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©  Wind/heat  barrier. 
(57)  Means  for  keeping  down  the  energy  consumption  for 
cooling  spaces  open  at  their  sides  like  indoor  artificial 
skating-rinks  and  outdoor  artificial  skating-rinks.  The  means 
is  a  wind/heat  barrier  surrounding  the  space  or  the  ground, 
consisting  of  a  system  of  tubes  arranged  at  a  distance  from 
one  another  through  which  a  refrigerant  flows  and  which 
acts  as  a  heat  exchanger. 

The  barrier  at  its  top  preferably  contains  a  device 
dispersing  moist  over  the  tube  situated  underneath.  The 
tubes  are  preferably  provided  with  a  coating  with  a  high 
emission  coefficient  for  longwave  heat  radiation. 
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The  i n v e n t i o n   r e l a t e s   to  means  for  minimising  the  e n e r g y  

consumpt ion   needed  for  coa l ing   of  f l o o r   s u r f a c e s   of  spaces   being  open 

at  l e a s t   at  t h e i r   s i de s ,   l ike  indoor  a r t i f i c i a l   s k a t i n g - r i n k s   and  o f  

grounds  t o t a l l y   exposed-  to  the  open  a i r ,   such  as  outdoor   a r t i f i c i a l  

5  i c e - r i n k s .  

In  order   to  cool-  and  keep  cool  the  f l o o r - s u r f a c e   of  such  s p a c e s  

and  grounds  t i l l   below  the  t e m p e r a t u r e   of  the  o p e n - a i r ,   much  e n e r g y  

is  needed.   In  order  to  minimize  the  energy  consumption  as  much  a s  

p o s s i b l e ,   it  is  impor tan t   to  minimize  the  amount  of  cold  r e q u i r e d  

10  owing  to  c o n v e c t i o n   via  wind  and  r a i n .   Consequent ly   the  t e m p e r a t u r e  

of  e v a p o r a t i o n   at  which  the  r emain ing   amount  of  cold  r e q u i r e d   i s  

g e n e r a t e d   can  go  up-  as  well  as  the  e n e r g e t i c   e f f i c i e n c y   of  t h e  

r e f r i g e r a t o r .   A d d i t i o n a l   saving  of  energy  is  i ts   c o n s e q u e n c e .  

Moreover  the  outward  r a d i a t i o n   of  heat  should  be  s t i m u l a t e d   as  much 

15  as  p o s s i b l e .  

As  a  mat ter   o f - f a c t   the  amount  of  energy  r equ i r ed   should  be  k e p t  

down  by  opposing  hea t ing   up  by  a b s o r p t i o n   of  so la r   r a d i a t i o n ;   in  c a s e  

of  outdoor   a r t i f i c i a l   s k a t i n g - r i n k s   over  which  no  roof  is  p r e s e n t ,  

w h i t e p a i n t   can  be  provided  in  the  ice  or  on  the  c o n c r e t e   f l o o r ,   t o  

20  which  the  ice  f loo r   is  a p p l i e d .  

Concerning  the  c o n v e c t i v e   amount  of  cold  r equ i r ed   ,  t h i s   i s  

caused  to  a  great*'  ex ten t   by  the  wind.  At  outdoor  a r t i f i c i a l   s k a t i n g -  

r inks   known  measures  taken  a g a i n s t   the  ac t ion   of  wind  are ,   a  dam 

around  the  s k a t i n g - r i n k   as  the  case  may  be  combined  with  s h i e l d s  

25  along  the  r i nk .   The  drawbacks  he reo f   are  the  for  the  s k a t e r s   o f t e n  

annoying  wh i r l s   of  air  occu r r ing   above  the  ska t ing   r i n k s ,   whereas  t h e  

wind  a b a t i n g   e f f e c t   aimed  at  is  o b t a i n e d   to  a  very  l im i t ed   e x t e n t  

o n l y .  

The  i n v e n t i o n   aims  at  supp ly ing   means  to  minimize  the  c o n v e c t i v e  

30  amount  of  cold  r e q u i r e d   and  takes   care  of  the  emiss ion  of  the  heat  o f  

the  condenser   out  of  the  r e f r i g e r a t o r   into  the  a tmosphere   at  t h e  

lowest  p o s s i b l e   condensa t i on   t e m p e r a t u r e   as  well .   Owing  to  the  w i n d -  

aba t ing   e f f e c t   of  the  means  the  s k a t i n g   c l imate   is  improved.  The 

means  acco rd ing   to  •  the  i nven t ion   is  for  that   purpose  c h a r a c t e r i z e d  

35  in  tha t   it  c o n s i s t s   of  a  b a r r i e r   or  p a r t s   of  b a r r i e r   to  be  a s s e m b l e d  

to  form  one  u n i t ,   su r rounding   the  space  or  the  ground,  c o n s i s t i n g   o f  
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or  c o n t a i n i n g   a  system  of  tube*  a r ranged  at  a  d i s t a n c e   from  one 

a n o t h e r   i  ac t ing   as  a  heat   exchanger   in  c o o p e r a t i o n   with  a  r e f r i g e r a n t  

to  be  led  through  i t .   Such  b a r r i e r   has  a  he ight   which  can  vary  from  1 

meter  t i l l   more  than  10  m e t e r s .  

