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5$  Air  conditioning  system. 

§)  An  economical  and  efficient  air  conditioning  system  for 
mpplying  clean  air  to  equipment,  such  as  a  main  frame  com- 
pter,  comprises  a  row  of  units  (10,  11,  12)  arranged  side  by 
lide.  Each  unit  (1)  has  an  impeller  (14)  which  draws  air  in 
hrough  a  filter  (1  5)  and  forces  it  through  cooling  means  (16) 
o  underf  loor  ducts  which  supply  the  equipment.  Temperature 
lensors,  e.g  .  under  the  floor,  control  the  impeller  speed  and  the 
;ooling  means  temperature  so  that  the  equipment  temperature 
s  maintained  in  the  narrow  range  required  for  optimum  func- 
ioning.  If  one  unit  should  fail  or  be  shut  down  for  servicing  the 
idjacent  units  can  provide  temporary  back-up  by  opening  of 
iampers  (23)  at  each  side  of  the  affected  unit  and  increased 
mpeller  speed  in  the  remaining  units. 
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T h i s   i n v e n t i o n   r e l a t e s   to   an  a i r   c o n d i t i o n i n g  

s y s t e m ,   p a r t i c u l a r l y   bu t   n o t   e x c l u s i v e l y   f o r   e n v i r o n -  

m e n t a l   c o n t r o l   of  a  c o m p u t e r   r o o m .  

A l l   c u r r e n t   a i r   c o n d i t i o n i n g   s y s t e m s   f o r   l a r g e  

main   f r a m e   c o m p u t e r s   s i m p l y   i n v o l v e   b l o w i n g   a  l o t   o f  

c o o l   a i r   a t   a p p r o x i m a t e l y   12  to   150C  i n t o   an  u n d e r f l o o r  

v o i d   b e n e a t h   t h e   room  in   w h i c h   t h e   c o m p u t e r   i s   h o u s e d .  

T h i s   a i r   e m e r g e s   t h r o u g h   h o l e s   w h i c h   have   b e e n   cu t   i n  

t h e   f l o o r   b e n e a t h   e a c h   of  t h e   c o m p u t e r   m o d u l e s   ( w h i c h  

a r e   g e n e r a l l y   a b o u t   1m  x  1m  and  2m  h i g h ) ,   p e r m e a t e s   u p  

t h r o u g h   t h e   r e s p e c t i v e   m o d u l e s   and  out   t h r o u g h   g r i l l e s  

at   t h e   t o p   of  e a c h .   E l e c t r i c a l   c o n n e c t i n g   c a b l e s   o f  

t h e   v a r i o u s   m o d u l e s   e x t e n d   t h r o u g h   t h e   same  h o l e s   i n  

t h e   f l o o r .   A d d i t i o h a l l y ,   a i r   f r o m   t h e   same  s o u r c e   i s  



u s u a l l y   b l o w n   d i r e c t l y   i n t o   t he   room  t h r o u g h   s l o t s  

i n   t h e   f l o o r   so  as   to  p r o v i d e   v e n t i l a t i o n   f o r  

o p e r a t i v e s  w o r k i n g   in   t h e   r o o m .  

F o r   n u m e r o u s   r e a s o n s   t h e s e   c u r r e n t   s y s t e m s   a r e  

u n s a t i s f a c t o r y .   F i r s t l y ,   t h e   c o m p u t e r   m o d u l e s ,   some  o f  

w h i c h   a r e   c a p a b l e   of  h a n d l i n g   64  m i l l i o n   i n s t r u c t i o n s  

p e r   s e c o n d   and  g e n e r a t i n g   100  h o r s e   p o w e r   of  h e a t ,  

c a n n o t   be  m a i n t a i n e d   a t   a  s u b s t a n t i a l l y   c o n s t a n t   t e m p -  

e r a t u r e   by  t h e   a i r   c o m i n g   up  t h r o u g h   t h e   h o l e s   in   t h e  

f l o o r .   T h i s   i s   p a r t l y   b e c a u s e   t h e   m o d u l e s   t h e m s e l v e s  

o f t e n   h a v e   v a r i a b l e   r a t e s   of  h e a t   g e n e r a t i o n ,   a n d  

p a r t l y   b e c a u s e   t h e r e   i s   i n a d e q u a t e   a i r   p r e s s u r e   t o  

