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Thermally  insulated  container. 
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®  The  invention  refers  to  a  thermally  insulated  container, 
mainly  intended  for  storing  and/or  transport  of  material 
which  requires  storing  at  a  low  temperature  such  as  e.g. 
vaccine,  biological  matter  or  the  like,  including  one  storing 
room  intended  for  a  cooled  object,  which  is  surrounded  by  at 
least  one  insulating  layer  (3).  This  is  achieved  according  to 
the  invention  thereby  that  the  cooled  object  (4)  is  hermeti- 
cally  separated  from  the  surrounding,  that  a  phase  trans- 
forming  material  (5)  is  arranged  in  connection  to  the  cooled 
object  (4)  and  that  at  at  least  one  insulating  layer  (3)  is 
arranged  to  surround  the  cooled  object  (4)  on  all  sides. 
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The  p r e s e n t   i n v e n t i o n   r e f e r s   to  a  t h e r m a l l y   i n s u l a t e d  

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

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

w i t h i n   a  t e m p e r a t u r e   i n t e r v a l ,   such   as  f o r   e x a m p l e   v a c c i n e ,  

b i o l o g i c a l   m a t e r i a l   or  t he   l i k e ,   i n c l u d i n g   a  s t o r i n g   s p a c e  

i n t e n d e d   f o r   an  o b j e c t   to  be  c o o l e d ,   and  w h i c h   is   s u r r o u n d e d  

by  at  l e a s t   one  i n s u l a t i n g   l a y e r .  

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

m a t e r i a l   one  has  to  c o n s i d e r   t h a t   t h e s e   m a t e r i a l   w i l l   c h a n g e  

w i t h   t i m e ,   i f   t h e y   a r e   no t   s t o r e d   at  a  c e r t a i n ,   o f t e n   l o w ,  

t e m p e r a t u r e .   Th i s   is  m a i n l y   a  p r o b l e m   in  t he   d e v e l o p i n g  

c o u n t r i e s ,   w h e r e   t he   t r a n s p o r t   of  v a c c i n e s ,   s e r u m ,   b l o o d  

b l o o d   p l a s m a   and  some  enzyme  c o m p o u n d s   is  c a r r i e d   out   in  a n  

e n v i r o n m e n t ,   of  r a t h e r   h i g h   t e m p e r a t u r e s .   In  a d d i t i o n   t h e  

t r a n s p o r t   r o u t e s   a re   o f t e n   l o n g   and  in  bad  c o n d i t i o n ,   w h i c h  

means  t h a t   t he   t r a n s p o r t   w i l l   l a s t   l o n g .   In  t he   d e v e l o p i n g  

c o u n t r i e s   i t   is  a l s o   u n u s u a l   t h a t   v a c c i n e s   and  t he   l i k e   a r e  

m a n u f a c t u r e d   in  t he   c o u n t r y ,   but   t he   demand  is  a l m o s t   a l w a y s  

c o v e r e d   by  i m p o r t   f rom  d i f f e r e n t   i n d u s t r i a l i z e d   c o u n t r i e s .  

Th i s   means  t h a t   t he   t r a n s p o r t   r o u t e s   w i l l   become  s t i l l   l o n g e r .  

More  t h a n   90Z  of  a l l   v a c c i n e s   r e q u i r e   s t o r i n g   at  t e m p e r a t u r e s  

b e t w e e n   +2  and  +8 C  and  a r e   d e s t r o y e d   r a t h e r   f a s t   at  h i g h e r  

t e m p e r a t u r e s   and  a l s o   by  f r e e z i n g .   As  v a c c i n e s   and  the   l i k e  

a re   v e r y   s e n s i t i v e   and  as  t he   t r a n s p o r t   r o u t e   a r e   l o n g .   a n d  

h a r d ,   i t   is  e s t i m a t e d   t h a t   a b o u t   50%  of  a l l   v a c c i n e s   a r e  

d e s t r o y e d   a l o n g   t he   t r a n s p o r t r o u t e   b e f o r e   t h e y   r e a c h   the   f i n a l  

u s e r   in  t he   d e v e l o p i n g   c o u n t r y .   Today  t he   v a c c i n e s   a r e  

t r a n s p o r t e d   b e t w e e n   d i f f e r e n t   s t a t i o n s ,   of  w h i c h   at  l e a s t   t h e  

b i g g e r   ones   a r e   e q u i p p e d   w i t h   c o o l i n g   and  f r e e z i n g   p l a n t s .  

