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©  Thermodynamic  power  plant  and  method  of  operating  the  same. 
A  method  of  operating  a  closed  cycle  power  plant  and 

also  a  closed  cycle  power  plant  including  a  closed  cycle  power 
plant  including  heating  means  (A);  a  thermodynamic  prime 
mover  (B);  a  cooling  chamber  in  and,or  round  the  prime 
mover (B);  electric  generating  means  (C)  drivingly  coupled  to 
the  prime  mover  (B);  a  cooling  chamber  (11,12)  in  and  or 
round  the  generating  means  (C);  condenser  means  (E); 
cooling  means  (F);  a first fluid  line  or  circuit  (1)  extending  from 
an  outlet  (2) from the cooling  chamber  of  the  prime  mover  (B) 
through  the  heating  means  (A)  and  communicating  with  a 
high  pressure inlet (3)  into  the  prime  mover  (B);  a  second  fluid 
line  or  circuit (4)  extending  from  a  low  pressure  outlet (5) from 
the  prime  mover  (B)  through  the  condenser  means  (E)  and 
communicating  with  an  inlet  (b) into  the  cooling  chamber  of 
the  prime  mover (B);  a  third  fluid  line  or  circuit  (7)  branching 
off  from  the  second  fluid  line  or  circuit (4)  downstream  of the 
condenser  means  (E)  and  communicating  with  the  cooling 
means (F);  and  a  fourth  fluid  line  orcircuit  (10)  extending  from 
the  cooling  means  (F)  to  the  cooling  chamber  (11,12)  of  the 
generating  means  (C)  and  from  there  to  the  first  fluid  line  or 
circuit (1) in  a  position  between  the  heating  means  (A)  and  the 
prime  mover (B);  and  means  (13)  operative  to  introduce  fluid 
from the fourth  fluid line  or circuit  (10)  into the first fluid  line  or 
circuit (1). 





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

g e n e r a t i o n .  

C o n v e n t i o n a l   t h e r m o d y n a m i c   power   p l a n t s   f o r  

c o n v e r t i n g   t h e r m a l   e n e r g y   i n t o   m e c h a n i c a l   e n e r g y  

a n d / o r   e l e c t r i c a l   e n e r g y   do  not   n o r m a l l y   f u l l y  

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

f u e l   or  o t h e r   medium  or  s o u r c e ,   such   as  f o r  

e x a m p l e   a  s o l a r   e n e r g y   c o n v e r t e r ,   f rom  wh ich   t h e  

t h e r m a l   e n e r g y   is  d e r i v e d .   I t   is  a c c o r d i n g l y   an  

o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to  a v o i d   or  a t  

l e a s t   to  m i n i m i z e   the  above   d i s a d v a n t a g e .  

A c c o r d i n g   to  one  a s p e c t   of  the  i n v e n t i o n   a  m e t h o d  

of  o p e r a t i n g   a  c l o s e d   c y c l e   power   p l a n t   i n c l u d e s  

the   s t e p s   of  h e a t i n g   a  w o r k i n g   f l u i d   to  a n  

o p e r a t i n g   t e m p e r a t u r e ;   u t i l i z i n g   a  f l ow  of  h e a t e d  

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

and  t h e r e b y   to  d r i v e   a s s o c i a t e d   p l a n t ;   u t i l i z i n g  

low  g r a d e   w a s t e   h e a t   a n d / o r   low  g r a d e   r e j e c t   h e a t  

a n d / o r   low  g r a d e   random  h e a t   l o s s e s   f rom  the  p r i m e  

mover   a n d / o r   a s s o c i a t e d   p l a n t   a n d / o r   o t h e r  

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

and  i n t r o d u c i n g   h e a t e d   r e c o v e r y   f l u i d   i n t o   h e a t e d  



w o r k i n g   f l u i d   f l o w i n g   to  the   p r i m e   mover   in  a  

p o s i t i o n   u p s t r e a m   of  the  p r i m e   m o v e r .  

The  a r r a n g e m e n t   a c c o r d i n g   to  t he   i n v e n t i o n  

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

l o s s e s   a n d / o r   low  g r a d e   w a s t e   h e a t   a n d / o r   r e j e c t  

h e a t   f rom  the   s y s t e m   and  the   t r a n s f e r   of  such   h e a t  

b a c k   i n t o   t he   w o r k i n g   c y c l e   to  i m p r o v e   t h e  

u t i l i z a t i o n   of  t he   h e a t   e n e r g y   a v a i l a b l e   in  f u e l  

or  any  o t h e r   s o u r c e   or  medium  used   f o r   h e a t i n g   t h e  

w o r k i n g   f l u i d .  

The  r e c o v e r y   f l u i d   may  be  u t i l i z e d   to  c o o l  t h e  

p r i m e   mover   a n d / o r   a s s o c i a t e d   p l a n t   a n d / o r   o t h e r  

a s s o c i a t e d   a p p a r a t u s ,   w h e r e b y   the   r e c o v e r y   f l u i d  

a b s o r b s   low  g r a d e   h e a t   f rom  the   s y s t e m .   S u c h  

a b s o r b e d   low  g r a d e   h e a t   may  be  i n t r o d u c e d   i n t o   t h e  

h e a t e d   w o r k i n g   f l u i d   when  the   h e a t e d   r e c o v e r y  

f l u i d   is  i n t r o d u c e d   i n t o   the   h e a t e d   w o r k i n g   f l u i d .  

The  r e c o v e r y   f l u i d   may  c o m p r i s e   a  f l u i d   which   i s  

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

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

m i x t u r e   of  two  or  more  f l u i d s   of  d i f f e r e n t  



c h e m i c a l   c o m p o s i t i o n   may  be  u s e d .  

The  r e c o v e r y   f l u i d   may  be  d e r i v e d   or  e x t r a c t e d  

w h o l l y   or  p a r t i a l l y   f rom  the  w o r k i n g   f l u i d .  

The  r e c o v e r y   f l u i d   may  c o m p r i s e   a  p e r m a n e n t   gas  o r  

a  c o n d e n s a b l e   gas  or  v a p o u r   and  may  be  u t i l i z e d   i n  

any  s u i t a b l e   s t a t e   or  c o n d i t i o n .  

The  r e c o v e r y   f l u i d   may  c o m p r i s e   the   same  f l u i d  

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

p o r t i o n   of  the  w o r k i n g   f l u i d   may  be  h e a t e d   to  t h e  

o p e r a t i n g   t e m p e r a t u r e   to  d r i v e   the  p r i m e   m o v e r ;  

and  a  s e c o n d   p o r t i o n   of  the  w o r k i n g   f l u i d   may  b e  

h e a t e d   by  the  low  g r a d e   w a s t e   h e a t   a n d / o r   l o w  

g r a d e   r e j e c t   h e a t   a n d / o r   random  h e a t   l o s s e s .  

The  w o r k i n g   f l u i d   may  c o m p r i s e   any  s u i t a b l e  

medium,   such  as  f r e o n   or  s u l p h u r   h e x a f l u o r i d e   o r  

m e t h a n o l   a n d / o r   w a t e r ,   and  may  be  u t i l i z e d   in  a n y  

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

c o m p o s i t i o n .  

The  h e a t e d   w o r k i n g   f l u i d   may  be  at  a  h i g h e r  



t e m p e r a t u r e   and  p r e s s u r e   t h a n   the   h e a t e d   r e c o v e r y  

f l u i d   and  a  f l o w   of  t he   h e a t e d   w o r k i n g   f l u i d   may  

be  u t i l i z e d   to  a s p i r a t e   the   h e a t e d   r e c o v e r y   f l u i d  

i n t o   t he   h e a t e d   w o r k i n g   f l u i d .  

At  l e a s t   p a r t   of  the   c o n d e n s a b l e   g a s e o u s   a n d / o r  

v a p o r o u s   f l u i d   p a s s i n g   f rom  the   p r i m e   mover   ( a n d  

w h i c h   w i l l   h e r e i n a f t e r   s i m p l y   be  r e f e r r e d   to  a s  

" c o n d e n s a b l e   f l u i d " )   may  be  c o n d e n s e d   b y  

c o m p r e s s i o n   p r o d u c e d   by  k i n e t i c   m o t i o n   i m p a r t e d   t o  

s u c h   c o n d e n s a b l e   f l u i d .   The  c o m p r e s s i v e  

c o n d e n s a t i o n   m a y  o r   may  no t   be  e f f e c t e d   i n  

c o n j u n c t i o n   w i t h   c o o l i n g  o f   the   c o n d e n s a b l e   f l u i d .  

K i n e t i c   m o t i o n   may  be  i m p a r t e d   to  the   c o n d e n s a b l e  

f l u i d   p a s s i n g   f rom  the   p r i m e   mover   by  d r a w i n g   o f f  

at  e l e v a t e d   p r e s s u r e   u p s t r e a m   of  the   p r i m e   m o v e r  

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

f l o w   of  such   d r a w n - o f f   p o r t i o n   of  the   w o r k i n g  

f l u i d   to  i m p a r t   k i n e t i c   m o t i o n   to  such   c o n d e n s a b l e  

f l u i d   p a s s i n g   f rom  the  p r i m e   m o v e r .  

A d d i t i o n a l l y   or  a l t e r n a t i v e l y ,   c o o l e d   r e c o v e r y  



f l u i d   may  be  i n t r o d u c e d   i n t o   the  c o n d e n s a b l e   f l u i d  

p a s s i n g   f rom  the   p r i m e   m o v e r ,   t h e r e b y   t o  

s i m u l t a n e o u s l y   coo l   and  i n c r e a s e   the   k i n e t i c  

m o t i o n   of  c o n d e n s a b l e   f l u i d   p a s s i n g   f rom  the  p r i m e  

m o v e r .  

At  l e a s t   p a r t   of  the   c o n d e n s e d   f l u i d   may  b e  

u t i l i z e d   to  coo l   the   p r i m e   m o v e r .  

In  t he   p r o c e s s   of  c o o l i n g   the   p r i m e   m o v e r ,   t h e  

c o n d e n s e d   f l u i d   w i l l   become  h e a t e d   in  a 

r e c u p e r a t i v e   p r e h e a t i n g   s t a g e   and  such  p r e - h e a t e d  

c o n d e n s e d   f l u i d   may  c o m p r i s e   w o r k i n g   f l u i d   w h i c h  

may  be  h e a t e d   to  the  h i g h e r   o p e r a t i n g   t e m p e r a t u r e  

f o r   d r i v i n g   the  p r i m e   m o v e r .  

A l t e r n a t i v e l y   or  a d d i t i o n a l l y ,   at  l e a s t   p a r t   o f  

the   c o n d e n s e d   f l u i d   may  be  c o o l e d   by  e x p a n s i v e  

e v a p o r a t i o n .  

Vacuum  c o n d i t i o n s   fo r   e x p a n s i v e   e v a p o r a t i o n   may  b e  

c r e a t e d   by  a  f low  of  h e a t e d   w o r k i n g   f l u i d   or  a  

p a r t   t h e r e o f .  