f o r c e   t h e   r e q u i r e d   v o l u m e   of  a i r   up  t h r o u g h   t h e   r e s -  

p e c t i v e   m o d u l e s .   I t   i s   e s p e c i a l l y   i m p o r t a n t   to   t r y  

and  m a i n t a i n   c o m p u t e r   m o d u l e s   a t   an  e v e n   t e m p e r a t u r e ,  

o t h e r w i s e   l o c a l   d i f f e r e n c e s   in   h e a t   g e n e r a t i o n   ( t h e  

a r e a s   i n   mos t   f r e q u e n t   use   g e n e r a t e   most   h e a t )   l e a d   t o  

l o c a l   ho t   a r e a s   and  l o c a l   c o l d  a r e a s   w h i c h   g i v e   r i s e   t o  

e x p a n s i o n   and  c o n t r a c t i o n   and  t h e r e f o r e   p o o r   or  i n c o n -  

s i s t e n t   e l e c t r i c a l   c o n n e c t i o n s .   In  s u c h   c i r c u m s t a n c e s  

t h e   c o m p u t e r   i n e v i t a b l y   s l o w s   down  and  b e c o m e s s   l e s s  

e f f i c i e n t  a n d   in   e x t r e m e   c a s e s   i t   may  s h u t   down  a l t o -  

g e t h e r .  



S e c o n d l y ,   t h e   c o m p u t e r   m o d u l e s   c a n n o t   be  k e p t   c l e a n  

or  w i t h i n   a  s e t   h u m i d i t y   r a n g e   by  t h e   known  a i r   c o n d i t -  

i o n i n g   s y s t e m s .   T h i s   i s   due  to  t h e   i r r e g u l a r   v o l u m e  

of  t h e   a i r   s u p p l i e d   to  t h e   m o d u l e s   f r o m   b e n e a t h   t h e  

f l o o r   and  t h e   f a c t   t h a t   s e p a r a t e   s u p p l y   of  a i r   d i r e c t l y  

to  t he   room  d o e s   n o t   f a v o u r   t h e   d r a w i n g   of  t h i s   a i r  

t h r o u g h   t h e   m o d u l e s .   A  m a j o r   p a r t   of  e a c h   m o d u l e  

c o n s i s t s   of  c l o s e l y   p a c k e d   v e r t i c a l l y   a r r a n g e d   p r i n t e d  

c i r c u i t   b o a r d s   ( P C B S ) ,   e a c h   a b o u t  t   sq  m  in  s i z e ,  

c a r r y i n g   a  f i n e   m e s h w o r k   of  w i r i n g .   Any  b u i l d - u p   o f  

d u s t   or  a r e a   of  h i g h   or  low  h u m i d i t y   can   c a u s e   a  

b r i d g e   to   f o r m   b e t w e e n   w i r e s   ( i n   t h e   c a s e   of  h i g h   h u m -  

i d i t y   t h i s   o c c u r s   due  to   c o n d e n s a t i o n   and  in   t h e   c a s e  

of  low  h u m i d i t y   t h i s   o c c u r s   due  t o   s t a t i c )   and  g i v e  

r i s e   to   s h o r t   c i r c u i t i n g .   T h i s   i s   a  v e r y   r e a l   r i s k   w i t h  

t h e   p r e s e n t   a i r   c o n d i t i o n i n g   s y s t e m s   and  a t t e m p t s   s h o u l d  

c e r t a i n l y   be  made  to   m i n i m i s e   t h i s   r i s k   and  t h e   a b o v e -  

m e n t i o n e d   r i s k   of  e x p a n s i o n   and  c o n t r a c t i o n   of  p a r t s   i n  

v i e w   of  t h e   f a c t   t h a t   s u c h   c o m p u t e r s   o f t e n   c o s t   a b o u t  

£11 2  m i l l i o n .  

F i n a l l y ,   w i t h   known  s y s t e m s   to   p r e v e n t   f a i l u r e   o f  

t h e   c o m p u t e r   in   t h e   e v e n t   of  b r e a k d o w n   of  t h e   a i r  

c o n d i t i o n i n g ,   a  c o m p l e t e   d u p l i c a t e   s y s t e m   is   o f t e n   p r o -  

v i d e d   as  a  s t a n d b y   and  to  a l l o w   f o r   s e r v i c i n g   of  t h e  



main   s y s t e m .   T h i s   i s   o b v i o u s l y   c o s t l y   and  w a s t e f u l .  