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

power   or  a l t e r n a t i v e l y   by  means   of  l i q u i d   p e t r o l e u m   gas  o r  

p h o t o g e n e   and  t h e y   a re   r a t h e r   s e n s i t i v e   to  d i s t u r b a n c e .   Due  t o  

the   d e f e c t i v e   e l e c t r i c i t y   s u p p l y   n e t w o r k   in  t he   d e v e l o p i n g  

c o u n t r i e s   i t   is  f o r   e x a m p l e   not   u n u s u a l   w i t h   l o n g   p o w e r  

f a i l u r e s .  



With  t he   c o o l i n g   p l a n t s   w h i c h   e x i s t   t o d a y   i t   is  t h e r e f o r e  

i m p o r t a n t   t h a t   t he   t r a n s p o r t   is  c a r r i e d   out   as  f a s t   a s  

p o s s i b l e .   Th i s   means   t h a t   v a c c i n e s   a r e   f l o w n   as  f a r   a s  

p o s s i b l e   i n t o   t h e   d e v e l o p i n g   c o u n t r i e s   and  a  ne t   o f  

i n t e r m e d i a t e   s t o r i n g   s t a t i o n s   is  b u i l t   up.  Th i s   of  c o u r s e   i s  

e x p e n s i v e   and  r e q u i r e s   a  w e l l   o r g a n i z e d   c h a i n   of  c o o l i n g  

p l a n t s .  

S t a t e   of  t h e   a r t  

A  number   of  d i f f e r e n t   i n v e n t i o n s   a r e   known  w i t h i n   t he   f i e l d   o f  

s t o r i n g   or  t r a n s p o r t   c o n t a i n e r s   i n t e n d e d   to  be  k e p t   at  a  l o w  

c o n s t a n t   t e m p e r a t u r e .   B r i t i s h   p a t e n t   G B - 1 , 0 0 6 , 7 4 6   f o r   i n s t a n c e  

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

r e q u i r e s   c o o l i n g   by  means   of  a  gas  in  l i q u i d   s t a t e .   T h e  

c o n t a i n e r   c o m p r i s e s   an  i n s u l a t i n g   e x t e r n a l   c o n t a i n e r   in  w h i c h  

a  p o r o u s   c o n t a i n e r   body  is   l o c a t e d   and  in  t he   i n t e r i o r   o f  

w h i c h   t h e   m a t e r i a l ,   w h i c h   s h o u l d   be  c o o l e d   can  be  i n t r o d u c e d .  

The  c o n t a i n e r   body  i s   p r e p a r e d   w i t h   s l o w l y   b o i l i n g   l i q u i d   g a s  
w h i c h   s l o w l y   e v a p o r a t e s   w h e r e b y   c o l d   is  e m i t t e d .   T h i s  

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

s h o u l d   be  k e p t   at  a  v e r y   low  t e m p e r a t u r e ,   w e l l   b e l o w   t h e  

f r e e z i n g   p o i n t ,   and  w h i c h   t h e r e f o r e   r e q u i r e s   a  l i q u i d   gas  f o r  

i t s   c o o l i n g .   The  d e v i c e   is  f u r t h e r m o r e   d e s i g n e d   to  a l l o w   t h e  

gas  g e n e r a t e d   d u r i n g   t he   b o i l i n g   to  e s c a p e   t h r o u g h   e v a c u a t i o n  

c a n a l s .   I f   t h e   gas   c a n n o t   be  e v a c u a t e d ,   t he   b o i l i n g   w i l l   s t o p  

and  t h e   c o o l i n g   w i l l   c e a s e .   Owing  to  t he   f a c t   t h a t   on ly   a 
l i m i t e d   q u a n t i t y   of  l i q u i d   gas  can  be  c o n t a i n e d   in  t h e  

c o n t a i n e r   t h i s   c o n t a i n e r   is   o n l y   i n t e n d e d   to  keep   t h e  

b i o l o g i c a l   m a t e r i a l   c o o l e d   d u r i n g   a  s h o r t   t i m e   b e f o r e   new 

l i q u i d   gas  mus t   be  s u p p l i e d .   An  i m p o r t a n t   d r a w b a c k   at  t h i s  

i n v e n t i o n   is   t h a t   d u r i n g   l o n g   t r a n s p o r t s   t r a i n e d   o p e r a t o r s  

m u s t   be  at  hand  and  r e g u l a r l y   r e f u e l   l i q u i d   gas  w h i c h   has  t o  

be  c a r r i e d   a l o n g .  