At  l e a s t   p a r t   of  the   c o n d e n s a b l e   f l u i d   a n d / o r   t h e  

c o o l e d   c o n d e n s e d   f l u i d   may  c o n s t i t u t e   or  c o m p r i s e  

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

l o s s e s   a n d / o r   r e j e c t   a n d / o r   w a s t e   h e a t   a n d  

r e t u r n i n g   such   r e c u p e r a t e d   h e a t   to  the   s y s t e m   b y  

i n t r o d u c i n g   the   h e a t e d   r e c o v e r y   f l u i d   i n t o   t h e  

w o r k i n g   f l u i d   u p s t r e a m   of  the   p r i m e   m o v e r .  

I t   is  a l s o   p o s s i b l e   f o r   p a r t   of  the   c o n d e n s a b l e  

f l u i d   a n d / o r   the   c o o l e d   c o n d e n s e d   f l u i d   t o  

c o n s t i t u t e   or  c o m p r i s e   r e c o v e r y   f l u i d   f o r  

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

r e j e c t   a n d / o r   w a s t e   h e a t   and  r e t u r n i n g   s u c h  

r e c u p e r a t e d   h e a t   to  the   s y s t e m   by  i n t r o d u c i n g   t h e  

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

s y s t e m   in  the   c o o l i n g   s t a g e   or  at   any  o t h e r  

s u i t a b l e   p o i n t .  

The  p r i m e   mover   and  a s s o c i a t e d   p l a n t   may  c o m p r i s e  

a  t u r b o - e l e c t r i c   u n i t .  

A  t h e r m o d y n a m i c   t u r b i n e   may  d r i v e   e l e c t r i c  

g e n e r a t i n g   m e a n s ,   such   as  an  a l t e r n a t o r   a d a p t e d   t o  



f e e d   i n t o   a  l o a d .  

The  l o a d   may  c o m p r i s e   an  e l e c t r i c   m o t o r   a n d / o r   a n  

e l e c t r i c   a n d / o r   o t h e r   e n e r g y   a c c u m u l a t o r   a n d / o r  

any  s u i t a b l e   power   c o n v e r s i o n   m e a n s .  

The  r e c o v e r y   f l u i d   may  be  u t i l i z e d   to  c o o l   t h e  

e l e c t r i c   g e n e r a t o r   a n d / o r   the  e l e c t r i c   m o t o r  

a n d / o r   the  l oad   a n d / o r   o t h e r   a p p a r a t u s   or  p a r t s   i n  

wh ich   t h e r m a l   l o s s e s   o c c u r ,   a n d / o r   in  wh ich   w a s t e  

or  r e j e c t   h e a t   is  a v a i l a b l e ,   w h e r e b y   the   r e c o v e r y  

f l u i d   a b s o r b s   at  l e a s t   p a r t   of  t he   h e a t   l o s s e s  

a n d / o r   the   r e j e c t   a n d / o r   w a s t e   h e a t   b e f o r e   t h e  

r e c o v e r y   f l u i d   is  i n t r o d u c e d   i n t o   the   h e a t e d  

w o r k i n g   f l u i d   u p s t r e a m   of  the  p r i m e   mover   a n d / o r  

i n t o   the  f l u i d   s y s t e m   at  any  o t h e r   s u i t a b l e   p o i n t ,  

such   as  in  the  c o o l i n g   s t a g e .  

The  h e a t e d   r e c o v e r y   f l u i d   may  a d v a n t a g e o u s l y   b e  

c o m p r e s s e d   p r i o r   to  the  i n t r o d u c t i o n   i n t o   t h e  

h e a t e d   w o r k i n g   f l u i d .   The  h e a t   g e n e r a t e d   b y  

m e c h a n i c a l   work  p e r f o r m e d   d u r i n g   c o m p r e s s i o n   may 

a l s o   be  r e c u p e r a t e d   by  the  r e c o v e r y   f l u i d .  



The  w o r k i n g   f l u i d   may  be  h e a t e d   to  the   o p e r a t i n g  

t e m p e r a t u r e   by  any  s u i t a b l e   h e a t i n g   m e a n s ,   such   a s  

f u e l   b u r n i n g   means  a n d / o r   e l e c t r i c a l   a n d / o r  

n u c l e a r   h e a t i n g   means   a n d / o r   s o l a r   e n e r g y   a b s o r b e r  

m e a n s .   S o l a r   a n d / o r   n u c l e a r   h e a t i n g   may  

a d v a n t a g e o u s l y   be  u t i l i z e d   in  the   s y s t e m .  

H e a t i n g   of  t he   w o r k i n g   f l u i d   to  t he   o p e r a t i n g  

t e m p e r a t u r e   may  be  e f f e c t e d   by  c o n t r o l l e d   e x t e r n a l  

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

be  m i n i m i z e d .  

The  o p e r a t i n g   s p e e d   a n d / o r   t he   power   o u t p u t   of  t h e  

p r i m e   mover   may  be  c o n t r o l l e d   by  r e g u l a t i n g   t h e  

m a g n i t u d e   of  the   l o a d   a p p l i e d   to  the   p r i m e   m o v e r  

a n d / o r   by  r e g u l a t i n g   t he   h e a t   i n p u t   to  the  w o r k i n g  

f l u i d   a n d / o r   by  i n t r o d u c i n g   c o n d e n s e d   f l u i d   i n t o  

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

of  the   p r i m e   m o v e r .  

P a r t   of  t he   c o n d e n s a b l e   f l u i d   p a s s i n g   f rom  t h e  

p r i m e   mover   a n d / o r   at  l e a s t   p a r t   of  the   c o n d e n s e d  

f l u i d   may  be  i n t r o d u c e d   i n t o   the   h e a t e d   w o r k i n g  

f l u i d   in  a  p o s i t i o n   u p s t r e a m  o f   the   p r i m e   m o v e r ,  



t h e r e b y   to  c o n t r o l   the   o p e r a t i n g   t e m p e r a t u r e  

a n d / o r   f low  c o n d i t i o n s   a n d / o r   power   o u t p u t   of  t h e  

p r i m e   m o v e r .  

In  a  p r e f e r r e d   e m b o d i m e n t ,   a  l o a d   a p p l i e d   t o  

e l e c t r i c   g e n e r a t i n g   means  d r i v e n   by  the   p r i m e  

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

of  the   p r i m e   move r .   E x c e s s   power   may  be  a b s o r b e d  

in  an  e n e r g y   s t o r a g e   s y s t e m .  

The  o p e r a t i n g   s p e e d   and  the   power   o u t p u t   of  t h e  

p r i m e   mover   may  be  c o n t r o l l e d   to  s u b s t a n t i a l l y  

c o n s t a n t   v a l u e s .   The  c o m b u s t i o n   r a t e   of  f u e l  

b u r n i n g   h e a t i n g   means  may  t h u s   be  m a i n t a i n e d  

s u b s t a n t i a l l y   c o n s t a n t   o v e r   e x t e n d e d   p e r i o d s  

w h e r e b y   o p t i m a l   o p e r a t i o n   of  the   power   p l a n t   may 

be  a c h i e v e d .  

The  l oad   a p p l i e d   to  e l e c t r i c a l   g e n e r a t i n g   m e a n s  

d r i v e n   by  the  p r ime   mover  a n d / o r   the  h e a t   i n p u t   t o  

the   w o r k i n g   f l u i d   may  be  r e g u l a t e d   in  a c c o r d a n c e  

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

g e n e r a t i n g   m e a n s .  



A c c o r d i n g   to   a n o t h e r   a s p e c t   of  t he   i n v e n t i o n   a  

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

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

a n d / o r   r o u n d   the   p r i m e   m o v e r ;   e l e c t r i c   g e n e r a t i n g  

means   d r i v i n g l y   c o u p l e d   to  the   p r i m e   m o v e r ;   a  

c o o l i n g   c h a m b e r   in  a n d / o r   r o u n d   the   g e n e r a t i n g  

m e a n s ;   c o n d e n s e r   m e a n s ;   c o o l i n g   m e a n s ;   a  f i r s t  

f l u i d   l i n e   or  c i r c u i t   e x t e n d i n g   f rom  an  o u t l e t  

f rom  t he   c o o l i n g   c h a m b e r   of  t h e   p r i m e   m o v e r  

t h r o u g h   the   h e a t i n g   m e a n s  a n d   c o m m u n i c a t i n g   w i t h   a  

h i g h   p r e s s u r e   i n l e t   i n t o   t h e   p r i m e   m o v e r ;   a  

s e c o n d   f l u i d   l i n e   or  c i r c u i t   e x t e n d i n g   f rom  a  l o w  

p r e s s u r e   o u t l e t   f rom  the   p r i m e   mover   t h r o u g h   t h e  

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

i n t o   t he   c o o l i n g   c h a m b e r   of  the   p r i m e   m o v e r ;   a  

t h i r d   f l u i d   l i n e   or  c i r c u i t   b r a n c h i n g   o f f   f rom  t h e  

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

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

m e a n s ;   and  a  f o u r t h   f l u i d   l i n e   or  c i r c u i t  

e x t e n d i n g   f rom  the   c o o l i n g   means  to  the  c o o l i n g  

c h a m b e r   of  the   g e n e r a t i n g   means  and  f rom  t h e r e   t o  

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



b e t w e e n   the  h e a t i n g   means  and  the  p r i m e   mover ;   a n d  

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

f l u i d   l i n e   or  c i r c u i t   i n t o   the  f i r s t   f l u i d   l i n e   o r  

c i r c u i t .  

A s p i r a t o r   means  may  be  p r o v i d e d   to  a s p i r a t e   f l u i d  

f rom  the   f o u r t h   f l u i d   l i n e   or  c i r c u i t   i n t o   t h e  

f i r s t   f l u i d   l i n e   or  c i r c u i t .  

A  r e t u r n   l i n e   or  c i r c u i t   b r a n c h i n g   o f f   f rom  t h e  

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

c o n d e n s e r   means  may  c o m m u n i c a t e   w i t h   the  f i r s t  

f l u i d   l i n e   or  c i r c u i t   b e t w e e n   the   h e a t i n g   m e a n s  

and  the   p r i m e   m o v e r ,   to  p e r m i t   c o n d e n s a b l e   f l u i d  

p a s s i n g   from  the   p r i m e   mover   to  be  i n t r o d u c e d  

d i r e c t l y   i n t o   the  f i r s t   f l u i d   l i n e   or  c i r c u i t  

u p s t r e a m   of  the  p r i m e   m o v e r .  

A  b r a n c h   f l u i d   l i n e   or  c i r c u i t   may  c o m m u n i c a t e  

w i t h   the  s e c o n d   f l u i d   l i n e   or  c i r c u i t   in  a  

p o s i t i o n   b e t w e e n   the   c o n d e n s e r   means  and  t h e  

c o o l i n g   c h a m b e r   of  the   p r i m e   mover   and  may  b e  

a d a p t e d   to  c o m m u n i c a t e   w i th   the  r e t u r n   l i n e   t o  

p e r m i t   c o n d e n s e d   f l u i d   to  be  i n t r o d u c e d   d i r e c t l y  



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

m o v e r .  

A  f u r t h e r   a s p i r a t o r   may  be  p r o v i d e d   in  the   f i r s t  

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

and  the   p r i m e   m o v e r ,   t he   f u r t h e r   a s p i r a t o r   b e i n g  

o p e r a t i v e   u n d e r   the   i n f l u e n c e   of  f l u i d   f l o w   a l o n g  

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

c o n d e n s a b l e   f l u i d   a n d / o r   c o n d e n s e d   f l u i d   i n t o   t h e  

f i r s t   f l u i d   l i n e   or  c i r c u i t   f r o m  t h e   r e t u r n  l i n e  

or  c i r c u i t . .  

