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A r e f i n e m e ~  of s imulat ion is shown for  tes t ing  a i r  ducts without geomet r i ca l  s i m i l a r i t y  of 
su r f ace  roughness .  

As is well  known, the s imulat ion of vent i la t ing ducts r equ i r e s  that  both geome t r i ca l  and dynamic  s i m -  
i l a r i ty  c r i t e r i a  be observed .  A r igorous  geome t r i ca l  s i m i l a r i t y  r e q u i r e s ,  for  s imulat ing the roughness  of 
the original ,  a certs:in amount  of su r face  po l i sh  on the inside walls of a i r  ducts.  The dimension of these  
nonuniformit ies  becomes  then so smal l ,  when it comes  to reca lcu la t ions  for  the model  design, that  r e p r o -  
ducing them under  l a b o r a t o r y  conditions is f raught  with diff icult ies;  f u r t h e r m o r e ,  a sur face  pol ish  changes 
the shape p a r a m e t e r s  of roughness .  

If the r e q u i r e m e n t s  of accu ra t e  geomet r i ca l  s imulat ion a r e  eased,  then it becomes  n e c e s s a r y  to c o r -  
r e c t  any e r r o r s  which occur  inasmuch as the hydraul ic  d r ag  coefficient  is a function of roughness .  This 
co r r ec t ion  can be made by adjust ing the length of the duct segments ,  on the bas i s  of the following consid-  
e ra t ions .  

The geome t r i ca l  p a r a m e t e r s  of the model  segments  mus t  b e  such as to sa t i s fy  the r equ i r emen t  that  
the r a t io  of f r ic t ion  head loss  to ve loc i ty  head be identical  he re  as in the original .  The ra t io  of these  two 
phys ica l  quant i t ies  r e p r e s e n t s  a s i m i l a r i t y  c r i t e r ion  which involves the product  of a d imens ion less  length 
and the coeff icient  of hydraul ic  f r ic t ion  drag.  

The length of the appropr ia t e  ae rodynamic  mode segment  is then defined as 
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Here  the subcr ip t  M r e f e r s  to the model  and the subcr ip t  o r e f e r s  to the o r i g i n a l  

E x p r e s s i o n  (1) can be r ewr i t t en  in a m o r e  genera l  f o r m :  
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Only with this re la t ion  between the design p a r a m e t e r s  of the or iginal  and the model  sa t is f ied,  will 
it be  poss ib le  to make  the model  m o r e  accura te  and to avoid e r r o r s  due to equal roughness  in both. 
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length of a i r  duct segment ;  
d i ame te r ;  
r oughnes s; 
coeff icient  of hydraul ic  f r ic t ion  drag;  
mean  a i r  veloci ty;  
k inemat ic  v i scos i ty ;  
a i r  t e m p e r a t u r e ;  
p r e s s u r e ;  
length sca le  in model ;  
c h a r a c t e r i s t i c  sect ion (area) sca le ;  
sca le  of hydraul ic  f r ic t ion  drag.  
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