A n o t h e r   r e f r i g e r a t e d   c o n t a i n e r   i s   d e s c r i b e d   1n  the   G e r m a n  

p a t e n t   2 8 2 5 1 1 1   and  r e f e r s   to  a  c o n t a i n e r  w h i c h   is  used   to  c o o l  

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



h i g h   t e m p e r a t u r e . . T h e   c o o l i n g   d e v i c e   is  p r i m a r i l y   i n t e n d e d   t o  

be  used   d u r i n g   m e a s u r e m e n t   i n s i d e   t u n n e l   owens  and  t he   l i k e ,  

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

in  an  i n s u l a t e d   c o n t a i n e r .   B e t w e e n   the   i n n e r   and  o u t e r  

c y l i n d e r   is  a r r a n g e d   a  h e a t - s t o r i n g   m a t e r i a l   w h i c h  

c o m m u n i c a t e s   w i t h   t he   s u r r o u n d i n g s   v ia   a  s t e a m   e x h a u s t   t u b e  

and  a  f i l l i n g   t u b e .   The  i n n e r   d e v i c e   is  a g a i n   l o c a t e d   in  a n  

i n s u l a t e d   c o n t a i n e r   f i l l e d   w i t h   i n s u l a t i n g   m a t e r i a l .   T h i s  

i n v e n t i o n   is  t h u s   i n t e n d e d   fo r   v e r y   h i g h   s u r r o u n d i n g  

t e m p e r a t u r e s ,   w h i c h   o c c u r   e . g .   in  o w e n s .   T h e r e   is  f u r t h e r m o r e  

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

e v a p o r a t e s   to  s t e a m   w h i c h   e s c a p e s   t h r o u g h   an  r e l i e f   t u b e .   T h e  

d e v i c e   is  p o s i t i o n   s e n s i t i v e ,   e . g .   i t   mus t   a l w a y s   be  l o c a t e d  

in  a  c e r t a i n   way  w h e r e   t he   f i l l i n g   t u b e   and  t he   t u b e   f o r  

e v a c u a t i o n   of  s t e a m   is  d i r e c t e d   u p w a r d s ,   in  o r d e r   to  w o r k .   I t  

is  a l s o   o n l y   i n t e n d e d   to  m a i n t a i n   a  c e r t a i n   t e m p e r a t u r e   in  i t s  

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

P u r p o s e   and  mos t   i m p o r t a n t   f e a t u r e s   of  t he   i n v e n t i o n  

The  p u r p o s e   of  t he   p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   a  t h e r m a l l y  

i n s u l a t e d   c o n t a i n e r   w h i c h   can  be  used   as  a   d i s p o s a b l e  

c o n t a i n e r   and  w h i c h   is  c h e a p   to  m a n u f a c t u r e .   A n o t h e r   p u r p o s e  
of  t he   i n v e n t i o n   is  t h a t   t he   c o n t a i n e r   s h o u l d   be  r o b u s t   a n d  

p r o t e c t   i t s   c o n t e n t s   a g a i n s t   d a m a g e s   c a u s e d   by  e x t e r n a l  

i n f l u e n c e   in  t he   form  of  i m p a c t s   and  b l o w s .   A  f u r t h e r   p u r p o s e  

is   t h a t   t he   i n n e r   s p a c e   of  t he   c o n t a i n e r   s h a l l   be  k e p t   at  a n  