The  t h e r m o d y n a m i c   p r i m e   mover   may  c o m p r i s e   a  

t h e r m o d y n a m i c   t u r b i n e .  

The  e l e c t r i c   g e n e r a t i n g   means  may  c o m p r i s e   a n  

A.C.   a l t e r n a t o r .  

The  a l t e r n a t o r   may  have  a  v a r i a b l e   e x c i t a t i o n  

s y s t e m  o r   a  c o n s t a n t   e x c i t a t i o n   s y s t e m ,   such   a s  

d e r i v e d   f rom  a  p e r m a n e n t   m a g n e t i c   f i e l d .  

The  e l e c t r i c   g e n e r a t i n g   means  may  i n c l u d e   t u b u l a r  



c o n d u c t o r s   in  i t s   m a g n e t i c   w i n d i n g s ,   the  t u b u l a r  

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

c o o l i n g   c h a m b e r   of  the   g e n e r a t i n g   means  and  b e i n g  

c o n n e c t e d   in  f l u i d   c i r c u i t   w i t h   the   f o u r t h   f l u i d  

l i n e   or  c i r c u i t .   The  t u b u l a r   c o n d u c t o r s   may 

c o n s t i t u t e   one  or  more  i n t e r n a l   c o o l i n g  

c o m p a r t m e n t s .  

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

l i n e   or  c i r c u i t   b e t w e e n   the  g e n e r a t i n g   means  a n d  

the   a s p i r a t o r .  

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

g e n e r a t i n g   means  which   is  c o n n e c t e d   in  the  f o u r t h  

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

c o m p a r t m e n t   wh ich   is  l o c a t e d   a b o u t   the  g e n e r a t i n g  

means  and  wh ich   c o m m u n i c a t e s   wi th   the   low  p r e s s u r e  

s i d e   of  the  c o m p r e s s o r ,   w h e r e b y   the  c o m p r e s s o r   i s  

a d a p t e d   to  c r e a t e   a  low  p r e s s u r e   a t m o s p h e r e   a b o u t  

the   g e n e r a t i n g   m e a n s .  

The  c o o l i n g   c o m p a r t m e n t   l o c a t e d   a b o u t   t h e  

g e n e r a t i n g   means  may  c o n s t i t u t e   an  e x t e r n a l  

c o o l i n g   c o m p a r t m e n t   which   may  be  in  c o m m u n i c a t i o n  



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

c o n s t i t u t e d   by  t he   t u b u l a r   c o n d u c t o r s .  

The  a s p i r a t o r   may  c o m p r i s e   a  t u b u l a r   b o d y  

c o n n e c t e d   in  t he   f i r s t  f l u i d   l i n e   or  c i r c u i t ;   a n d  

an  i n l e t   i n t o  t h e   t u b u l a r   body  c o m m u n i c a t i n g   w i t h  

t he   f o u r t h   f l u i d   l i n e   or  c i r c u i t ,   f l u i d   f l o w   a l o n g  

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

t u b u l a r   body  b e i n g   o p e r a t i v e   to  a s p i r a t e   f l u i d  

f rom  the   f o u r t h   f l u i d   l i n e   or  c i r c u i t  i n t o  t h e  

f i r s t   f l u i d   l i n e   or  c i r c u i t   t h r o u g h   the   i n l e t .  

The  c o o l i n g   means   may  c o m p r i s e   e x p a n s i v e  

e v a p o r a t i o n   c o o l i n g   m e a n s .  

An  a s p i r a t o r   in  t he   f i r s t   f l u i d  l i n e   or  c i r c u i t  

may  be  o p e r a t i v e   u n d e r   the   i n f u e n c e   of  f l u i d   f l o w  

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

f l u i d   f rom  the   e x p a n s i v e   e v a p o r a t i o n   c o o l i n g  

m e a n s ,   t h e r e b y  t o   c r e a t e   low  p r e s s u r e   c o n d i t i o n s  

in  the   c o o l i n g   m e a n s .  

A l t e r n a t i v e l y   or  a d d i t i o n a l l y ,   the   e x p a n s i v e  

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



low  p r e s s u r e   s i d e   of  the   c o m p r e s s o r ,   w h e r e b y   t h e  

c o m p r e s s o r   is  a d a p t e d   to  c r e a t e   low  p r e s s u r e  

c o n d i t i o n s   to  a  g r e a t e r   or  l e s s e r   d e g r e e   in  t h e  

c o o l i n g   m e a n s .  

A  s i n g l e   or  m u l t i - s t a g e   c o o l i n g   means  may  b e  

p r o v i d e d .  

The  c o n d e n s e r   means  may  c o m p r i s e   d y n a m i c  

c o m p r e s s i v e   c o n d e n s e r   m e a n s .  

The  c o m p r e s s i v e   c o n d e n s e r   means  may  be  o p e r a t i v e  

to  c o n d e n s e   c o n d e n s a b l e   g a s e o u s   a n d / o r   v a p o r o u s  

f l u i d   p a s s i n g   from  the  p r i m e   mover   ( i . e .  

" c o n d e n s a b l e   e x h a u s t   f l u i d " )   by  c o m p r e s s i o n  

p r o d u c e d   by  k i n e t i c   m o t i o n   i m p a r t e d   to  t h e  

c o n d e n s a b l e   f l u i d .  

The  c o m p r e s s i v e   c o n d e n s e r   means  may  c o m p r i s e   a  

t u b u l a r   body ;   a  f i r s t   i n l e t   c o m m u n i c a t i n g   w i t h   t h e  

low  p r e s s u r e   o u t l e t   f rom  the  p r i m e   mover   v i a  



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

i n l e t   c o m m u n i c a t i n g   v i a   a  f i f t h   f l u i d   l i n e   w i t h  

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

h e a t i n g   means  and  the   p r i m e   m o v e r ,   f l u i d   f l o w  

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

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

m o v e r   t h r o u g h   the   f i r s t   i n l e t   i n t o  t h e  t u b u l a r  

body   and  to  c o m p r e s s   such   c o n d e n s a b l e   f l u i d   b y  

c o n v e r t i n g   i t s   d i r e c t i o n a l   k i n e t i c   m o t i o n  i n t o   a  

p r e s s u r i s e d   c o n d i t i o n .  

The  t u b u l a r   body  may  i n c l u d e   a  t h i r d   i n l e t  

c o m m u n i c a t i n g   w i t h   the  c o o l i n g   m e a n s ,   c o o l e d   f l u i d  

i n t r o d u c e d   u n d e r   p r e s s u r e  t h r o u g h   the  t h i r d   i n l e t  

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

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

t h e   p r i m e   m o v e r .  

C o n d e n s e d   f l u i d   p a s s i n g   v i a   t h e  s e c o n d   f l u i d   l i n e  

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

p r i m e   m o v e r ,   is   h e a t e d   in  t h e   c o o l i n g   c h a m b e r  

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

p a s s i n g   f rom  the   c o o l i n g  c h a m b e r   of  the   p r i m e  

m o v e r   to   the   h e a t i n g   means   a l o n g   t h e  f i r s t   f l u i d  



l i n e .  

The  h e a t i n g   means  may  c o m p r i s e   f u e l   b u r n i n g  

m e a n s .   The  h e a t i n g   means  may  i n c l u d e   a  m a i n  

h e a t i n g   s t a g e   in  which   w o r k i n g   f l u i d   f l o w i n g   a l o n g  

the   f i r s t   f l u i d   l i n e   is  s u b j e c t e d   to  h e a t i n g   b y  

the   c o m b u s t i o n   of  f u e l .  

The  h e a t i n g   means  may  a l s o   i n c l u d e   a  p r e - h e a t i n g  

s t a g e   in  wh ich   w o r k i n g   f l u i d   f l o w i n g   a l o n g   t h e  

f i r s t   f l u i d   l i n e   is  s u b j e c t e d   to  h e a t i n g   by  h o t  

w a s t e   g a s e s   of  c o m b u s t i o n .  

The  h e a t i n g   means  may  a l s o   i n c l u d e   s u p e r h e a t i n g  

m e a n s .  

A l t e r n a t i v e l y   or  a d d i t i o n a l l y   to  f u e l   b u r n i n g  

m e a n s ,   the   h e a t i n g   means  may  c o m p r i s e   e l e c t r i c  

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

The  p r i m e   mover  and  the  e l e c t r i c   g e n e r a t i n g   m e a n s  

may  c o m p r i s e   a  t u r b o - e l e c t r i c   u n i t   o p e r a t i n g   a t  

c o n s t a n t   or  v a r i a b l e   power  o u t p u t .  



The  power   p l a n t   may  i n c l u d e   a  l o a d   w h i c h   i s  

e l e c t r i c a l l y   c o n n e c t e d   to  the   o u t p u t   of  t h e  

e l e c t r i c   g e n e r a t i n g   m e a n s .  

The  l o a d   may  c o m p r i s e   one  or  more  c o m p o n e n t s   a n d  

may  i n c l u d e   a n d / o r   c o n s t i t u t e   an  e n e r g y   s t o r a g e  

s y s t e m .  

The  l o a d   may  c o m p r i s e   an  e l e c t r i c   m o t o r   a n d / o r  

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

m e a n s .  

The  e n e r g y   a c c u m u l a t o r   means  may  c o m p r i s e   a  

c h e m i c a l   e n e r g y   a c c u m u l a t o r ,   such   a s   an  e l e c t r i c  

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

of  t he   e l e c t r i c   g e n e r a t i n g   m e a n s ,   a n d / o r   a  h e a t  

e n e r g y   a c c u m u l a t o r ,   s u c h   as  a  mass  of  g l a u b e r  

s a l t s   or  o t h e r   s u i t a b l e   f u s i b l e   m a t e r i a l   p r o v i d e d  

w i t h   an  e l e c t r i c   h e a t e r   c o n n e c t e d   to  the   o u t p u t   o f  

the   e l e c t r i c   g e n e r a t i n g   m e a n s .  

C o n t r o l   means  may  be  p r o v i d e d   f o r   r e g u l a t i n g   t h e  

o p e r a t i n g   s p e e d   a n d / o r   the   power   o u t p u t   of  t h e  

l o a d e d   p r i m e   m o v e r .   The  o p e r a t i n g   s p e e d   a n d / o r  



power   o u t p u t   of  the   l o a d e d   p r i m e   mover   may  b e  

r e g u l a t e d   to  s u b s t a n t i a l l y   c o n s t a n t   v a l u e s .  

The  c o n t r o l   means  may  be  a d a p t e d   to  v a r y   the  h e a t  

i n p u t   to  w o r k i n g   f l u i d   f l o w i n g   a l o n g   the  f i r s t  

f l u i d   l i n e .   Where  f u e l   b u r n i n g   h e a t i n g   means  i s  

u s e d ,   the   h e a t   i n p u t   to  the  w o r k i n g   f l u i d   may  b e  

v a r i e d   by  v a r y i n g   the  f u e l   s u p p l y   to  the  h e a t i n g  

m e a n s .   The  h e a t   i n p u t   may  be  v a r i e d   in  a c c o r d a n c e  

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

a n d / o r   e n e r g y   a c c u m u l a t o r   m e a n s .   V a r i a t i o n   of  t h e  

h e a t   i n p u t   may  i n v o l v e   a  c e r t a i n   r e a c t i o n   t i m e  

d e l a y   in  the   c o n t r o l   of  the   o p e r a t i n g   speed   of  t h e  

p r i m e   m o v e r .  