The  p r o b l e m   u n d e r l y i n g   t h e   p r e s e n t   i n v e n t i o n   i s   t h e   p r o -  

v i s i o n   of  an  a i r   c o n d i t i o n i n g   s y s t e m   in   w h i c h   t h e   a b o v e -  

m e n t i o n e d   d i s a d v a n t a g e s   a r e   m i n i m i s e d   and  w h i c h   i s   m o r e  

e c o n o m i c a l   in   s i z e ,   c a p i t a l   c o s t   and  r u n n i n g   c o s t   t h a n   t h e  

p r e s e n t   s y s t e m .  

P u r s u a n t   h e r e t o ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   an  a i r  

c o n d i t i o n i n g   s y s t e m   c o m p r i s i n g   a t   l e a s t   two  o p e r a t i v e   a i r  

s u p p l y   u n i t s   e a c h   in   t h e   f o r m   of  a  h o u s i n g   e n c l o s i n g  

i m p e l l e r   means   o p e r a t i v e   t o   d r a w   a i r   i n t o   t h e   h o u s i n g   c a n  

c a u s e   same  t o   f l o w   t h r o u g h   f i l t e r   means   and  c o o l i n g   m e a n s  

w h e r e b y   i t   i s   r e n d e r e d   s u b s t a n t i a l l y   f r e e   of  c o n t a m i n a n t s  

and   c o o l e d ,   and   o u t   of  t h e   h o u s i n g   v i a   one  or  more  d u c t s   e x -  

t e n d i n g   b e n e a t h   f l o o r   l e v e l   to  e q u i p m e n t ,   s u c h   as   a  c o m p u t e r ,  

c h a r a c t e r i s e d   in   t h a t   t h e   a i r   s u p p l y   u n i t s   a r e   a r r a n g e d   s i d e  

by  s i d e   w i t h   a d j u s t a b l e   d a m p e r s   p r o v i d e d   t h e r e b e t w e e n   s o  

t h a t   i n   t h e   e v e n t   of  f a i l u r e  o f   one  u n i t ,   t h e   d a m p e r s   a t  

one  or   b o t h   s i d e s   of  t h a t   u n i t   may  be  a u t o m a t i c a l l y   o p e n e d  

to  a l l o w   a i r   f r o m   o t h e r   u n i t s   to   s u p p l y   t h e   e q u i p -  

ment   c o n n e c t e d   to   t h a t   u n i t   u n t i l   s u c h   t i m e   as  i t   i s  

r e p a i r e d ,   and  in   t h a t   t e m p e r a t u r e   s e n s o r s   a r e   p r o v i d e d   t o  

c o n t r o l   t h e   s p e e d   of  o p e r a t i o n   of  t h e   r e s p e c t i v e   i m p e l l e r  

m e a n s   a n d / o r   t h e   t e m p e r a t u r e   of  t h e   r e s p e c t i v e   c o o l i n g  

m e a n s .  



Thus   t h e   e q u i p m e n t   i s   m a i n t a i n e d   w i t h i n   a  f a v o u r a b l e  

n a r r o w   t e m p e r a t u r e   r a n g e   and  t h e   a i r f l o w   t h e r e t h r o u g h  

i s   a l w a y s   a d e q u a t e .  

By  v i r t u e   of  d a m p e r   o p e n i n g   in   c o m b i n a t i o n   w i t h  

an  i n c r e a s e   in   t h e   s p e e d   of  o p e r a t i o n   of  t h e   a p p r o p r i a t e  

i m p e l l e r   means   w h i c h   r e m a i n   f u n c t i o n a l ,   a  s h o r t - t e r m  

b a c k - u p   s y s t e m   i s   p r o v i d e d .   T h i s   i s ,   of  c o u r s e ,   v e r y  

i m p o r t a n t   when  t h e   e q u i p m e n t   b e i n g   a i r   c o n d i t i o n e d   i s   a  

c o m p u t e r   w h i c h   has  to   be  o p e r a t i o n a l   and  s h o u l d   t h e r e -  

f o r e   be  a i r   c o n d i t i o n e d   24  h o u r s   p e r   d a y .  