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

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

a  p a s s i v e   s y s t e m ,   e . g .   no  e n e r g y   s h a l l   be  s u p p l i e d   f r o m  

o u t s i d e   to  m a i n t a i n   t he   d e t e r m i n e d   t e m p e r a t u r e .   By  means   of  a 
c o n t a i n e r   a c c o r d i n g   to  t he   i n v e n t i o n   i t   s h o u l d   be  p o s s i b l e   t o  

n e g l e c t   t he   t i m e   t he   t r a n s p o r t   w i l l   t a k e ,   e . g .   i t   s h o u l d   b e  

p o s s i b l e   to  t r a n s p o r t   t he   c o n t a i n e r   by  b o a t   i n s t e a d   of  u s i n g  

a i r f r e i g h t   w h i c h   makes  t he   t r a n s p o r t   c h e a p e r .   Th i s   is  a c h i e v e d  

a c c o r d i n g   to  t he   i n v e n t i o n   t h e r e b y ,   t h a t   t h a t   t he   c o n t a i n e r   i s  

d e s i g n e d   w i t h   at  l e a s t   one  o u t e r   and  one  i n n e r   c a s i n g   w h i c h  

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

m a t e r i a l   is  a r r a n g e d   in  t he   i n n e r   c a s i n g   of  t he   c o n t a i n e r   i n  



c o n n e c t i o n   to  t he   c o o l e d   o b j e c t   and  t h a t   at  l e a s t   o n e  

i n s u l a t i n g   l a y e r   is  a r r a n g e d   b e t w e e n   the   o u t e r   and  i n n e r  

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

t he   c o o l e d   o b j e c t .  

S h o r t   d e s c r i p t i o n   of  t he   d r a w i n g s  

The  i n v e n t i o n   w i l l   h e r e i n a f t e r   be  f u r t h e r   e x p l a i n e d   as  a n  

e m b o d i m e n t   w i t h   r e f e r e n c e   to  two  e n c l o s e d   d r a w i n g s .  

f i g u r e   1  shows  a  c r o s s   s e c t i o n   of  a  c o n t a i n e r   a c c o r d i n g   to  t h e  

i n v e n t i o n ,  

f i g u r e   2  shows  a n o t h e r   c o n t a i n e r   a c c o r d i n g   to  t he   i n v e n t i o n ,  

f i g u r e   3  shows  a  f u r t h e r   a l t e r n a t i v e   of  a  c o n t a i n e r   i n t e n d e d  

f o r   a  h i g h e r   t e m p e r a t u r e   i n t e r v a l .  

D e s c r i p t i o n  o f   e m b o d i m e n t s  

In  f i g u r e   1  is   shown  a  t h e r m a l l y   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g  

to  t h e   i n v e n t i o n .   I t   c o n s i s t s   of  an  o u t e r   c a s i n g   1  made  e . g .  
of  p l a s t i c   m a t e r i a l   and  i t   is   d e s i g n e d   as  a  s q u a r e   box  i n  

o r d e r   to  f a c i l i t a t e   s t a c k i n g   and  s t o r i n g .   The  s i z e   of  t h e  

o u t e r   c a s i n g   can  of  c o u r s e   be  v a r i e d   w i t h i n   w ide   m a r g i n s   b u t  

can  e . g .   be  a b o u t   5 0 x 5 0 x 5 0   cm.  A  c o n t a i n e r   of  t h i s   d i m e n s i o n  

has  a  t r a n s p o r t   w e i g h t   of  a b o u t   15 -20   kg.  In  t h e   s p a c e   i n s i d e  

t h e   o u t e r   c a s i n g   is   l o c a t e d   an  i n n e r   c a s i n g   2  at  a  c e r t a i n  

d i s t a n c e   f rom  t h e   o u t e r   c a s i n g   1.  A l so   t h i s   i n n e r   c a s i n g   2  may 
c o n s i s t   of  p l a s t i c   or  s i m i l a r   m a t e r i a l .   The  o u t e r   and  i n n e r  

c a s i n g   1,  2  a r e   d e s i g n e d   to  be  d i f f u s i o n   p r o o f   in  o r d e r   t o  

r e d u c e   t h e   p r e s s u r e   i n c r e a s e   and  to  m a i n t a i n   a  low  h e a t  

c o n d u c t i v i t y .   B e t w e e n   the   o u t e r   and  t h e   i n n e r   c a s i n g   1,  2 

t h e r e b y   i s   f o r m e d   a  s p a c e ,   an  i n s u l a t i n g   l a y e r   3,  w h i c h   s p a c e  
p r e f e r a b l y   can  be  f i l l e d   w i t h   an  i n s u l a t i n g ,   p o r o u s   m a t e r i a l ,  

e . g .   p e r l i t e -   To  i n c r e a s e   t he   i n s u l a t i n g   a b i l i t y   of  t h e  