A l t e r n a t i v e l y   or  a d d i t i o n a l l y ,   the   c o n t r o l   m e a n s  

may  be  a d a p t e d   to  r e g u l a t e   r a p i d l y   the  o p e r a t i n g  

s p e e d   of  the  p r i m e   mover   by  v a r y i n g   the  load  on  

the   p r i m e   move r .   The  l oad   on  the  p r i m e   mover  may 

be  v a r i e d   by  v a r y i n g   the   l oad   c o n n e c t e d   to  t h e  

e l e c t r i c   g e n e r a t i n g   m e a n s .   The  l oad   on  t h e  

g e n e r a t i n g   means  may  be  v a r i e d   in  a c c o r d a n c e   w i t h  

the   o u t p u t   of  the  g e n e r a t i n g   m e a n s .  



The  l o a d   a p p l i e d  t o   t he   p r i m e   mover   may  t h u s   f o r m  

p a r t   of  t he   p r i m e   m o v e r  s p e e d   c o n t r o l  s y s t e m .  

The  t o t a l   l o a d   a p p l i e d   d i r e c t l y   o r  i n d i r e c t l y   t o  

the   p r i m e   mover   may  c o m p r i s e   a  p l u r a l i t y   of  l o a d  

c o m p o n e n t s   w h i c h   may  be  c o m b i n e d  a n d / o r   v a r i e d   i n  

any  s u i t a b l e   m a n n e r   to  e s t a b l i s h   a  r e q u i r e d  

c o n t r o l l e d   o p e r a t i n g   c o n d i t i o n   in  o r d e r   to  a c h i e v e  

o p t i m a l   u t i l i z a t i o n   of  the   p r i m e   mover   a n d / o r  

a s s o c i a t e d  p l a n t   a n d / o r   a p p a r a t u s .  

T h u s ,   a  c o m b i n a t i o n   of  l oad   c o m p o n e n t s ,   w h i c h  

i n d i v i d u a l l y   m a y   be  of  c o n s t a n t   or  v a r i a b l e  

m a g n i t u d e ,   may  be  s u i t a b l y   c o n t r o l l e d   to  p r e s e n t   a  

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

The  p r i m e   move r   may  run  at  s u b s t a n t i a l l y   c o n s t a n t  

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

s u b s t a n t i a l l y   c o n s t a n t   power   o u t p u t   d e s p i t e  

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

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

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

may  b e  m a i n t a i n e d   at  a  s u b s t a n t a l l y   c o n s t a n t   v a l u e  

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



e n e r g y   a v a i l a b l e   in  f u e l   as  w e l l   as  of  the   p o w e r  

p l a n t   and  the   c o n n e c t e d   load   c o m p o n e n t s   as  a  

c o m p l e t e   s y s t e m .  

The  power   p l a n t   may  f u r t h e r   i n c l u d e   a  s i x t h   f l u i d  

l i n e   or  c i r c u i t   e x t e n d i n g   from  the  c o o l i n g   m e a n s  

to  a  c o o l i n g   s y s t e m   f o r   the  e l e c t r i c   l oad   a n d / o r  

f o r   c o n t r o l   means  a s s o c i a t e d   w i t h   the   e l e c t r i c a l  

g e n e r a t i n g   means  a n d / o r   the  l o a d ,   the   s i x t h   f l u i d  

c i r c u i t   or  l i n e   e x t e n d i n g   from  such  c o o l i n g   s y s t e m  

to  any  s u i t a b l e   p o i n t   in  the  f l u i d   s y s t e m   fo r   t h e  

r e i n t r o d u c t i o n   i n t o   the  s y s t e m   of  h e a t   r e c u p e r a t e d  

by  r e c o v e r y   f l u i d   f l o w i n g   in  the   s i x t h   f l u i d  

c i r c u i t   or  l i n e   in  the  c o o l i n g   s y s t e m .  

N o r m a l l y ,   the   h e a t   r e c u p e r a t e d   by  the   s i x t h   f l u i d  

l i n e   or  c i r c u i t   w i l l   be  of  a  ve ry   low  g r a d e   w i t h  

the   r e s u l t   t h a t   the   h e a t e d   r e c o v e r y   f l u i d   i s  

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

t h e r e f o r e   p r e f e r a b l e   fo r   the  s i x t h   f l u i d   l i n e   o r  

c i r c u i t   to  r e t u r n   to  the  c o o l i n g   m e a n s .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   w i t h   the   a r r a n g e m e n t  



a c c o r d i n g   t o  t h e   i n v e n t i o n ,   a  m a x i m u m  r e c u p e r a t i o n  

of  h e a t   l o s s e s  a n d / o r   of  r e j e c t   h e a t   a n d / o r   w a s t e  

h e a t   m a y  b e   e f f e c t e d   and  t h e   r e c u p e r a t e d   h e a t  

r e t u r n e d   to   t he   s y s t e m   to   o b t a i n   m a x i m u m  

u t i l i s a t i o n   of  the   i n t r i n s i c  h e a t  e n e r g y   a v a i l a b l e  

in  f u e l   or   o t h e r   medium  or  s o u r c e   f rom  w h i c h  

t h e r m a l   e n e r g y  i s   d e r i v e d .  

The  i n v e n t i o n  a l s o   i n c l u d e s   w i t h i n  i t s   s c o p e   a n  

e l e c t r i c a l   m a c h i n e   i n c l u d i n g   t u b u l a r   e l e c t r i c  

c o n d u c t o r s  a d a p t e d   to  be  c o n n e c t e d  t o   a  c o o l i n g  

f l u i d   c i r c u i t .  

The  c o o l i n g   f l u i d   c i r c u i t   m a y  f o r m   p a r t   of  a  

t h e r m o - d y n a m i c   f l u i d   c i r c u i t  o f   a  p o w e r  p l a n t .  

For   a  c l e a r   u n d e r s t a n d i n g  o f   the   i n v e n t i o n ,  

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

by  way  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 s   in  w h i c h : -  

F i g u r e   1  is   a  d i a g r a m m a t i c   c i r c u i t   d i a g r a m   of  a  

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



t u r b o - e l e c t r i c   power  p l a n t   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  is  a  s e c t i o n a l   view  of  an  a s p i r a t o r   i n  

t he   f l u i d   c i r c u i t   of  the   power   p l a n t   of  f i g u r e   1 .  

F i g u r e   3  is  a  d i a g r a m m a t i c   s e c t i o n a l   v iew  of  t h e  

d y n a m i c   c o m p r e s s i v e   c o n d e n s e r   means  of  the   p o w e r  

p l a n t   of  f i g u r e   1 .  

F i g u r e   4  is  a  d i a g r a m m a t i c   s e c t i o n a l  

r e p r e s e n t a t i o n   of  an  A . C .   a l t e r n a t o r   w i t h   t u b u l a r  

s t a t o r   w i n d i n g s ,   of  the  power   p l a n t   of  f i g u r e   1 .  

F i g u r e   5  is  a  d i a g r a m m a t i c   r e p r e s e n t a t i o n   of  t h e  

s t a t o r   w i n d i n g s   of  the   a l t e r n a t o r   of  f i g u r e   4 .  

F i g u r e   6  is  a  d i a g r a m m a t i c   c i r c u i t   d i a g r a m   of  a  

v a r i a b l e   power   o u t p u t ,   c l o s e d   c y c l e ,  

t h e r m o d y n a m i c ,   t u r b o - e l e c t r i c   power   p l a n t  

a c c o r d i n g   to  the   i n v e n t i o n .  

R e f e r r i n g   f i r s t   to  f i g u r e s   1  to  5,  the  power  p l a n t  

c o m p r i s e s   h e a t i n g   means  A;  t h e r m o d y n a m i c   t u r b i n e  



B  w h i c h   is  l o c a t e d   in  a  c o o l i n g  c h a m b e r ;   e l e c t r i c  

a l t e r n a t o r   C  w h i c h   is  l o c a t e d   in  an  e x t e r n a l  

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

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

t u r b i n e  B ;   c o m p r e s s e r   D  w h i c h   is  a l s o   d r i v i n g l y  

c o u p l e d   to  t u r b i n e   B ;  c o m p r e s s i v e   c o n d e n s e r   m e a n s  

E;  e x p a n s i v e   e v a p o r a t i o n   c o o l i n g  m e a n s   F;  a n d  a  

l o a d   G  f o r   the   a l t e r n a t o r  C .  

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

l i n e s   or  c i r c u i t s   f o r  c o n v e y i n g   w o r k i n g   f l u i d   a n d  

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

g r e a t e r   d e t a i l   b e l o w .  

F i r s t   f l u i d   l i n e   1  c o m p r i s i n g   p o r t i o n s   l a ,  I b ,   1 c  

and  l d ,   e x t e n d s   f r o m  o u t l e t   2  f rom  t h e  c o o l i n g  

c h a m b e r   of  t u r b i n e   B,  t h r o u g h   pump  33,  t h r o u g h  

h e a t i n g   means   A ,  t h r o u g h   m o i s t u r e   t r a p p i n g   v e s s e l  

50,   t h r o u g h   a s p i r a t o r s   13  a n d  1 7 ,   and  c o m m u n i c a t e s  

w i t h   a  h i g h   p r e s s u r e   i n l e t   3  i n t o   t u r b i n e   B.  A 

s e c o n d   f l u i d   l i n e   4  c o m p r i s i n g   p o r t i o n s   4a,   4b  a n d  

4c,  e x t e n d s   f rom  l o w  p r e s s u r e   o u t l e t   5  f r o m   p r i m e  

move r   B  t h r o u g h   c o m b i n i n g   v e s s e l   51,  t h r o u g h  

c o n d e n s e r   E  a n d  c o m m u n i c a t e s   w i t h   i n l e t  6   i n t o   t h e  



c o o l i n g   c h a m b e r   of  t u r b i n e   B.  T h i r d   f l u i d   l i n e   7 

b r a n c h e s   o f f   from  s e c o n d   f l u i d   l i n e   4  d o w n s t r e a m  

of  c o n d e n s e r   E  at  8  and  c o m m u n i c a t e s   w i t h   c o o l i n g  

means  F  t h r o u g h   a  r e s e r v o i r   9  f o r   w o r k i n g   f l u i d ,  

such   as  f r e o n .   F o u r t h   f l u i d   l i n e   10  c o m p r i s i n g  

p o r t i o n s   1 0 a ,   10b  . . . l O h ,   e x t e n d s   f rom  the  b o t t o m  

of  the   c h a m b e r   52  of  c o o l i n g   means  F,  t h r o u g h   pump 

32,  t h r o u g h   the   t u b u l a r   s t a t o r   w i n d i n g s   12  and  t h e  

e x t e r n a l   c o o l i n g   c o m p a r t m e n t   11  of  a l t e r n a t o r   C 

( f i g u r e s   4  and  5),   t h r o u g h   e v a p o r a t o r   v e s s e l   5 3 ,  

l i q u i d   t r a p   54,  c o m p r e s s o r   D,  the  u p p e r   r e g i o n   5 2 a  

of  the   c h a m b e r   52  of  c o o l i n g   means  F,  and  t h r o u g h  

a s p i r a t o r   13  ( f i g u r e   2)  to  f i r s t   f l u i d   l i n e   1 .  

