tures  b u t  no change of l o c a l  sweat 
r a t e s .  

Experiments w i t h  work load:  
3 .  Local load by work y i e l d s  a loca l  i n c r e a s e  o f  sweat  r a t e  w i thou t  a s i g n i f i -  

c a n t  i n c r e a s e  o f  l o c a l  skin  tempera ture .  
4. C o n t r a l a t e r a l  compensation by c o n t r o l l i n g  t h e  o v e r a l l  thermal  ba l ance  evokes 

an a n t a g o n i s t i c  d r i v e  f o r  l o c a l  sweat  r a t e s .  
The fo l lowing conclus ion  w i t h  r e s p e c t  t o  the des ign  and a p p l i c a t i o n  of p a r t i a l  
body cool ing  units is  drawn: Cooling should be a p p l i e d  t o  t h o s e  p a r t s  of t h e  
body which a r e  submi t ted  t o  the thermal load .  
When cool ing  o t h e r  p a r t s ,  h i g h  l o c a l  t empera tu re s  o r  a n t a g o n i s t i c  d r i v e  of  l o -  
cal  e f f e c t o r  responses  have t o  be envisaged.  
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