i n s u l a t i n g   m a t e r i a l   t h i s   s p a c e   has  been  put   u n d e r   vacuum  by 

e v a c u a t i o n .   T h i s   may  e . g .   be  a c h i e v e d   t h e r e b y ,   t h a t  

c r o s s l i n k e d   p o l y e t h y l e n e   is  u s e d .   In  o r d e r   to  o b t a i n   t h i s   i t  

i s   r e q u i r e d ,   t h a t   t h e   o u t e r   and  t he   i n n e r   c a s i n g   a re   s e a l e d  

e . g .   by  a  p l a s t i c   weld   a f t e r   pack  the   m a t e r i a l ,   t he   c o o l i n g  



o b j e c t   4,  w h i c h   s h o u l d   be  t r a n s p o r t e d   or  s t o r e d .  

The  m a t e r i a l ,   t he   c o o l e d   o b j e c t ,   w h i c h   s h a l l   be  s t o r e d   a n d / o r  

t r a n s p o r t e d   at  a  c o n s t a n t   t e m p e r a t u r e ,   is  l o c a t e d   in  t h e  

i n t e r m e d i a t e   s p a c e   of  t he   i n n e r   box  s h a p e d   c a s i n g   1.  T h e  

m a t e r i a l ,   w h i c h   can  c o n s i s t   of  a  d a i l y   r a t i o n   of  v a c c i n ,   e . g .  

a b o u t   1-2  kg  can  be  e n c l o s e d   in  a  f u r t h e r   box  of  p l a s t i c   o r  

s i m i l a r   m a t e r i a l   or  i t   may  s i m p l y   be  e n c l o s e d   in  s h r i n k   f i l m   7 

( s e e   f i g .   2) .   The  s p a c e   b e t w e e n   t he   p a c k a g e   6,  7  of  t h e   c o o l e d  

o b j e c t   and  the   i n s i d e   of  t he   i n n e r   c a s i n g   2  is  f i l l e d   w i t h   a 

p h a s e   t r a n s f o r m i n g   m a t e r i a l   5,  w h i c h   e . g .   can  be  s a l t   or  i c e  

of  d i s t i l l e d   w a t e r .   If   i c e   is  used   as  p h a s e   t r a n s f o r m i n g  

m a t e r i a l ,   v a c c i n e   of  t he   a b o v e   m e n t i o n e d   q u a n t i t y ,   can  be  k e p t  

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

t e s t s   have   shown  t h a t   t he   c o o l e d   o b j e c t   can  be  k e p t   at  a 

t e m p e r a t u r e   j u s t   a b o v e   00C  d u r i n g   180  d a y s .   When  t he   p h a s e  

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

o t h e r ,   warm,  p h a s e ,   t he   t e m p e r a t u r e   in  t he   c o n t a i n e r   h o w e v e r  

w i l l   i n c r e a s e   r a p i d l y .  

In  t he   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g   to  t he   i n v e n t i o n   t h e r e   i s  

no  need  of  e v a c u a t i n g   gas  or  t he   l i k e   b e c a u s e   the   p h a s e   t r a n s -  

f o r m i n g   m a t e r i a l   w i l l   not   t r a n s f o r m   to  g a s e s .   T h i s   means   t h e  

e s s e n t i a l   a d v a n t a g e   t h a t   t h e r e   is  no  need  of  a r r a n g i n g   a n y  

t h e r m a l   b r i d g e s   in  form  of  t u b e s   or  t he   l i k e   t h r o u g h   w h i c h  

h e a t   can  be  t r a n s p o r t e d   to  t he   i n n e r   s p a c e   of  t he   c o n t a i n e r  

f rom  t he   s u r r o u n d i n g s .   As  the   c o o l e d   o b j e c t   is  e n c l o s e d   in  a 

p h a s e   t r a n s f o r m i n g   m a t e r i a l   such   as  i c e   w a t e r   or  s a l t   i m p a c t s  

and  b lows   a re   e f f e c t i v e l y   a b s o r b e d   w h e r e b y   t he   c o o l e d   o b j e c t  

is   w e l l   p r o t e c t e d   d u r i n g   the   t r a n s p o r t .  