5  To  ob ta in   an  opt imal   s c r e e n i n g   aga in s t   the  wind»  the  b a r r i e r   i s  

p e r v i o u s   to  wind  for  about  WA  to  6054  of  the  s u r f a c e .   With  " o p t i m a l "  

is  meant  in  th i s   r e s p e c t   s u f f i c i e n t l y   r e s t r a i n i n g   wind»  no 

t r o u b l e s o m e   whi r l s   of  air   o c c u r r i n g   at  the  i n s i d e .  

The  assembly  of  tubes  may  c o n s i s t   of  v e r t i c a l l y   or  h o r i z o n t a l l y  

10  a r r a n g e d   tubes .   Through  the  tubes  a  r e f r i g e r a n t »   o r i g i n a t i n g   from  t h e  

s p a c e ' s   or  g round ' s   r e f r i g e r a t o r   is  f lowing.   This  r e f r i g e r a n t   t h u s  

y i e l d s   i t s   c o n d e n s a t i o n   heat   from  the  r e f r i g e r a t o r   to  the  open  a i r .  

The  r e f r i g e r a n t   in  genera l   c o n s i s t s   of  a  medium  with  s u f f i c i e n t l y   low 

s o l i d i f i c a t i o n   t e m p e r a t u r e   to  p reven t   damage  to  the  tube  system  owing 

15  to  f r e e z i n g .  

By  means  of  choosing  the  shape  of  the  tubes  »  the  t h i n g s  

ment ioned   can  be  op t imized   as  the  case  may  be.  by  p r o v i d i n g   the  t u b e s  

with  f i n s   e t c .  

The  heat  exchange  may  be  c o n s i d e r a b l y   improved  a c c o r d i n g   to  a  

20  f u r t h e r   f e a t u r e   of  the  i n v e n t i o n   by  p rov id ing   the  top  of  the  b a r r i e r  

with  a  device  for  y i e l d i n g   moist  ex tending  in  i t s   d i r e c t i o n   o f  

l e n g t h .   For  example  a  tube  provided  with  holes  in  i t s   wa l l s   or  an  a t  

i t s   top  open  gu t t e r»   water  f lowing  over  i ts   edge.  Water  out  of  such  a 

d e v i c e   thus  f lowing  over  the  tubes  s i t u a t e d   u n d e r n e a t h j   w i l l  

25  e v a p o r a t e   which  owing  to  the  heat  of  e v a p o r a t i o n   needed  wil l   lead  t o  

a d d i t i o n a l   cool ing   of  the  t u b e .  

As  the  case  may  be,  the  u n d e r s i d e   of  the  b a r r i e r   is  p r o v i d e d  

with  a  g u t t e r   in  which  water  p o s s i b l y   flowing  from  the  top  downward 

over  the  outer  s ide   of  the  tubes  is  c o l l e c t e d   and  may  b e  

30  r e c i r c u l a t e d .  

The  yie ld   of  heat   of  the  tubes  can  s t i l l   be  i n c r e a s e d   more 

a c c o r d i n g   to  ano ther   f e a t u r e   of  the  i nven t ion ,   by  p r o v i d i n g   them  w i t h  

a  c o a t i n g   with  a  high  c o e f f i c i e n t   of  emiss ion  for  long-wave  h e a t  

r a d i a t i o n .   E.g  t h i s   c o a t i n g   is  a  white  paint   b r i n g i n g   a l o n g  

35  a d d i t i o n a l   advan tages   in  c o n n e c t i o n   with  the  so la r   r e f l e c t i o n .   It  may 

be  noted  that   the  p r e s e n c e   of  water  at  the  tubes  stemming  from  t h e  

moist   d i spense r   p r e s e n t   at  the  top  of  the  b a r r i e r ,   in  i t s e l f   p r o v i d e s  

a  high  e m i s s i o n - c o e f f i c i e n t .  
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When  the  o u t s i d e   t e m p e r a t u r e   is  lower  than  the  t e m p e r a t u r e   a t  

which  the  space  and  the  ground  r e s p e c t i v e l y   should  be  kept ,   t h e  

r e f r i g e r a t o r   wil l   be  out  of  use.  Under  these  c i r c u m s t a n c e s   cold  c a n  

be  led  to  a  cold  buf fe r   or  to  a  p lace   where  cold  is  needed  l ike   t h e  

5  f loor   of  an  i n s ide   s k a t i n g - r i n k   as  well  by  means  of  the  r e f r i g e r a n t  

in  the  t u b e s .  

The  i n v e n t i o n   ,wil  1  be  exp la ined   more  f u l l y   with  r e f e r e n c e   to  t h e  

drawings  w h e r e i n :  

F ig . l   is  a  schemat ic   f ron t   view  of  an  embodiment  of  a  pa r t   of  a 

10  b a r r i e r   a cco rd ing   to  the,  i n v e n t i o n   and 

Fig.  2  a  p e r s p e c t i v e   view,  of  a  par t   of  such  a  b a r r i e r .  

