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An e a r l i e r  mathematical model t o :  p r e d i c t  body core  tempera ture  ( T r e )  , which 
was based on indoor l abora to ry  s t u d i e s  (1) was found t o  be over  e s t i m a t i n a  when 
data was compared t o  Tre  measurments recorded under outdoor na tu ra l  c l i m a t e  i n  
shaded a reas  or ooen f i e l d  exposed t o  d i r e c t  s o l a r  r a d i a t i o n .  Analyzina t h e  
discrepancy i t  was concluded t h a t  r a d i a t i v e  h e a t  t r a n s f e r  should be c o n s i d e r e d  
seoe ra t e ly  f o r  s h o r t  wave r a d i a t i o n  absorbed by t h e  body (H,) and lona  wave 
emission from the  body t o  the  atmosphere ( H l e f f ) .  These two v a r i a b l e s  eaual  ze ro  
under c o n t r o l l e d  l a b o r a t o r y  environment,  when a l l  seroundina o b j e c t s  a r e  a t  
ambient temperature,  b u t  a r e  meaningful1 under outdoor c o n d i t i o n s .  T h u s ,  the  
model was ad.justed f o r  o u t d o o r  use a s  follows: 

T r e  = 36.75t0.004 (M,-Wex) t 0.0011 Hc t 0.0025 H r  - 
0.0025 Hleff t 0.8  exp (0.0047 ( E r e a  - Emax)) ;  ( O C )  

The two components of r a d i a t i o n  were i n t e o r a t e d  i n t o  the  model, a l s o  a s  o a r t  of  
. a l l  other components remained as determined by Civoni and Goldman (1).  Erea  3 

H r  i s  c a l c u l a t e d  a s :  H r  = 4.0 ( c lo , / c lo )  (AMRT) ; ( w a t t )  
where: c lo ,  - i n s u l a t i o n  c o e f f i c i e n t  of  a i r  around a nude body; c l o  - i n s u l a t i o n  
c o e f f i c i e n t  o f  c l o t h i n a ;  MPT - mean r a d i a n t  temperature. Hleff i s  c a l c u l a t e d  a s :  
' l e f f  = 0.9 fB  (clo, /clo)  Khc ; ( w a t t )  
where; fi, - emi t ted  f l u x  d e n s i t y  based on the Stephan-Boltzman law ( w a t t ) ;  
Khc - a cons t an t  dependent on metabol ic  r a t e  ( 0 . 43  a t  rest; 0.57 a t  work) .  The 
v a l i d i t y  and a p p l i c a b i l i t y  o f  the model was t e s t e d  under wide ranae  o f  c l i m a t i c  
c o n d i t i o n s ,  s o l a r  load,  work intensit.y, and c l o t h i n g .  Under outdoor  c o n d i t i o n s  
t h i s  model was found t o  o r e d i c t  T,, b e t t e r  t h a n  could  be p r e d i c t e d  by the 
o r i g i n a l  model, b u t  since a t  indoor cond i t ions  H r  and Hleff eaual z e r o  the 
o r i a i n a l  model i s  s t i l l  v a l i d  for l a b o r a t o r y  s t u d i e s .  

(1) Givoni R .  a n d  Coldman R.F; J .  Aool. Phys io l .  32: 812, 1972. 