In  f i g u r e   2  is   shown  an  a l t e r n a t i v e   e m b o d i m e n t   a c c o r d i n g   t o  

the   i n v e n t i o n .   P a r t l y   is  shown  how  the   c o o l e d   o b j e c t   4  h a s  

been  p a c k e d   by  means   of  s h r i n k   f i l m   7  o n l y   and  put   i n t o   t h e  

i n n e r   s p a c e   5  of  t he   i n n e r   c a s i n g   2.  A n o t h e r   e s s e n t i a l  

d i f f e r e n c e   is  t he   i n s u l a t i o n   w h i c h   is   a r r a n g e d   in  t he   s p a c e  

b e t w e e n   the   o u t e r   and  i n n e r   c a s i n g   1,  2  of  t he   c o n t a i n e r .   A 

number   of  l a y e r s   of  f o i l   8  have   been  used   h e r e   i n s t e a d   of  a 

p o r o u s   i n s u l a t i n g   m a t e r i a l .   I t   is  s t i l l   i m p o r t a n t   t h a t   t h e  



c a s i n g   1,2  i s   d i f f u s i o n   s e a l e d   and  i t   is  s u i t a b l e   t h a t   v a c c u m  

is   u s e d   to  r e d u c e   t h e   h e a t   l e a k a g e   f u r t h e r .   One  a d v a n t a g e   i n  

u s i n g   t h e   f i l m   l a y e r   is   t h a t   a  b e t t e r   p r o t e c t i o n   a g a i n s t   i . a .  

among  r a d i a t i o n   i s   a c h i e v e d .  

The  c o o l e d   o b j e c t   can  a l s o   be  l o c a t e d   t o g e t h e r   w i t h   t he   p h a s e  

t r a n s f o r m a t i o n   m a t e r i a l   in  an  i n n e r   c y l i n d r i c   m e t a l   c o n t a i n e r .  

A r o u n d   t h i s   c o n t a i n e r   a r e   a  number   o f  ,   e . g .   20,  i n s u l a t i n g  

l a y e r s   a r r a n g e d  .   The  i n s u l a t i n g   l a y e r s   can  e . g .   c o n s i s t   o f  

l a y e r s   of  g l a s s   f i b r e s   and  a l u m i n i u m   f o i l .   I t   is   i m p o r t a n t   a t  

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

t h e   i n n e r   c o n t a i n e r   and  t h a t   no  t h e r m a l   b r i d g e s   a r e   f o r m e d   i n  

p o s s i b l e   j o i n t s .   The  m e t a l   c o n t a i n e r   and  i n s u l a t i o n   l a y e r s   a r e  

t h e r e a f t e r   l o c a t e d   in  an  o u t e r ,   e . g .   c y l i n d r i c   c o n t a i n e r ,  

w h i c h   c o u l d   be  p r o v i d e d   w i t h   a  r e i n f o r c e m e n t   at  t h e   i n s i d e ,  

and  t h e   o u t e r   c o n t a i n e r   i s   vacuum  e v a c u a t e d .  

Both   t h e   i n n e r   and  o u t e r   c o n t a i n e r   may  c o n s i s t   of  a  c o n t a i n e r  

of  t h e   t y p e   of  t i n   c a n ,   w h i c h   makes   t h e   t r a n s p o r t   c o n t a i n e r  

c h e a p   to   m a n u f a c t u r e   as  e a r l i e r   a l r e a d y   known  t e c h n o l o g y   may 
be  u s e d .  

As  t h e r e   in  some  c a s e s   i s   a  need   to  p r o t e c t   t he   c o o l e d   o b j e c t  

f r o m   f r e e z i n g ,   to  c r y s t a l i z e ,   t h e   c o n t a i n e r   a c c o r d i n g   to  t h e  

i n v e n t i o n   may  be  d e s i g n e d   in   a  way  shown  in  f i g u r e   3.  H e r e b y  
t h e   i n n e r   s p a c e   of  t h e   c o n t a i n e r   has  been   d i v i d e d   i n t o   t w o  

c h a m b e r s   9,  10  by  means   of  a  p a r t i t i o n   w a l l   12,  w h e r e b y   t h e  

f i r s t   c h a m b e r   9  c o n t a i n s   t h e   p h a s e   t r a n s f o r m i n g   m a t e r i a l   a n d  