A s p i r a t o r   13  is  l o c a t e d   in  a  p o s i t i o n   b e t w e e n  

h e a t i n g   means  A  and  t u r b i n e   B  and  is  o p e r a t i v e   t o  

a s p i r a t e   f l u i d   from  the  f o u r t h   f l u i d   l i n e   10  i n t o  

the   f i r s t   f l u i d   l i n e   1 .  

H e a t i n g   means  A  c o m p r i s e s   a n n u l a r   b o i l e r   c h a m b e r  

26  in  which   l i q u i d   w o r k i n g   f l u i d   can  be  h e a t e d   b y  

f u e l   b u r n e r   27.   H e a t i n g   means  A  f u r t h e r   i n c l u d e s  

in  i t s   f l u e   a  h e a t   e x c h a n g e r   t u b e   59  which   i s  

c o n n e c t e d   in  f i r s t   f l u i d   l i n e   1  and  a c t s   as  a  



p r e h e a t i n g   s t a g e   f o r   l i q u i d   in  b o i l e r   2 6 .  

P r e h e a t e d   l i q u i d   f l o w i n g   f rom  p r e h e a t e r   t u b e   59 

e n t e r s   b o i l e r   c h a m b e r  2 6   t a n g e n t i a l l y  t o w a r d s   i t s  

l o w e r   end  a t   60,  t he   t a n g e n t i a l   e n t r y   i n t o   b o i l e r  

c h a m b e r   2 6  s e r v i n g   to  e n h a n c e   c i r c u l a t i o n   a n d  

h e a t i n g   of  the   w o r k i n g   f l u i d   in  b o i l e r   c h a m b e r  2 6 .  

H e a t i n g   means   A  f u r t h e r   i n c l u d e s   s u p e r h e a t i n g  

h e a t   e x c h a n g e r   t u b e   28  w h i c h   c o m m u n i c a t e s   w i t h   t h e  

u p p e r   end  o f  b o i l e r   c h a m b e r  2 6   at  d i a m e t r i c a l l y  

o p p o s i t e   z o n e s   6 l a ,   61b.   Tube  28  a c t s   as  a  

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

g a s e o u s   fo rm  f rom  the   u p p e r  e n d   of  b o i l e r   c h a m b e r  

26  and  down  t h e  b o r e   o f  a n n u l a r  b o i l e r   c h a m b e r   2 6 ,  

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

by  h e a t   f rom  f u e l   b u r n e r   27.  I t   w i l l   b e  

a p p r e c i a t e d   t h a t   p r e h e a t e r   5 9 ,   b o i l e r   c h a m b e r   26  

and  s u p e r h e a t e r   28  f o r m s  p a r t  o f   t h e   f i r s t   f l u i d  

c i r c u i t   1 .  

As  i l l u s t r a t e d   d i a g r a m m a t i c a l l y   in  f i g u r e   4,  t h e  

s t a t o r   w i n d i n g s   1 2  o f   a l t e r n a t o r   C  c o m p r i s e   h o l l o w  

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

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



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

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

t he   e x t e r n a l   c o o l i n g   c o m p a r t m e n t   11  s u r r o u n d i n g  

a l t e r n a t o r   C.  Both  the   i n t e r n a l   and  e x t e r n a l  

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

the   f o u r t h   f l u i d   l i n e   10  b e t w e e n   p o r t i o n s   10c  a n d  

l O d .  

Where  the  s t a t o r   w i n d i n g s   12  of  a l t e r n a t o r   C 

c o m p r i s e   s t a r   c o n n e c t e d ,   3 - p h a s e   w i n d i n g s ,   t h e  

f o u r t h   f l u i d   l i n e   10  may  be  c o n n e c t e d   at  lOx  t o  

the   i n t e r c o n n e c t e d   s t a r - p o i n t   of  the   t u b u l a r  

w i n d i n g s   as  shown  in  f i g u r e   5,  o u t e r   ends   12a  o f  

the   w i n d i n g s   o p e n i n g   d i r e c t l y   i n t o   the   i n t e r i o r   o f  

the   e x t e r n a l   c o o l i n g   c o m p a r t m e n t   11  w h i c h   has  a n  

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

l i n e   at  1 0 y .  

The  e x t e r n a l   c o o l i n g   c o m p a r t m e n t   11  of  a l t e r n a t o r  

C  c o m m u n i c a t e s   w i t h   the  e v a p o r a t o r   v e s s e l   53  w h i c h  

c o m m u n i c a t e s   w i th   an  i n t e r m e d i a t e   p r e s s u r e   s i d e   o f  

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

f o u r t h   f l u i d   l i n e   10  b e t w e e n   a l t e r n a t o r   C  a n d  

a s p i r a t o r   13,  so  t h a t   d u r i n g   o p e r a t i o n   a  l o w  



p r e s s u r e   a t m o s p h e r e   is  c r e a t e d   in  the   u p p e r   r e g i o n  

53a  of  e v a p o r a t o r   v e s s e l   53  t o  e v a p o r a t e   h e a t e d  

c o o l i n g   f l u i d   p a s s i n g   f rom  a l t e r n a t o r   C  and  t o  

draw  the   r e s u l t a n t   v a p o u r   t h r o u g h   c o m p r e s s o r   D  a n d  

t h r o u g h   the  u p p e r   r e g i o n   52a  o f  t h e  c h a m b e r   52  o f  

e v a p o r a t o r   c o o l i n g   means   F  w h i c h   i s   in  f r e e  

c o m m u n i c a t i o n   w i t h   the   s u c t i o n   i n l e t   15  o f  

a s p i r a t o r   1 3 .  

As  shown  in  f i g u r e   2,  a s p i r a t o r   13  c o m p r i s e s  

t u b u l a r   body  14  w h i c h   i s   c o n n e c t e d   in  t h e  f i r s t  

f l u i d   l i n e   p o r t i o n   l d .   T u b u l a r   body  14  i s  

p r o v i d e d   w i t h   a  c o n s t r i c t i o n   14a  i n t e r m e d i a t e   i t s  

ends   and  a  c o n s t r i c t e d   h i g h   p r e s s u r e   i n l e t   1 4 b .  

H igh   p r e s s u r e   f l u i d   f l o w i n g   a l o n g  t h e   f i r s t   f l u i d  

l i n e   1  p a s s e s   t h r o u g h   t u b u l a r   body   14  a t  

a c c e l e r a t e d   v e l o c i t y .   A s p i r a t o r   13  is  a l s o  

p r o v i d e d   w i t h   a  s u c t i o n   i n l e t   15  wh ich   i s  

c o n n e c t e d   to  t h e  f o u r t h   f l u i d   l i n e   p o r t i o n   10h .   A 

f l o w   of  h i g h   p r e s s u r e   w o r k i n g   f l u i d   t h r o u g h  

t u b u l a r  b o d y   14-  a s p i r a t e s   r e c o v e r y   f l u i d   which   i s  

at   l o w e r  p r e s s u r e ,   f rom  the   f o u r t h  f l u i d   l i n e   10  

i n t o   t h e  f i r s t   f l u i d   l i n e  1   and  i n t o   the   w o r k i n g  

f l u i d   f l o w i n g   a l o n g   the   f i r s t   f l u i d  l i n e   1 .  



Dynamic   c o m p r e s s i v e   c o n d e n s e r   E  is  o p e r a t i v e   t o  

c o n d e n s e   c o n d e n s a b l e   g a s e o u s   a n d / o r   v a p o r o u s   f l u i d  

p a s s i n g   from  the   low  p r e s s u r e   o u t l e t   5  of  t u r b i n e  

B  and  t h r o u g h   c o m b i n i n g   v e s s e l   51  a l o n g   s e c o n d  

f l u i d   l i n e   4,  by  c o m p r e s s i o n   p r o d u c e d   by  k i n e t i c  

m o t i o n   i m p a r t e d   to  the   c o n d e n s a b l e   f l u i d   and  b y  

a c c o m p a n y i n g   c o o l i n g .  

The  c o n d e n s e r   E  used   in  the  p l a n t   of  f i g u r e   1  i s  

shown  in  f u l l   l i n e s   in  f i g u r e   3.  The  a d d i t i o n a l  

p a r t s   shown  in  c h a i n   d o t t e d   l i n e s   may  be  added  f o r  

the   p l a n t   of  f i g u r e   6 .  

As  shown  in  f i g u r e   3,  c o n d e n s o r   E  c o m p r i s e s   a 

t u b u l a r   body  20  w h i c h   is  a d a p t e d   to  be  c o n n e c t e d  

in  the   s e c o n d   f l u i d   l i n e   4  and  which   i n c l u d e s   a  

c o n s t r i c t e d   zone  20a  i n t e r m e d i a t e   i t s   e n d s .   B o d y  

20  is  p r o v i d e d   w i t h   a  f i r s t   a x i a l l y   d i r e c t e d   i n l e t  

n o z z l e   21a  a d a p t e d   to  c o m m u n i c a t e   w i th   t h e  

c o m b i n i n g   v e s s e l   51  in  l i n e   w i t h   the  low  p r e s s u r e  

o u t l e t   5  f rom  t u r b i n e   B  and  has  an  o u t l e t   21b  

a d a p t e d   to  c o m m u n i c a t e   w i t h   b r a n c h   p o i n t   8 .  



C o n d e n s o r   E  a l s o   i n c l u d e s   s e c o n d   a x i a l l y   d i r e c t e d  

i n l e t   22  l o c a t e d   w i t h i n   f i r s t  i n l e t   n o z z l e   21a  a n d  

a d a p t e d   to  c o m m u n i c a t e   v i a   a  f i f t h -   f l u i d   l i n e   2 3  

w i t h   t he   f i r s t   f l u i d   l i n e   1  a t   24  t h r o u g h   l i q u i d  

t r a p   50  i n  a   p o s i t i o n  b e t w e e n   t h e  h e a t i n g   means  A 

and  a s p i r a t o r s   13,   17.   C o n d e n s e r   E  f u r t h e r  

i n c l u d e s   a  t h i r d   i n l e t   25  i n t o   the   zone  a r o u n d   t h e  

f i r s t   i n l e t   21a  u p s t r e a m  o f   t he   c o n s t r i c t e d   z o n e  

20a  of  body  20.  T h i r d   i n l e t   25  is  a d a p t e d   t o  

c o m m u n i c a t e   w i t h   t he   l o w e r  p o r t i o n   52b  of  t h e  

c h a m b e r   52  of  c o o l i n g   s t a g e   F  v i a  p o r t i o n s   10a  a n d  

10a  of  the   f o u r t h   f l u i d  l i n e   10  and  c o n n e c t i n g  

f l u i d   l i n e   6 2 a .  

