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INTRODUCTION 

I n  deep s a t u r a t i o n  diving,  t h e  d ive r s  thermal balance are 
inf luenced by the temperature of t h e  b rea th ing  gas and t h e  hot water 
supply t o  t h e  d iv ing  s u i t s .  Using he l iox  a s  breathing gas, a 
s i g n i f i c a n t  r e s p i r a t o r y  hea t  l o s s  may be experienced. Reduction of 
d i v e r s  body core  Oemperature, with o r  without symptoms, have been 
repor ted  (1-6). The a i m  of t h e  present s t u d i e s  was t o  inves t iga te  
whether a cool ing of  t h e  body core  could t a k e  place a t  high ambient 
p ressure  without mental awareness o r  compensatory heat  production. 

METHODS 

Dry and w e t  e.xperiments were performed. During a l l  t r i a l s  t h e  
sk in  temperature . w a s  kept wi th in  comfortable l i m i t s  while t h e  
i n s p i r e d  gas tempkra ture  was regula ted  t o  the lowest comfortable 
l e v e l .  A t  rest and i n  a dry chamber atmosphere, 6 d ive r s  inhaled t h e  
cool gas mixture f o r  2 hours a t  37 b a r  ( 1 , 2 )  and 4 sub jec t s  f o r  3 
hours a t  4 6  b a r  ( 4 ) .  Diving i n  4'C water wi th  s tandard deep diving 
equipment were performed by  4 d ive r s  f o r  3.5 hours during work 
rou t ine s  a t  2 1  bar (7). Similar ly ,  3 d ive r s  performed 3 hours work 
and rest rou t ines  a t  37 bar  ( 8 ) .  

RESULTS AND CONCLUSION 

No s i g n i f i c a n t  reduction i n  rectal  temperature w a s  recorded 
during the w e t  t r ia ls .  Mean sk in  temperature was 36'-31°C and 
accepted lower i n s p i r e d  gas temperatures were 11°-130C (21  bar)  and 
16"-18"C (37 ba r )  f o r  extended per iods  ( 7 , 8 ) .  In  t h e  dry s i t ua t i on ,  
a l l  d ive r s  had s i g n i f i c a n t  reduct ions  i n  core  temperature when 
brea th ing  a gas temperature of 16'-18'C (37 bar )  and 1 9 O - 2 l o C  ( 4 6  
b a r ) .  This cooling. d i d  not  cause any discomfort f o r  9 of 1 0  d ivers .  
A comfortable mean sk in  temperature were obtained a t  32.5O-33OC. 
Thus, our r e s u l t s  from t h e  d r y  experiments a t  37 bar  and 4 6  bar  
indicate  t h a t  it is  poss ib l e  t o  induce hea t  l o s se s  t h a t  r e su l t  i n  
symptomfree core  coo l ing  ( 1 , 2 , 4 )  . It has not  been poss ib le  t o  produce 
such s i t u a t i o n s  when s imula t ing diving w i t h  hot  water s u i t s  due t o  
t h e  high level  of: acceptable  and comfortable s k i n  temperature and 
thereby a n e g l i g i b l e  heat  l o s s  over t h e  sk in .  In  t h e  wet t e s t  
s i t u a t i o n s  t h a t  r e g u l t a t e d  i n  nearly s t a b l e  r e c t a l  temperatures, t h e  
d ive r s  l o s t  about t h e  same amount of heat  through t h e  resp i ra to ry  
s y s t e m  as they produced by metabolic processes .  
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