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The ope ra t ive  temperature,  in t roduced by Winslow and Gagge i n  l a te  t h i r -  
t i e s ,  serves a s  a very s u i t a b l e  parameter t o  eva lua t e  a thermal  s t a t e  from t h e  
view of a s u b j e c t  and t o  p r e d i c t  h i s  thermal  comfort. Neve r the l e s s ,  its usage 
is connected with one disadvantage.  The d e f i n i t i o n  of t h e  o p e r a t i v e  tempera ture  
is based on the abso lu t e  black enc losure .  This  paper is an a t t empt  t o  f i n d  new 
formulae which could  with t h e  a i d  of t h e  ope ra t ive  tempera ture  d i s c r i b e  t h e  
hea t  exchange between a s u b j e c t  and an enc losure  with r e a l  (non-black) s u r f a c e s .  

One simple approach could be s t a r t e d  on the b a s i s  of t h e  f o l l o w i n g  t h e r-  
mal balance formula t o  e s t a b l i s h  t h e  mean r a d i a n t  tempera ture  neccessa ry  f o r  t h e  
eva lua t ion  of t h e  o p e r a t i v e  temperature 
(Tcl 4 - T r ) . G . e f . t C l  4 = z[(Tcl 4 - Tj) .G.€j .&cl .Fcl- j]  4 ( w . m-2) 
and the result could be der ived  i n  t h e  form 
T r 4 = ~ T j . S j . F c l - j / & f  4 ( K 4 )  

where Tcl - mean s u r f a c e  temperature of c l o t h i n g  (K), Tr  - mean r a d i a n t  tempe- 
r a t u r e  (K ) ,  T .  - temperature of j - t h  s u r f a c e  (K), Fcl- - shape  f a c t o r  (-), 

This  approach accounts  only  t h e  f i r s t  r e f l e c t i o n  and its p r e c i s i o n  d e c r e a s e s  
with t h e  decreas ing  e m i s s i v i t y .  A more comprehensive s o l u t i o n  cou ld  be  found 
with t h e  a i d  of an a p p l i c a t i o n  of Gluck s "b ru t to  method" t o  e v a l u a t e  t h e  r a d i-  
a t i o n  hea t  t r a n s f e r  between t h e  s u b j e c t  and t h e  enc losu re .  The fo l lowing  f o r-  
mula f o r  t h e  mean r a d i a n t  tempera ture  could be de r ived  

J - emiss iv i ty  of a f i c t i v e  uniform enc losu re ,  cf = 2 cj.~cl-j.  f 

- -  
This  approach accounts  more then  one r e f l e c t i o n  and its p r e c i s i o n  is s u f f i c i e n t  
f o r  t e c h n i c a l  usage. 

Af t e r  t h e  b r i e f l y  desc r ibed  treatment of t h e  mean r a d i a n t  t empera tu re  t h e  
well-known formula f o r  t h e  e v a l u a t i o n  of t h e  o p e r a t i v e  t empera tu re  cou ld  be 
used.  Never the less ,  t h i s  way t h e  o p e r a t i v e  temperature is d e f i n e d  a s  t h e  tempe- 
r a t u r e  of a uniform e n c l o s u r e  wi th  non-black s u r f a c e s  wi th  which a s u b j e c t  would 
exchange t h e  same amount of h e a t  through r a d i a t i o n  and convec t ion  a s  wi th  t h e  
r e a l  non-black enclosure. Such d e f i n i t i o n  could  serve a s  an effective mean 
f o r  s imula t ion  and p r e d i c t i o n  methods. Th i s  way t h e  b e f o r e  mentioned disadvan-  
t a g e  of t h e  o r i g i n a l  d e f i n i t i o n  by Winslow and Gagge cou ld  be e l i m i n a t e d .  

The presented  formulae a r e  an  ex tens ion  of a s i m p l y f i e d  method pub l i shed  
e a r l i e r  by Halahyja and P i r S e l ,  which issue from Fanger s comfor t  formulae 
b u t  us ing  i n s t e a d  of  p r e d i c t e d  mean vo te  and p r e d i c t e d  pe rcen tage  of d i s s a t i s -  
f i e d  a s  a c r i t e r i o n  t h e  o p e r a t i v e  tempera ture .  The extension towards t a k i n g  
i n t o  c o s i d e r a t i o n  t h e  emissive p r o p e r t i e s  of s u b j e c t ' s  s u r f a c e  and o f  t h e  en- 
c l o s u r e  e n a b l e s  one t o  s tudy t h e  i n f l u e n c e  of low-emissive m a t e r i a l s  on man's 
thermal  comfort  w i th  t h e  a i d  of mathematical  models. 