t h e   s e c o n d c h a m b e r   10  c o n s t i t u t e s   t h e   s t o r i n g   s p a c e   f o r   t h e  

c o o l e d   o b j e c t   4.  The  p h a s e   t r a n s f o r m i n g   m a t e r i a l   5  may  in   t h i s  

c a s e   c o n s i s t   of  i c e   of  d i s t i l l e d   w a t e r   and  m a i n t a i n   a  t e m -  

p e r a t u r e   of  0  C .   Owing  to   t h e   f a c t   t h a t   t he   c o o l e d   o b j e c t   4  i s  

n o t   e n c l o s e d   by  t h e   p h a s e   t r a n s f o r m i n g   m a t e r i a l   5  on  a l l  

s i d e s ,   bu t   some  of  t h e   w a l l   s u r f a c e s   in  t he   s t o r i n g   s p a c e   10 

a r e   c l o s e   to  t h e   i n s u l a t i n g   l a y e r s   3,  t he   s t o r i n g   s p a c e   10 

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

t r a n s f o r m i n g   m a t e r i a l .   T h i s   d e p e n d s   on  the   s m a l l   amoun t   o f  

h e a t   w h i c h   f i n d s   i t s   way  t h r o u g h   t h e   o u t e r   i n s u l a t i n g   l a y e r   3 .  

The  s o m e w h a t   h i g h e r   t e m p e r a t u r e   at   hand  in  t he   s t o r i n g   s p a c e  



10  in  t h i s   t y p e   of  p a c k a g e   is  a b o u t   some  t e n t h s   of  d e g r e e s  

o v e r   0,  w h i c h   is  e n o u g h   to  s t o r e   v a c c i n e   at  a  t e m p e r a t u r e  

w h i c h   does   not   d a m a g e ,   c r y s t a l i z e ,   t he   v a c c i n e .  

By  d e s i g n i n g   t he   p a r t i t i o n   w a l l   12  w i t h   d i f f e r e n t   i n s u l a t i o n  

a b i l i t y   t he   t e m p e r a t u r e   in  t he   s t o r i n g   s p a c e   10  may  b e  

a d j u s t e d   to  d e s i r e d   l e v e l .   The  i n s u l a t i o n   a b i l i t y   of  t h e  

p a r t i t i o n   w a l l   12  h e r e b y   d e t e r m i n e s   t he   d i f f e r e n c e   i n  

t e m p e r a t u r e   b e t w e e n   the   s t o r i n g   s p a c e   10  and  t he   p h a s e  

t r a n s f o r m i n g   m a t e r i a l   5 .  

If   t h e   c o n t a i n e r   is   e x p o s e d   to  d i r e c t   s u n l i g h t   or  o t h e r   h e a t  

r a d i a t i o n   i t   is   a p p r o p r i a t e   to  p r o v i d e   t he   o u t e r   s u r f a c e   o f  

t he   c o n t a i n e r   w i t h   a  r e f l e c t i n g   l a y e r   11,  e . g .   in  t he   fo rm  o f  

a  m e t a l   f i l m   ( s e e   f i g u r e   3 ) .  

The  i n v e n t i o n   is   of  c o u r s e   no t   l i m i t e d   to  t he   above   d i s c l o s e d  

e m b o d i m e n t s ,   but   a  number   of  a l t e r n a t i v e   e m b o d i m e n t s   i s  

p o s s i b l e   w i t h i n   t he   s c o p e   of  t he   c l a i m s .  



1.  T h e r m a l l y   i n s u l a t e d   c o n t a i n e r ,   m a i n l y   i n t e n d e d   f o r   s t o r i n g  

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

t e m p e r a t u r e   or  w i t h i n   a  t e m p e r a t u r e   i n t e r v a l ,   such   as  e . g .  

v a c c i n e ,   b i o l o g i c a l   m a t e r i a l   or  t he   l i k e ,   i n c l u d i n g   a  s t o r i n g  

s p a c e ,   i n t e n d e d   f o r   a  c o o l e d   o b j e c t ,   w h i c h   is  s u r r o u n d e d   by  a t  

l e a s t   one  i n s u l a t i n g   l a y e r ,  

c h a r a c t e r i z e d   t h e r e  b y ,  

t h a t   t h e   c o n t a i n e r   i s   d e s i g n e d   w i t h   at  l e a s t   one  o u t e r   and  o n e  

i n n e r   c a s i n g   (1,  2)  w h i c h   a r e   h e r m e t i c a l l y   s e a l e d   o f f ,   t h a t   a 

p h a s e   t r a n s f o r m i n g   m a t e r i a l   (5)  is   a r r a n g e d   in  t he   i n n e r  

c a s i n g   (2)  of  t he   c o n t a i n e r   in  c o n n e c t i o n   to  t he   c o o l e d   o b j e c t  