P r e f e r a b l y   e a c h   h o u s i n g   i n c l u d e s   a  p l e n u m   c h a m b e r  

b e n e a t h   f l o o r   l e v e l   and  a i r   f l o w s   t h e r e f r o m   i n t o   t h e  

d u c t s   by  way  of  an  o r i f i c e   p l a t e ,   t h a t   i s   to   say   a  

p l a t e   h a v i n g   o p e n i n g s   of  v a r i a b l e   a r e a .   The  a r e a   o f  

t h e   o p e n i n g s   w i l l   be  s e t   when  e a c h   u n i t   i s   i n s t a l l e d  

d e p e n d i n g   on  t h e   r e q u i r e d   v o l u m e   of  a i r   f l o w   to   d e a l  

w i t h   e x p e c t e d   h e a t   e m i s s i o n s   f r o m   t h e   r e l e v a n t   e q u i p -  

m e n t .   H o w e v e r ,   t h e   s e t t i n g   of  t h e   o p e n i n g   a r e a   may  b e  

a l t e r e d   f r o m   t i m e   to   t i m e   w h e n e v e r   i t   i s   deemed   n e c e s s -  

a r y .  

The  d a m p e r s   a r e   p r e f e r a b l y   l o c a t e d   b e t w e e n   t h e  

p l e n u m   c h a m b e r s   of  a d j a c e n t   u n i t s .  



A i r   f l o w   s e n s o r s   may  be  d i s p o s e d   in   e a c h   p l e n u m  

c h a m b e r   a n d / o r   a d j a c e n t   a i r   o u t l e t s   of  t h e   e q u i p m e n t  

b e i n g   s u p p l i e d   w i t h   c l e a n   a i r   in   o r d e r   to   r e a c t   t o  

f a i l u r e   of  t h e   e q u i p m e n t   by  a c t u a t i n g   t h e   d a m p e r   o p e n i n g  

m e c h a n i s m   and   i n c r e a s i n g   t h e   s p e e d   of   o p e r a t i o n  

of   t h e   i m p e l l e r   m e a n s .   H o w e v e r ,   t h e   a b o v e - m e n t i o n e d  

t e m p e r a t u r e   s e n s o r s   or  o t h e r   t e m p e r a t u r e   s e n s o r s   may 

a l s o   c a r r y   ou t   t h i s   f u n c t i o n .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   f u r t h e r ,   by  w a y  

of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g ,   i n   w h i c h : -  

F i g .   1  i s   a  d i a g r a m m a t i c   f r o n t   v i e w   of  a  row  o f  

t h r e e   s l i g h t l y   d i f f e r e n t   a i r   s u p p l y   u n i t s   of  an  a i r  

c o n d i t i o n i n g   s y s t e m   in   a c c o r d a n c e   w i t h   t h e   p r e s e n t  

i n v e n t i o n ;   a n d  

F i g .   2  i s   a  d i a g r a m m a t i c   s i d e   v i e w   of  one  u n i t  

s i m i l a r   t o   t h o s e   shown  in   F i g .   1 .  

The  a i r   c o n d i t i o n i n g   s y s t e m   of  t h e   i n v e n t i o n  

c o m p r i s e s   a  n u m b e r   of  a i r   s u p p l y   u n i t s   and  F i g .   1 

i l l u s t r a t e s ,   by  way  of  e x a m p l e ,   t h r e e   s u c h   u n i t s   1 0 ,  

11,  12.  E a c h   c o n s i s t s   of  a  h o u s i n g   13  e n c l o s i n g  

v a r i a b l e   s p e e d   i m p e l l e r   means   in   t h e   f o r m   of  a  v a r -  

i a b l e   s p e e d   f a n   14,  f i l t e r   means   15,  and  c o o l i n g  



means   16.  F i l t e r   means   15  of  d i f f e r e n t   t y p e s   a r e  

shown  d i a g r a m m a t i c a l l y   in   F i g .   1.  T y p i c a l l y   a i r  

f i l t r a t i o n   w i l l   be  to   a b o u t   5  m i c r o n s .   In   e a c h   u n i t  

10,  11,  12  t h e   f i l t e r   means   15  i s   a r r a n g e d   a t   t h e   t o p  

of  t h e   h o u s i n g   13  b e t w e e n   an  a i r   i n l e t   and  t h e   f a n   1 4 .  