The  par t   of  the  b a r r i e r   of  f i g . l   c o n s i s t s   of  h o r i z o n t a l l y  

arranged,   tubes  £?•>  -  3  and  £  through  which  c o o l i n g - w a t e r   or  a n t i - f r e e z e  

f lows.   These  tubes  are  suppor ted   by  u p r i g h t s   7,  which  when  used  a r e  

15  f ixed  on  f o u n d a t i o n   poles   8,  which  are  f a s t e n e d   in  de  ground  9.  At 

i t s   top  the  pa r t   -of,  the  b a r r i e r   is  provided  with  a  tube  5,  p r o v i d e d  

with  holes   6.  This  tube  5  is  the  shower - tube   through  which  water  i s  

led,  f lowing  out  of  the  o u t l e t   open ings   6  over  the  tubes  2,  3,  4 ,  

e tc .   S i t u a t e d   unde rnea th   as.  supply  pipe  for  the  shower  tube,   one  o f  

20  the  other   h o r i z o n t a l l y   a r ranged  tubes  may  be  used  at  r e g u l a r  

d i s t a n c e s ,   v e r t i c a l   c o n n e c t i o n   tubes   being  set  up  in  order  to  o b t a i n  

a  uniform  water  s u p p l y .  

In  the  embodiment  drawn,  the  d i s t a n c e   between  the  tubes  2,  3  and 

h  equals   the  d iameter   of  these  tubes  as  a  r e s u l t   of  which  the  b a r r i e r  

25  is  pe rv ious   for  50%v. 

Tubes  as  i n d i c a t e d   with  £ , 3   and   ̂ can  be  p r e sen t   along  t h e  

t o t a l   he igh t   of  the  b a r r i e r .   A  b a r r i e r   may  be  c losed  at  i t s   lower  

side  as  w e l l .  

Fig.S  shows  a  b a r r i e r   accord ing   to  f i g . l   in  a  p e r s p e c t i v e   v iew;  
30  the  b a r r i e r   as  drawn  here  is  not  c losed   at  i t s   lower  s i d e .  
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C la ims  

1.  Means  for  minimizing  the  energy  consumpt ion  needed  f o r  

coo l ing   of  f l o o r   s u r f a c e s   of  spaces  being  open  at  l e a s t   at  t h e i r  

s i d e s ,   l ike   indoor  a r t i f i c i a l   s k a t i n g - r i n k s   and  of  grounds  t o t a l l y  

exposed  to  the  open  a i r   such  as  outdoor  a r t i f i c i a l   skat  ing- r   inks  i 
5  c h a r a c t e r i z e d   in  tha t   it  c o n s i s t s   of  a  b a r r i e r   or  pa r t s   of  a  b a r r i e r  

to  be  assembled  to  c o n s t i t u t e   one  uni t   s u r r o u n d i n g   the  space  or  t h e  

ground  »  c o n s i s t i n g   of  or  at  l e a s t   c o n t a i n i n g   a  system  of  t u b e s  

<2,3,4)   a r r anged   at  a  d i s t a n c e   from  one  a n o t h e r ,   ac t ing   as  a  h e a t  

exchanger   in  c o o p e r a t i o n   with  a  coo l ing   medium  to  be  led  through  i t .  

10  S.  Means  accord ing   to  claim  1, 

c h a r a c t e r i z e d   in  that   the  b a r r i e r   is  p rov ided   at  i t s   top  with  a 

device   for  y i e l d i n g   moist  ex tend ing   in  i t s   d i r e c t i o n   of  the  l e n g t h ,  

3.  Means  accord ing   to  claim  2 ,  

c h a r a c t e r i z e d   in  tha t   the  device  is  a  tube  <7)  provided  with  h o l e s  

15  (6)  in  i t s   w a l l .  

4.  Means  accord ing   to  claim  2i  

c h a r a c t e r i z e d   in  tha t   the  device   is  a  g u t t e r   open  at  i t s   t o p .  

5.  Means  accord ing   to  one  of  the  p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in  tha t   the  b a r r i e r   is  p rov ided   with  a  coa t ing   having  a 

20  high  emiss ion   c o e f f i c i e n t   for  long-wave  heat   r a d i a t i o n .  

6.  Means  acco rd ing   to  claim  5 ,  

c h a r a c t e r i z e d   in  that   the  coa t ing   is  w h i t e .  

7.  Means  accord ing   to  one  or  more  of  the  p reced ing   c l a i m s ,  

c h a r a c t e r i z e d   in  that   the  tubes  ( 2 , 3 , 4 ) ,   when  in  use,  form  p a r t s   of  a 
25  c i r c u i t   c o n t a i n i n g   a  device   for  s t o r i n g   cold  or  car ing   for  coo l ing   o f .  

ano ther   space ,   f l o o r   or  the  l i k e .  

B.  A  space  or  ground  open  at  i t s   s i d e s ,  

c h a r a c t e r i z e d   in  that   it  is  provided  with  means  according   to  one  o r  

more  of  the  p reced ing   c l a i m s .  
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