High  p r e s s u r e   f l u i d   f l o w  i n t o   body   20  t h r o u g h  

s e c o n d   i n l e t   22  a s p i r a t e s   c o n d e n s a b l e   f l u i d  

p a s s i n g   f rom  the   low  p r e s s u r e   o u t l e t   5  of  t u r b i n e  

B ,  t h r o u g h   t h e   c o m b i n i n g   v e s s e l   50  and  i n t o  

t u b u l a r  b o d y   20  t h r o u g h   i t s   f i r s t   i n l e t  e n d  2 l a .  

A c c e l e r a t e d   k i n e t i c   m o t i o n   is  i m p a r t e d   to  t h e  

c o n d e n s a b l e   f l u i d   in  c o n s t r i c t e d   zone  20a  of  b o d y  

20  and  the   d i r e c t i o n a l  k i n e t i c  m o t i o n   of  t h e  

c o n d e n s a b l e   f l u i d   is  c o n v e r t e d   i n t o   a  p r e s s u r i s e d  



c o n d i t i o n   in  the  e n l a r g e d   zone  20b  b e y o n d  

c o n s t r i c t e d   zone  20a ,   t h e r e b y   to  c o m p r e s s   a n d  

c o n d e n s e   the  c o n d e n s a b l e   f l u i d .  

C o o l e d   f l u i d   f rom  c o o l i n g   means  F  is  i n t r o d u c e d  

u n d e r   p r e s s u r e   by  pump  32  a l o n g   the  p o r t i o n s   1 0 a ,  

10a  of  the   f o u r t h   f l u i d   l i n e   10  and  a l o n g  

c o n n e c t i n g   l i n e   62a  i n t o   the   body  20  in  the  z o n e  

a r o u n d   f i r s t   i n l e t   21a  t h r o u g h   the  t h i r d   i n l e t   2 5 ,  

t h e r e b y   to  coo l   and  f u r t h e r   to  c o m p r e s s   by  k i n e t i c  

m o t i o n   the   c o n d e n s a b l e   f l u i d   p a s s i n g   f rom  t h e  

o u t l e t   5  of  t u r b i n e   B.  

As  shown  in  f i g u r e   3,  t u b u l a r   body  20  is  p r o v i d e d  

w i t h   an  o u t l e t   67  in  the  c o n s t r i c t e d   zone  20a  a n d  

w i t h   an  e n c l o s u r e   68  a r o u n d   the  c o n s t r i c t e d   z o n e  

20a  and  o u t l e t   67.  L i q u i d   p a s s i n g   t h r o u g h  

c o n s t r i c t e d   zone  20a,   p a r t i c u l a r l y   d u r i n g   s t a r t i n g  

up  of  the  p l a n t ,   can  d r a i n   t h r o u g h   o u t l e t   67  i n t o  

e n c l o s u r e   68  and  f rom  t h e r e   t h r o u g h   o u t l e t   69 

which   is  p r o v i d e d   w i t h   a  f l a p - t y p e   n o n - r e t u r n  

v a l v e   70  a d a p t e d   to  p e r m i t   the   o u t f l o w   of  l i q u i d  

f rom  e n c l o s u r e   68  bu t   does  not  p e r m i t   an  i n f l o w   o f  



f l u i d   i n t o   e n c l o s u r e   6 8 .  

In  o p e r a t i o n   of  t he   power   p l a n t ,   a  f i r s t   p o r t i o n  

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

c o n s t i t u t e s   a  w o r k i n g   f l u i d   wh ich   f l o w s   f r o m  

b r a n c h   p o i n t   8  a l o n g   t h e  s e c o n d   f l u i d  l i n e   p o r t i o n  

4 c  i n t o   t h e  c o o l i n g   c h a m b e r  o f   t u r b i n e   B  w h i c h  

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

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

a c t i n g   to  c o o l  t h e   t u r b i n e   B .  

In  o r d e r  t o   m a i n t a i n   a  p r e d e t e r m i n e d   l i q u i d   l e v e l  

in  b o i l e r   26,   p r e h e a t e d   w o r k i n g   f l u i d   i s  p u m p e d   b y  

s p e e d   c o n t r o l l e d   pump  33  f rom  t h e  c o o l i n g   c h a m b e r  

of  t u r b i n e  - B   a l o n g   t h e  f i r s t  f l u i d   l i n e   p o r t i o n s  

l a   and  lb  to  the   p r e - h e a t i n g  s t a g e   59  of  h e a t i n g  

means   A  wh ich   is  c o n n e c t e d  i n  t h e   f i r s t   f l u i d   l i n e  

1  and  in  w h i c h   the   w o r k i n g   f l u i d   is  h e a t e d  f u r t h e r  

in  t he   f l u e  o f   the  h e a t i n g  m e a n s   A by  m e a n s  o f   h o t  

w a s t e   g a s e s  o f   c o m b u s t i o n   f r o m  f u e l   b u r n e r   2 7 .  

T h e r e a f t e r   the   w o r k i n g  f l u i d   i s  h e a t e d  t o   a  



r e q u i r e d   o p e r a t i n g   t e m p e r a t u r e   by  f u e l   b u r n e r   27 

in  b o i l e r   26  and  s u p e r h e a t e r   28  w h i c h   is  a l s o  

c o n n e c t e d   in  the   f i r s t   f l u i d   l i n e   l .   The  w o r k i n g  

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

the   c o m b u s t i o n   in  b u r n e r   27  of  any  s u i t a b l e   f u e l  

s u p p l i e d   to  i t   f rom  f u e l   r e s e r v o i r   2 9 .  

The  h e a t e d   w o r k i n g   f l u i d   f l o w s   f rom  s u p e r h e a t e r   28 

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

m o i s t u r e   t r a p p i n g   v e s s e l   50  and  t h r o u g h   a s p i r a t o r s  

13  and  17  i n t o   t u r b i n e   B  t h r o u g h   i t s   h i g h   p r e s s u r e  

i n l e t   3  to  r o t a t a b l y   d r i v e   t he   t u r b i n e   i n  

c o n v e n t i o n a l   m a n n e r .  

C o n d e n s a b l e   f l u i d   in  g a s e o u s   a n d / o r   v a p o r o u s   f o r m  

f l o w s   f rom  t u r b i n e   B  t h r o u g h   i t s   low  p r e s s u r e  

o u t l e t   5,  t h r o u g h   c o m b i n i n g   v e s s e l   51  and  a l o n g  

the   s e c o n d   f l u i d   l i n e   p o r t i o n   4b  to  c o m p r e s s i v e  

c o n d e n s e r   E  where   i t   is  c o n d e n s e d   to  r e s t a r t   t h e  

o p e r a t i n g   c y c l e   f o r   d r i v i n g   t u r b i n e   B .  

C o m b i n i n g   v e s s e l   51  is  c o n n e c t e d   by  r e t u r n   l i n e   55 

t h r o u g h   c o n t r o l   v a l v e   56  to  the  s u c t i o n   i n l e t   of  a 

f u r t h e r   a s p i r a t o r   17  which   is  s i m i l a r   to  a s p i r a t o r  



13  and  w h i c h   is  c o n n e c t e d   in  p a r a l l e l   w i t h  

a s p i r a t o r  1 3  i n   t he   f i r s t   f l u i d   l i n e   p o r t i o n   ld  i n  

a  p o s i t i o n   b e t w e e n   m o i s t u r e   t r a p p i n g   v e s s e l   50  a n d  

t u r b i n e  B .   Low  p r e s s u r e   c o n d i t i o n s   a re   c r e a t e d   i n  

c o m b i n i n g   v e s s e l   51  by  f u r t h e r   a s p i r a t o r   17  w h i c h  

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

f l u i d   f l o w i n g   a l o n g   t h e   f i r s t   f l u i d   l i n e   1  t o  

a s p i r a t e   p a r t   of  the   c o n d e n s a b l e   e x h a u s t   f l u i d  

p a s s i n g   f r o m  t u r b i n e  B   t h r o u g h   low  p r e s s u r e   o u t l e t  

5,  f r o m  c o m b i n i n g   v e s s e l   51,  a l o n g  f l u i d   r e t u r n  

l i n e   55,   t h r o u g h   c o n t r o l   v a l v e   56  and  d i r e c t l y  

b a c k   i n t o   t he   f i r s t   f l u i d   l i n e   1  f o r   r e t u r n   t o  

t u r b i n e   B.  

B r a n c h   l i n e   57  c o n n e c t s   the   p o r t i o n   4c  of  s e c o n d  

f l u i d   l i n e   4  t h r o u g h   c o n t r o l   v a l v e   58  to  t h e  

i n t e r i o r   of  c o m b i n i n g   v e s s e l   51.  The  low  p r e s s u r e  

c o n d i t i o n s   c r e a t e d   in  c o m b i n i n g   v e s s e l   5 1  c a u s e s  

s m a l l   q u a n t i t i e s   o f  c o n d e n s e d   l i q u i d   to  be  d r a w n  

f rom  s e c o n d   f l u i d   l i n e   p o r t i o n   4c  i n t o   c o m b i n i n g  

v e s s e l   51  f rom  whe re   i t  i s   a s p i r a t e d   t o g e t h e r   w i t h  

p a r t   of  t he   c o n d e n s a b l e   t u r b i n e   e x h a u s t   f l u i d  

a l o n g   r e t u r n   l i n e   55  by  a s p i r a t o r   1 7  a n d   i n t o   h i g h  



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

t u r b i n e   B  a l o n g   f l u i d   l i n e   1.  The  c o n d e n s e d  

l i q u i d   e v a p o r a t e s   in  f i r s t   f l u i d   l i n e   1  a n d  

i n c r e a s e s   the   f l u i d   vo lume  f l ow  i n t o   t u r b i n e   B 

even  if  the   t e m p e r a t u r e   of  the  w o r k i n g   f l u i d   i s  

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

f l u i d   i n t o   c o m b i n i n g   v e s s e l   51  may  be  c o n t r o l l e d  

by  means  of  v a l v e   58  and  the  r a t e   of  a s p i r a t i o n  

of  c o n d e n s a b l e   t u r b i n e   e x h a u s t   f l u i d   a n d / o r  

c o n d e n s e d   f l u i d   f rom  c o n d e n s e r   E  i n t o   f l u i d   l i n e   1 

t h r o u g h   a s p i r a t o r   17  may  be  c o n t r o l l e d   by  means  o f  

v a l v e   5 6 .  

T u r b i n e   B  is  m e c h a n i c a l l y   c o u p l e d   to  c o m p r e s s o r   D 

and  a l t e r n a t o r   C  so  t h a t   upon  r o t a t i o n   of  t u r b i n e  

B,  i t   r o t a t a b l y   d r i v e s   c o m p r e s s o r   D  and  a l t e r n a t o r  

C.  

A  s e c o n d   p o r t i o n   of  c o n d e n s e d   f l u i d   which  p a s s e s  

from  c o n d e n s e r   E,  c o n s t i t u t e s   a  c o o l i n g   o r  

r e c o v e r y   f l u i d   and  f l o w s   from  b r a n c h   p o i n t   8,  t o  

f l u i d   r e s e r v o i r   9  and  from  t h e r e   a l o n g   t h i r d   f l u i d  



l i n e   7  i n t o   t he   l o w e r  r e g i o n   52b  of  the   c h a m b e r   52 

of  c o o l i n g   means   F .  