The  c o o l i n g   means   16  i s   a r r a n g e d   t h e r e b e n e a t h   a n d  

t y p i c a l l y   c o m p r i s e s   a  r e f r i g e r a t i o n   u n i t   17  and  a n  

a d j a c e n t   a i r   p a s s a g e   18,  as  shown  in   F i g .   2.  C o o l i n g  

c o i l s   19  a r e   a r r a n g e d   t r a n s v e r s e l y   a c r o s s   t h e   a i r  

p a s s a g e   1 8 .  

E a c h   h o u s i n g   13  e x t e n d s   b e n e a t h   f l o o r   l e v e l   20  t o  

f o r m   a  r e s p e c t i v e   p l e n u m   c h a m b e r   21  w h i c h   c o m m u n i c a t e s  

w i t h   a i r   s u p p l y   d u c t s   ( n o t   s h o w n )   e x t e n d i n g   b e n e a t h  

t h e   f l o o r   20  by  way  of  o r i f i c e   p l a t e s   22  w h i c h   h a v e  

o p e n i n g s   of  v a r i a b l e   a r e a .   An  a i r   f l o w   s e n s o r   and  a n  

a i r   t e m p e r a t u r e   s e n s o r   a r e   l o c a t e d   in   t h e   p l e n u m  

c h a m b e r   21  of  e a c h   h o u s i n g   13.  The  u n i t s   a r e   p o s i t -  

i o n e d   a d j a c e n t   e a c h   o t h e r   as  shown  in   F i g .   1,  a n d  

t h e r e   i s   an  a d j u s t a b l e   d a m p e r   23  b e t w e e n   t h e   a d j a c e n t  

p l e n u m   c h a m b e r s   2 1 .  

The  p r o p o s e d   a i r   c o n d i t i o n i n g   s y s t e m   i s   p a r t i c -  

u l a r l y   d e s i g n e d   f o r   a i r   c o n d i t i o n i n g   c o m p u t e r s   a n d  

c o m p u t e r   rooms   and  i t s   o p e r a t i o n   w i l l   be  d e s c r i b e d   i n  

r e l a t i o n   to   t h i s   s p e c i a l   f u n c t i o n .  



In   use  a  n u m b e r   of  u n i t s   10,  11,  12  w i l l   b e  

i n s t a l l e d   s i d e   by  s i d e ,   e . g .   a d j a c e n t   one  w a l l   in   a  

c o m p u t e r   room.   E a c h   u n i t   may,  f o r   e x a m p l e ,   s u p p l y  

c o n d i t i o n e d   a i r   to   t h r e e   c o m p u t e r   m o d u l e s .   T h e  

o r i f i c e   p l a t e s   22  of  e a c h   u n i t   10,  11,  12  w i l l   b e  

s e t   f o r   an  a p p r o p r i a t e   a i r   v o l u m e   to   be  s u p p l i e d   f r o m  

e a c h ,   t y p i c a l l y   4 , 0 0 0   to   6 , 0 0 0   cu  f t / m i n .   When  t h e  

r e s p e c t i v e   f a n s   14  a r e   s w i t c h e d   on,  a i r   i s   d r a w n   i n t o  

e a c h   h o u s i n g   13  and  p a s s e s   d o w n w a r d s   t h r o u g h   t h e   f i l t e r  

means   15  and  t h e   c o o l i n g   means   16  to   t h e   r e s p e c t i v e  

p l e n u m   c h a m b e r s   22.  The  t e m p e r a t u r e   s e n s o r s   in   t h e  

r e s p e c t i v e   p l e n u m   c h a m b e r s   m a i n t a i n   t h e   a i r   s u p p l y  

f rom  t h e   r e s p e c t i v e   u n i t s   a t   a  c o n s t a n t   t e m p e r a t u r e  

o f   e . g .   1 2 ° C .  

The  c o n d i t i o n e d   a i r   i s   s u p p l i e d   to   t h e   b a s e   o f  

t h e   r e s p e c t i v e   c o m p u t e r   m o d u l e s   by  t h e   u n d e r f l o o r  

d u c t s   and  i t   f l o w s   up  t h r o u g h   t h e   PCBs  s u b s t a n t i a l l y  

e q u a l i s i n g   t h e   t e m p e r a t u r e   t h e r e o f   and  a l s o   s w e e p i n g  

away  any  e x c e s s   m o i s t u r e   and  d u s t .  

