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T h e  a i r  temperature in d i f f e r e n t  zones in a work  hal l  can show var ia t ions  in 
place and time. The var iat ions in time a re  due to  v a r y i n g  outdoor condi t ions 
and t o  variat ions in in terna l  heat p roduct ion .  T h e  var ia t ions  in place a re  due 
t o  t h e  indoor a i r  f lows and local heat sources. For a good evaluat ion o f  t h e  
thermal s t ress caused by t h e  indoor cl imate in such a hal l ,  a i r  temperatures in 
t h e  zones under  d i f f e ren t  condit ions need t o  be known. One way  t o  achieve 
t h i s  goal i s  the  measurement o f  t h e  actual temperatures u n d e r  d i f f e r e n t  condi-  
tions, but th i s  i s  v e r y  t ime-consuming. A less t ime-consuming method is t o  
p r e d i c t  t h e  a i r  temperatures w i t h  t h e  a id  o f  calculations. 
For  t h i s  purpose a mult i-zone computer model has been developed. T h i s  model 
incorporates a dynamic heat balance equat ion f o r  each zone. T h e  heat  balance 
equation takes account o f  heat  exchange due t o  t h e  a i r  f low ra tes  between the 
zones, o f  in te rna l  heat product ion,  o f  dynamic heat t r a n s f e r  across t h e  build- 
ing fabr ics,  and o f  outdoor condit ions. For  each zone t h e  a i r  f low ra tes  m u s t  
balance. A i r  f low ra tes  between zones are estimated f rom measurements o f  a i r  
velocit ies and t h e  v isual izat ion o f  t h e  a i r  f low p a t t e r n  in t h e  ha l l .  Incoming 
and outgo ing a i r  f low rates a re  estimated f rom measurements or  calculat ion.  
T h e  mult i-zone model can b e  used t o  p r e d i c t  a i r  tempera tures  in d i f f e r e n t  
zones in a work  ha l l  u n d e r  condi t ions d i f f e r i n g  f rom those during t h e  measure- 
ments. I t  can also be used t o  p r e d i c t  t h e  e f fec t  o f  measures t o  reduce  thermal  
s t ress.  Examples a re  g i v e n  how t h e  model i s  appl ied. 


