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A I R  IONS AND THEIR RELATION TO HUMAN COMFORT 

by C.Y. Shaw and G.T. Tamura 

ABSTRACT 

This  paper reviews c u r r e n t  knowledge of  a i r  i ons ,  wi th  emphasis 

on the l e v e l s  of  indoor and outdoor  i o n  concent ra t ion  and poss ib l e  

phys io logica l  e f f e c t s  on human comfort, using n a t u r a l l y  and a r t i f i c i a l l y  

i on ized  a i r .  There is  apprec iab le  evidence t h a t  f o r  some c l i n i c a l  t r e a t -  

ments t he  use of nega t ive  ions  i s  b e n e f i c i a l ;  b u t  t he re  i s  evidence a s  

w e l l  t h a t  the  b e n e f i t s  f o r  normal s u b j e c t s  a r e  of very l i t t l e  o r  no 

p r a c t i c a l  s i g n i f i c a n c e  . 

LES IONS DANS L'AIR ET LEUR RELATION AVEC LE COMFORT HUMAIN 

par  C.Y. Shaw e t  G.T. Tamura 

Les a u t e u r s  examinent les connaissances a c t u e l l e s  au  s u j e t  des  i ons  
dans l ' a i r ,  en  i n s i s t a n t  s u r  l e s  niveaux de concent ra t ion  d ' ions  5 
l ' i n t g r i e u r  p u i s  e n  p l e i n  a i r  e t  s u r  l e s  r6percussions physiologiques 

Gventuelles quant  au  c o n f o r t  des  gens, e n  s e  fondant s u r  l ' a i r  i o n i s 6  

na ture l lement  e t  a r t i f  i c i e l l e m e n t  . I1 e x i s  t e  des i n d i c a t i o n s  apprgc iab les  

que l ' u t i l i s a t i o n  des ions  n g g a t i f s  e s t  s a l u t a i r e  dans c e r t a i n s  t r a i t e -  

ments c l i n i q u e s  , mais d ' au t r e s  i n d i c a t i o n s  montrent q u ' i l s  o f f  r e n t  trss 
peu ou pas davantages p r a t i q u e s  aux s u j e t s  normaux. 







MEASURING INSTRUMENT 

Measurement of the density of air ions, either positive or 

negative, is usually made with an ion counter whose basic component 
is a condenser. The ion counter does not count the number of ions 
directly but collects and measures the ion current to the condenser, 
from which the number of ions is calculated by assuming that each ion 
carries a unit charge. 

Figure 1 is a schematic of a typical cylindrical 

condenser (7). The inside diameter of the outer cylinder and the 
outside diameter of the inner cylinder are D and d, respectively. 
Air is drawn between the two cylinders at an average velocity of u. 
If V is the potential difference between the two cylinders, the 
electric intensity E at a point r from the axis is 

The time, t, for an ion with a mobility, w, to move from the outer 
cylinder to the inner cylinder is 

The ion is carried along by the airflow in the axial direction with 
an average velocity of u; for it to reach the inner cylinder, the 
minimum length of the cylinder should be 

Replacing u by the airflow rate gives 

Finally, the number of ions per unit volume is 

where N = number of ions per unit volume 
i = ion current 
e = charge per ion 
Q = airflow rate. 


