The  p r o p o s e d   a i r   s u p p l y   u n i t s   s h o u l d   e a c h   have  a  

c a p a c i t y   a b o u t   30%  h i g h e r   t h a n   t h a t   n o r m a l l y   r e q u i r e d  

in   o r d e r   to   p r o v i d e   a  b a c k - u p   s y s t e m   in  t h e   e v e n t   o f  

b r e a k d o w n   of  one  s u c h   u n i t ,   i . e .   to   p r o v i d e   n o n - s t o p  



24  h o u r   a i r   c o n d i t i o n i n g   to   t h e   p e r p e t u a l l y   w o r k i n g  

c o m p u t e r s .   In  t h e   e v e n t   of  s u c h   a  f a i l u r e ,   t h e   a i r -  

f l o w   or  t e m p e r a t u r e   s e n s o r   f o r   t h e   f a i l e d   u n i t   w i l l  

r e a c t   to   o p e r a t e   a  m e c h a n i s m   w i t h d r a w i n g   t h e   d a m p e r s  

23  a t   one  or  b o t h   s i d e s   of  t h e   r e s p e c t i v e   p l e n u m  

c h a m b e r   21  so  t h a t   a d j a c e n t   u n i t s   can   t e m p o r a r i l y  

h e l p   out   by  s u p p l y i n g   a i r   to   t h a t   c h a m b e r   and  h e n c e  

to  t h e   m o d u l e s   u s u a l l y   s u p p l i e d   by  t h e   b r o k e n   d o w n  

u n i t .   The  a i r   f l o w   s e n s o r   f o r   t h e   f a i l e d   u n i t   w o u l d  

a l s o   o p e r a t e   to   i n c r e a s e   t h e   r a t e   of  o p e r a t i o n   of  t h e  

f a n s   of  t h e   a d j a c e n t   u n i t s   s u f f i c i e n t   to   c o m p e n s a t e  

f o r   t h e   l a c k   of  a i r   s u p p l y   v i a   t h e   f a i l e d   u n i t .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   f o r e g o i n g   d e s -  

c r i p t i o n   s i m p l y   o u t l i n e s   t h e   p r o p o s e d   s y s t e m   i n  

g e n e r a l   t e r m s   and  many  m i n o r   v a r i a t i o n s   a r e   p o s s i b l e  

s u c h   as  t h e   p o s i t i o n i n g   of  a i r - f l o w   and  a i r   t e m p e r -  

a t u r e   s e n s o r s   a d j a c e n t   a i r   o u t l e t s   of  e q u i p m e n t   b e i n g  

s u p p l i e d   w i t h   a i r .  

I t   i s   f i r m l y   b e l i e v e d   t h a t   use   of  t h i s   a i r  

c o n d i t i o n i n g   s y s t e m   ( w h i c h   e c o n o m i c a l l y   p r o v i d e s  

c l i m a t i c   c o n s i s t e n c y   and  c l e a n l i n e s s )   w i t h   c o m p u t e r s  

w i l l   l e a d   to   r e l i a b i l i t y   and  l o n g e v i t y   of  c o m p u t e r  

o p e r a t i o n .  



1.  An  a i r   c o n d i t i o n i n g   s y s t e m   c o m p r i s i n g   a t   l e a s t  

two  o p e r a t i v e   a i r   s u p p l y   u n i t s   ( 1 0 ,   11,  12)  e a c h   i n  

t h e   f o r m   of  a  h o u s i n g   ( 1 3 )   e n c l o s i n g   i m p e l l e r   means   ( 1 4 )  

o p e r a t i v e   t o   d r a w   a i r   i n t o   t h e   h o u s i n g   ( 1 3 )   and  c a u s e  

same  t o   f l o w   t h r o u g h   f i l t e r   means   ( 1 5 )   and  c o o l i n g   m e a n s  

( 1 6 ) ,   w h e r e b y   i t   i s   r e n d e r e d   s u b s t a n t i a l l y   f r e e   o f  

c o n t a m i n a n t s   and  c o o l e d ,   and  ou t   of  t h e   h o u s i n g   ( 1 3 )  

v i a   one  or  more  d u c t s   e x t e n d i n g   b e n e a t h   f l o o r   l e v e l  