A  f l o w   of  h i g h   p r e s s u r e   w o r k i n g   f l u i d   a l o n g   t h e  

f i r s t   f l u i d  l i n e   1  t h r o u g h   a s p i r a t o r   13,  c a u s e s  

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

p o r t i o n   10h  f rom  t h e   u p p e r   r e g i o n   52a  o f   t h e  

c h a m b e r   52  of  c o o l i n g   means  F ,  t h e r e b y   to  c r e a t e  

low  p r e s s u r e   c o n d i t i o n s   in  c h a m b e r   52  and  c a u s e  

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

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

pump  32  f r o m  t h e   l o w e r  r e g i o n   of  c o o l i n g   means  F ,  

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

a l o n g   c o n n e c t i n g   l i n e  6 2 a ,   to  the  i n l e t   25  o f  

c o n d e n s e r   E  f o r   the   c o o l i n g   and  c o m p r e s s i v e  

c o n d e n s a t i o n   of  c o n d e n s a b l e   e x h a u s t   f l u i d   p a s s i n g  

f rom  t u r b i n e   B  ,   as  d e s c r i b e d   a b o v e .  

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

f o u r t h   f l u i d   l i n e   p o r t i o n s   10a ,   10b  and  l O c ,  

t h r o u g h  t h e   h o l l o w   s t a t o r   w i n d i n g s   12  and  t h e  

e x t e r n a l   c o o l i n g   c o m p a r t m e n t  1 1   o f  a l t e r n a t o r   C ,  



t h r o u g h   e v a p o r a t o r   v e s s e l   53,  a l o n g   f o u r t h   f l u i d  

l i n e   p o r t i o n   10e ,   t h r o u g h   l i q u i d   s e p a r a t o r   5 4 ,  

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

D  and  f rom  t h e r e   p a s s e s   f r e e l y   t h r o u g h   the  u p p e r  

r e g i o n   52a  of  c o o l i n g   means  F,  a l o n g   f o u r t h   f l u i d  

l i n e   p o r t i o n   10h  to  a s p i r a t o r   1 3 .  

D u r i n g   the   p r o c e s s   of  c o o l i n g   a l t e r n a t o r   C,  t h e  

r e c o v e r y   f l u i d   a b s o r b s   low  g r a d e   h e a t   l o s s e s  

d e v e l o p e d   in  t he   a l t e r n a t o r   and  the  r e c o v e r e d   h e a t  

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

e v a p o r a t o r   v e s s e l   5 3 .  

Low  p r e s s u r e   c o n d i t i o n s   a re   c r e a t e d   in  the   u p p e r  

r e g i o n   53a  of  e v a p o r a t o r   v e s s e l   53  by  s u c t i o n  

a l o n g   f o u r t h   f l u i d   l i n e   p o r t i o n s   10e ,   1 0 f ,   lOg  a n d  

10h  f rom  the.  a s p i r a t o r   13  wh ich   is  c o n n e c t e d   i n  

c i r c u i t   w i t h   c o o l i n g   means  E  and  c o m p r e s s o r   D. 

Th i s   s u c t i o n   c a u s e s   a s p i r a t i o n   i n t o   the   f i r s t  

w o r k i n g   f l u i d   l i n e   1,  of  v a p o u r   which   is  p r o d u c e d  

in  the  u p p e r   r e g i o n   53a  of  e v a p o r a t o r   v e s s e l   53  b y  

the   h e a t   c o n t e n t   of  r e c o v e r y   f l u i d   c o n t a i n e d   i n  

the   l o w e r   r e g i o n   53a  of  e v a p o r a t o r   v e s s e l   5 3 .  



The  r e c o v e r y   f l u i d   a l s o  a b s o r b s   l o w  g r a d e   h e a t  

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

c o m p r e s s i o n   in  c o m p r e s s o r   D.  The  low  g r a d e   h e a t  

a b s o r b e d   by  t h e  r e c o v e r y   f l u i d   is  i n t r o d u c e d   i n t o  

t he   h e a t e d   w o r k i n g   f l u i d   f l o w i n g   a l o n g   the   f i r s t  

f l u i d   l i n e   1  by  the   i n t r o d u c t i o n  o f   the   r e c o v e r y  

f l u i d   i n t o   t he   f i r s t   f l u i d   l i n e   1  t h r o u g h  

a s p i r a t o r   1 3 .  

O t h e r   low  g r a d e   w a s t e   h e a t   a n d / o r   low  g r a d e   r e j e c t  

h e a t   a n d / o r   r a n d o m   h e a t   l o s s e s  i n   t h e  p o w e r   p l a n t  

or  a s s o c i a t e d   a p p a r a t u s   may  be  r e c u p e r a t e d   b y  

r e c o v e r y  f l u i d   and  i n t r o d u c e d   w i t h   the   r e c o v e r y  

f l u i d   f rom  f o u r t h   f l u i d   l i n e   10  t h r o u g h  a s p i r a t o r  

13  i n t o   h e a t e d   w o r k i n g  f l u i d   f l o w i n g   a l o n g   t h e  

f i r s t   f l u i d   l i n e   1  as  d e s c r i b e d   a b o v e .  

T h u s ,   l o w  g r a d e   h e a t   l o s s   in  t he   b e a r i n g s   o f  

t u r b i n e   B  a n d / o r   c o m p r e s s o r   D  a n d / o r   a l t e r n a t o r   C 

may  be  r e c o v e r e d  b y   p r o v i d i n g  h e a t   e x c h a n g e r   63 

h a v i n g   a  c o i l   63a  wh ich   is  c o n n e c t e d   i n  a   c l o s e d  

o i l   c i r c u l a t i n g   c i r c u i t   64.  H e a t e d   o i l   f r o m  

b e a r i n g   h o u s i n g s   37  is  pumped  by  p u m p  6 5   a l o n g  



f l u i d   l i n e   p o r t i o n s   64a ,   64b  of  the  o i l   c i r c u i t  

64,  t h r o u g h   h e a t   e x c h a n g e r   c o i l   63a,   whe re   the  o i l  

is  c o o l e d   by  coo l   r e c o v e r y   f l u i d .   The  c o o l e d   o i l  

t h e n   f l o w s   a l o n g   f l u i d   l i n e   p o r t i o n   64c  to  h e a d e r  

t a n k   66  and  f rom  t h e r e   t h r o u g h   o i l   f i l t e r   7 1 ,  

a l o n g   f l u i d   l i n e   p o r t i o n s   64d  and  back   to  b e a r i n g  

h o u s i n g s   37.  Cool  r e c o v e r y   f l u i d   f o r   c o o l i n g   t h e  

o i l   in  h e a t   e x c h a n g e r   63  f l o w s   f rom  p o i n t   46  i n  

the   f o u r t h   f l u i d   l i n e   10,   a l o n g   p o r t i o n   47a  of  a  

s i x t h   f l u i d   l i n e   47  which   w i l l   be  d e s c r i b e d   b e l o w ,  

a l o n g   b r a n c h   l i n e   p o r t i o n   72a  and  t h r o u g h   h e a t  

e x c h a n g e r   63  where   the   r e c o v e r y   f l u i d   a b s o r b s   l o w  

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

b r a n c h   l i n e   p o r t i o n   72b  i n t o   the  l o w e r   r e g i o n   5 3 a  

of  e v a p o r a t o r   v e s s e l   53  wh ich   is  c o n n e c t e d   i n  

f o u r t h   f l u i d   l i n e   1 0 .  

H e a t e d   r e c o v e r y   f l u i d   f rom  h e a t   e x c h a n g e r   63 

e n t e r i n g   e v a p o r a t o r   v e s s e l   53  adds   r e c o v e r e d   h e a t  

to  r e c o v e r y   f l u i d   in  e v a p o r a t o r   v e s s e l   53.  H e a t e d  

r e c o v e r y   f l u i d   which   is  now  in  v a p o r o u s   fo rm,   i s  

p a s s e d   f rom  e v a p o r a t o r   v e s s e l   53  a l o n g   f o u r t h  

f l u i d   l i n e   p o r t i o n   10e ,   t h r o u g h   n o n - r e t u r n   v a l v e  



73,   t h r o u g h   l i q u i d   s e p a r a t o r   54,  t h r o u g h  

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

52a  of  c h a m b e r   5 2  o f   c o o l i n g   means   F  and  a l o n g  

f o u r t h   f l u i d   l i n e  p o r t i o n   10h  f o r   i n t r o d u c t i o n  

i n t o   the   f i r s t  f l u i d   l i n e   t h r o u g h   a s p i r a t o r   1 3 .  

As  shown  in  f i g u r e   1,  a l t e r n a t o r   C  is  e l e c t r i c a l l y  

c o n n e c t e d   t h r o u g h   r e c t i f i e r   3 9  t o   l o a d   G  w h i c h  

c o m p r i s e s   D.C.  m o t o r   40  and  s t o r a g e   b a t t e r y  4 1  

w h i c h   a r e   c o n n e c t e d   in  s e r i e s   w i t h   each   o t h e r .  

The  s e r i e s   a r r a n g e m e n t   of  m o t o r   40  and  b a t t e r y   41  

a r e   c o n n e c t e d  t h r o u g h   g a t e   means   42  to  m o t o r  

t o r q u e   c o n t r o l   means  4 3 .  

S p e e d   c o n t r o l  m e a n s  4 4   is  p r o v i d e d   fo r   r e g u l a t i n g  

the   e l e c t r i c a l   o u t p u t   of  a l t e r n a t o r   C  b y  

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

e l e c t r i c a l   l o a d  i m p o s e d   on  a l t e r n a t o r   C,  t h e r e b y  

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

r u n n i n g   s p e e d   of  the   t u r b o - e l e c t r i c   u n i t .   T h e  

e l e c t r i c a l   l oad   i m p o s e d  o n   the   a l t e r n a t o r   C  may  b e  

v a r i e d   by  v a r y i n g   the   i n p u t   p o w e r   to  b a t t e r y   41 

w h i c h   is  a l s o   c o n n e c t e d  t o   m o t o r   40.  I t   w i l l   b e  

a p p r e c i a t e d   t h a t   the   l o a d   G  f o r m s   p a r t   of  t h e  



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

A d d i t i o n a l l y   or  a l t e r n a t i v e l y ,   the   s p e e d   of  t h e  

t u r b o - e l e c t r i c   u n i t   may  be  r e g u l a t e d   w i t h   a  

c e r t a i n   r e a c t i o n   t ime   d e l a y   by  a r r a n g i n g   f o r  

c o n t r o l   means  44  a l s o   to  r e g u l a t e   the  o p e r a t i o n   o f  

f u e l   c o n t r o l   v a l v e   45  of  h e a t i n g   means  A  i n  

a c c o r d a n c e   w i t h   the   s t a t e   of  c h a r g e   of  s t o r a g e  

b a t t e r y   41,  t h e r e b y   to  r e g u l a t e   the  s u p p l y   of  f u e l  

f rom  r e s e r v o i r   29  to  b u r n e r   27  and  t h u s   the  h e a t  

i n p u t   to  the  w o r k i n g   f l u i d   in  h e a t i n g   means  A  b y  

b u r n e r   2 7 .  