(4)  and  t h a t   at   l e a s t   one  i n s u l a t i n g   l a y e r   (3)  is   a r r a n g e d  

b e t w e e n   t h e   o u t e r   and  i n n e r   c a s i n g   (1,  2)  of  t he   c o n t a i n e r   a n d  

i n t e n d e d   to  c o m p l e t e l y   s u r r o u n d   t h e   c o o l e d   o b j e c t   ( 4 ) .  

2.  A  t h e r m a l l y   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g   to  t he   c l a i m   1 ,  

c h a r a c t e r i z e d   t h e r e  b y ,  

t h a t   t h e   i n s u l a t i n g   l a y e r   (3)  c o n s i s t s   of  a  p o r o u s   m a t e r i a l .  

3.  A  t h e r m a l l y   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g   to  t he   c l a i m   1 ,  

c h a r a c t e r i z e d   t h e r e  b y ,  

t h a t   t h e   i n s u l a t i n g   l a y e r   (3)  c o n s i s t s   of  a  p o r o u s   m a t e r i a l  

u n d e r   v a c c u m .  

4.  A  t h e r m a l l y   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a c t e r i z e d   t h e r e  b y ,  

t h a t   t h e   i n s u l a t i n g   l a y e r   (3)  c o n s i s t s   of  one  or  more  l a y e r s  
of  f o i l   ( 8 ) .  

5.  A  t h e r m a l l y   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g   to  c l a i m   1 ,  

c h a r a e t e r i z e d   t h e r e  b y ,  

t h a t   t h e   i n s u l a t i n g   l a y e r   (3)  c o n s i s t s   of  a  s p a c e   w h i c h   i s  

u n d e r   v a c u u m .  

6.  A  t h e r m a l l y   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g   to  one  or  m o r e  

of  t h e   a b o v e   c l a i m s ,  



c  h  a  r  a  c  t   e  r  i  z  e  d   t  h  e   r  e  b  y ,  

t h a t   t he   p h a s e   t r a n s f o r m i n g   m a t e r i a l   (5)  is   i c e   of  d i s t i l l e d  

w a t e r .  

7.  A  t h e r m a l l y   i n s u l a t e d   c o n t a i n e r   a c c o r d i n g   to  one  or  m o r e  

of  t he   p r e c e e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   t h e r e  b y ,  

t h a t   t he   p h a s e   t r a n s f o r m i n g   m a t e r i a l   (5)  is  s a l t .  

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

a b o v e   c l a i m s ,  

c h a r a c t e r i z e d   t h e r e  b y ,  

t h a t   t he   p h a s e   t r a n s f o r m i n g   m a t e r i a l   (5)  is  a r r a n g e d   to  a b s o r b  

m e c h a n i c a l   s t r a i n s   such   as  i m p a c t s   or  b l o w s .  

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

a b o v e   c l a i m s ,  

c h a r a c t e r i z e d   t h e r e  b y ,  

t h a t   a  p a r t i t i o n   w a l l   (12)  w h i c h   has  a  c e r t a i n   i n s u l a t i n g  

a b i l i t y   is   a r r a n g e d   b e t w e e n   the   p h a s e   t r a n s f o r m i n g   m a t e r i a l  

(5)  and  the   c o o l e d   o b j e c t   (4)  and  t h a t   t he   c o o l e d   o b j e c t   ( 4 )  

is  s u r r o u n d e d   o n l y   p a r t l y   by  the   p h a s e   t r a n s f o r m i n g   m a t e r i a l  

(5)  f o r   a c h i e v i n g   a  t e m p e r a t u r e   d i f f e r e n c e   b e t w e e n   t he   c o o l e d  

o b j e c t   (4)  and  t he   p h a s e   t r a n s f o r m i n g   m a t e r i a l   ( 5 ) .  
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