( 2 0 )   t o   e q u i p m e n t ,   s u c h   as  a  c o m p u t e r ,   c h a r a c t e r i s e d  

in   t h a t   t h e   u n i t s   ( 1 0 ,   11,  12)  a r e   a r r a n g e d   s i d e   b y  

s i d e   w i t h   a d j u s t a b l e   d a m p e r s   ( 2 3 )   p r o v i d e d   t h e r e -  

b e t w e e n   so  t h a t   in  t h e   e v e n t   of  f a i l u r e   of  one  u n i t ,  

t h e   d a m p e r s   ( 2 3 )   a t   one  or  b o t h   s i d e s   of  t h a t   u n i t  

may  be  a u t o m a t i c a l l y   o p e n e d   to  a l l o w   a i r   f r om  o t h e r  

u n i t s   t o   s u p p l y   t h e   e q u i p m e n t   c o n n e c t e d   to  t h a t   u n i t  

u n t i l   s u c h   t i m e   as  i t   i s   r e p a i r e d ,   and  in  t h a t   t e m p -  

e r a t u r e   s e n s o r s   a r e   p r o v i d e d   to   c o n t r o l   t h e   s p e e d   o f  

o p e r a t i o n   of  t h e   r e s p e c t i v e   i m p e l l e r   means   ( 1 4 )   a n d / o r  

t h e   t e m p e r a t u r e   of  t h e   r e s p e c t i v e   c o o l i n g   means   ( 1 6 ) .  

2.  An  a i r   c o n d i t i o n i n g   s y s t e m   as  c l a i m e d   in   c l a i m   1 

w h e r e i n   e a c h   h o u s i n g   ( 1 3 )   i n c l u d e s   a  p l e n u m   c h a m b e r   ( 2 1 )  

b e n e a t h   f l o o r   l e v e l   ( 2 0 )   and  a i r   f l o w s   t h e r e f r o m   i n t o  



t h e   d u c t   or  d u c t s   by  way  of  a  p l a t e   ( 2 2 )   h a v i n g   o p e n -  

i n g s   of  v a r i a b l e   a r e a .  

3.  An  a i r   c o n d i t i o n i n g   s y s t e m   as  c l a i m e d   in   c l a i m   2 

w h e r e i n   t h e   d a m p e r s   ( 2 3 )   a re   l o c a t e d   b e t w e e n   t h e  

p l e n u m   c h a m b e r s   ( 2 1 )   of  a d j a c e n t   u n i t s   ( 1 0 ,   11,  1 2 ) .  

4.  An  a i r   c o n d i t i o n i n g   s y s t e m   as  c l a i m e d   in  c l a i m   1 ,  

2  or  3  w h e r e i n   e a c h   d a m p e r   w i t h d r a w a l   m e c h a n i s m   i s  

a c t u a t e d   by  means   of  a  t e m p e r a t u r e   s e n s o r .  

5.  An  a i r   c o n d i t i o n i n g   s y s t e m   as  c l a i m e d   in  c l a i m   1 ,  

2  or  3  w h e r e i n   e a c h   d a m p e r   w i t h d r a w a l   m e c h a n i s m   i s  

a c t u a t e d   by  means   of  an  a i r   f l o w   s e n s o r .  

6.  An  a i r   c o n d i t i o n i n g   s y s t e m   as  c l a i m e d   in  c l a i m   5 

when  d e p e n d e n t   on  c l a i m   2  or  3,  w h e r e i n   a i r   f l o w  

s e n s o r s   a r e   l o c a t e d   in  e a c h   p l e n u m   c h a m b e r   ( 2 1 )   a n d / o r  

a d j a c e n t   a i r   o u t l e t s   of  t h e   e q u i p m e n t   b e i n g   s u p p l i e d  

w i t h   c l e a n   a i r ,  

7.  An  a i r   c o n d i t i o n i n g   s y s t e m   as  c l a i m e d   in  c l a i m   4 

or  5  w h e r e i n   t h e   a i r   f l o w   s e n s o r s   a r e   c a p a b l e   of  c o n -  

t r o l l i n g   t h e   s p e e d   of  o p e r a t i o n   of  t h e   i m p e l l e r   m e a n s  

( 1 4 )   of  t he   o t h e r   u n i t s .  
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