T u r b i n e   B  may  t h u s   be  c o n t r o l l e d   to  run  a t  

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

s i m u l t a n e o u s l y   at  s u b s t a n t i a l l y   c o n s t a n t   p o w e r  

o u t p u t   d e s p i t e   v a r i a t i o n s   in  the   l oad   on  t h e  

s t o r a g e   b a t t e r y   41.  The  f u e l   c o n s u m p t i o n   a n d  

t h e r e f o r e   the  c o m b u s t i o n   r a t e   of  f u e l   can  thus   b e  

m a i n t a i n e d   at  a  s u b s t a n t i a l l y   c o n s t a n t   v a l u e  

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



p o w e r   p l a n t   and  the   c o n n e c t e d   s t o r a g e   l o a d   as  a  

c o m p l e t e   s y s t e m .  

Low  g r a d e   w a s t e   h e a t   a n d / o r   low  g r a d e   r e j e c t   h e a t  

a n d / o r   r andom  h e a t   l o s s e s   f rom  r e c t i f i e r   39,  m o t o r  

40,  b a t t e r y   41,  g a t e   means  42,  m o t o r   t o r q u e  

c o n t r o l   means  43  and  s p e e d   c o n t r o l   means  44  may  b e  

r e c u p e r a t e d   and  r e i n t r o d u c e d   i n t o   t he   s y s t e m   b y  

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

10  at   p o i n t   46  in  f l u i d   l i n e   p o r t i o n   lOc ,   a l o n g   a  

s i x t h   f l u i d   c i r c u i t   47  and  t h r o u g h   t he   c o o l i n g  

u n i t s   3 9 a ,   40a ,   41a ,   42a ,   43a  and  44a  r e s p e c t i v e l y  

f o r   t h e s e   c o m p o n e n t s   wh ich   c o n s t i t u t e   a  c o o l i n g  

s y s t e m   H.  N o r m a l l y ,   the   h e a t   r e c u p e r a t e d   in  t h e  

c o o l i n g   s y s t e m   H  is  of  a  v e r y   low  g r a d e   w i t h   t h e  

r e s u l t   t h a t   t he   h e a t e d   r e c o v e r y   f l u i d   is  l i k e l y   t o  

i n c l u d e   a  l i q u i d   c o m p o n e n t .   In  o r d e r   to  a v o i d   o r  

m i n i m i z e   e r o s i o n   by  l i q u i d   in  t he   c o o l i n g   s y s t e m  

of  a l t e r n a t o r   C  and  in  c o m p r e s s o r   D,  the   h e a t e d  

r e c o v e r y   f l u i d   f rom  c o o l i n g   s y s t e m   H  is  r e t u r n e d  

a l o n g   s i x t h   f l u i d   l i n e   p o r t i o n   47b  i n t o   the   u p p e r  

r e g i o n   53a  of  the   e v a p o r a t o r   53  whe re   s e p a r a t i o n  

of  v a p o r o u s   and  l i q u i d   c o m p o n e n t s   of  the   r e c o v e r y  



f l u i d   t a k e s   p l a c e .   The  v a p o r o u s   c o m p o n e n t   is  t h e n  

e x t r a c t e d   a l o n g   f o u r t h   f l u i d   l i n e   p o r t i o n   10e  f o r  

i n t r o d u c t i o n   t h r o u g h   l i q u i d   s e p a r a t o r   5 4 ,  

c o m p r e s s o r   D,  the   u p p e r   r e g i o n   of  the   c h a m b e r   52 

of  c o o l i n g   means  F,  a l o n g   f o u r t h   f l u i d   l i n e  

p o r t i o n   10h  and  t h r o u g h   a s p i r a t o r   13  i n t o   t h e  

f i r s t   f l u i d   l i n e   1.  The  l i q u i d   c o m p o n e n t  

d i s c h a r g e d   i n t o   e v a p o r a t o r   v e s s e l   53  is  s u b j e c t e d  

to  an  o v e r a l l   h e a t   e x t r a c t i o n   e f f e c t   u n d e r   r e d u c e d  

p r e s s u r e   c o n d i t i o n s .  

Many  v a r i a t i o n s   in  d e t a i l   of  t he   power   p l a n t   o f  

f i g u r e   1  is  p o s s i b l e   w i t h o u t   d e p a r t i n g   f rom  t h e  

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

c i r c u m s t a n c e s   c o m p r e s s o r   D  may  be  o m i t t e d ,   or  may 

be  r e p l a c e d   by  an  e x p a n d e r   or  by  a d d i t i o n a l  

a s p i r a t o r   u n i t s   s i m i l a r   to  i t e m s   13  and  1 7 .  

A  f u e l   p r e - h e a t e r   74  may  be  p r o v i d e d   in  h e a t i n g  

means  A  in  t he   f u e l   s u p p l y   l i n e   75  from  f u e l  

r e s e r v o i r   29  to  f u e l   b u r n e r   27.  As  a  s a f e t y  

f e a t u r e ,   a  n o r m a l l y   o p e n ,   e l e c t r i c a l l y   o p e r a b l e ,  

e m e r g e n c y   f u e l   s h u t - o f f   v a l v e   76a  may  be  p r o v i d e d  



in  f u e l   s u p p l y   l i n e   7 5 .  

For   r a p i d   s t a r t i n g   of  t he   p o w e r   p l a n t ,   an  o u t e r  

a n n u l a r   b o i l e r   c h a m b e r   77  w i t h   an  e l e c t r i c  

i m m e r s i o n   h e a t i n g   e l e m e n t   78,   may  be  p r o v i d e d  

r o u n d   b o i l e r   c h a m b e r   26  of  h e a t i n g   means  A.  A 

n o r m a l l y   open  s t a r t i n g   s w i t c h   7 9  i n   an  e l e c t r i c  

s u p p l y   c i r c u i t   to  i m m e r s i o n   h e a t i n g   e l e m e n t   78  i s  

c l o s e d   to   e n e r g i s e   h e a t i n g   e l e m e n t   78  and  c a u s e  

e v a p o r a t i o n   in  c h a m b e r '  7 7   of  l i q u i d   i n t r o d u c e d  

f r o m   e v a p o r a t o r   v e s s e l   53  a l o n g   f l u i d   l i n e   8 8 .  

C l o s u r e   of  s t a r t i n g   s w i t c h   79  a l s o   s t a r t s   pump  32 

in  f o u r t h   f l u i d   l i n e   10  to  f i l l   at  l e a s t   p a r t i a l l y  

t h e   e v a p o r a t o r   v e s s e l   53,  s t a r t - u p   b o i l e r   c h a m b e r  

77  and  a l s o   main  b o i l e r   c h a m b e r   26  a l o n g   f l u i d  

l i n e   p o r t i o n   62a ,   t h r o u g h   c o n d e n s e r   E,  a l o n g   f l u i d  

l i n e   p o r t i o n   4c,   t h r o u g h   t h e   c o o l i n g   c h a m b e r   o f  

t u r b i n e   B  and  a l o n g   f l u i d   l i n e .   p o r t i o n s   la   a n d  

l b .   C l o s u r e   of  s t a r t i n g   s w i t c h   79  a l s o   c a u s e s  

i g n i t i o n   of  f u e l   b u r n e r   27  to  h e a t   w o r k i n g   f l u i d  

in  main  b o i l e r   c h a m b e r   2 6 .  

A  b u i l d   up  of  v a p o u r   p r e s s u r e   in  s t a r t - u p   b o i l e r  

c h a m b e r   77  when  t he   l i q u i d   t h e r e i n   is  h e a t e d   b y  



h e a t i n g   e l e m e n t   78,  c a u s e s   c l o s u r e   of  n o n - r e t u r n  

v a l v e   89  in  the  b o t t o m   of  b o i l e r   c h a m b e r   77  and  o f  

n o n - r e t u r n   v a l v e   73  in  f o u r t h   f l u i d   l i n e   p o r t i o n  

10e ,   t h e r e b y   to  s u p p l y   v a p o u r   u n d e r   p r e s s u r e   a l o n g  

f l u i d   l i n e   80,  t h r o u g h   l i q u i d   s e p a r a t o r   54  a n d  

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

D  wh ich   a c t s   as  an  e x p a n d e r ,   t h e r e b y   to  r o t a t e  

c o m p r e s s o r   D.  R o t a t i o n   of  c o m p r e s s o r   D  c a u s e s  

r o t a t i o n   of  t u r b i n e   B  to  draw  h e a t e d   w o r k i n g   f l u i d  

f o r   d r i v i n g   t u r b i n e   B,  from  h e a t i n g   means  A  a l o n g  

f i r s t   f l u i d   l i n e   p o r t i o n s   lc   and  ld  and  i n t o   t h e  

h i g h   p r e s s u r e   i n p u t   3  of  t u r b i n e   B .  

M o i s t u r e   t r a p p i n g   v e s s e l   50  in  f i r s t   f l u i d   l i n e   1 

a l s o   s e r v e s   as  an  e m e r g e n c y   p r e s s u r e   e q u a l i s i n g  

c h a m b e r ,   as  w e l l   as  an  e m e r g e n c y   c o n d e n s i n g  

c h a m b e r   in  the   e v e n t   of  a  l o s s   of  f u l l   l o a d .  

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

s h u t - o f f   v a l v e   76a  c l o s e s   the   f u e l   s u p p l y ;  

n o r m a l l y   c l o s e d   v a l v e   76b  o p e n s   to  c o o l   t h e  

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

c o o l i n g   means  F  f l o w i n g   a l o n g   f o u r t h   f l u i d   l i n e  

p o r t i o n s   10a ,   10a  and  b r a n c h   l i n e   p o r t i o n s   6 2 a ,  



62b;   and  n o r m a l l y   c l o s e d   v a l v e   76c  o p e n s   t o  

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

l i q u i d .   The  h i g h   and  low  p r e s s u r e   s i d e s   o f  

t u r b i n e   B  a re   a c c o r d i n g l y   e q u a l i s e d   and  t h e  

r e s i d u a l   h e a t   is  d i s p e n s e d   in  t he   c o o l i n g   s y s t e m .  

U n d e r   n o r m a l   o p e r a t i n g   c o n d i t i o n s   t he   c o l l e c t e d  

m o i s t u r e   l e v e l   c a n n o t   r i s e   a b o v e   the   o p e n i n g   i n  

v e s s e l   50  at  p o i n t   24  w h i c h   c o m m u n i c a t e s   w i t h   t h e  

f i f t h   f l u i d   l i n e   2 3 .  

As  d e s c r i b e d   a b o v e ,   c o m b i n i n g   v e s s e l   51  may  b e  

u t i l i s e d   in  c o n j u n c t i o n   w i t h   v a l v e   58  in  b r a n c h  

l i n e   57  to  a d j u s t   t he   t u r b i n e   o p e r a t i n g  

t e m p e r a t u r e   and  f l ow  c o n d i t i o n s ,   by  i n t r o d u c i n g  

s m a l l   q u a n t i t i e s   of  l i q u i d   t h r o u g h   a s p i r a t o r   1 7  

i n t o   f i r s t   f l u i d   l i n e   1  to  a d j u s t   the   d e g r e e   o f  

s u p e r h e a t   or  d r y n e s s   of  t he   w o r k i n g   gas  o r  

v a p o u r .   T h i s   a l s o   p r o v i d e s   means   f o r   i m p r o v i n g  

t h e   e f f i c i e n c y   of  e n e r g y   c o n v e r s i o n   by  i n t r o d u c i n g  

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

in  f i r s t   f l u i d   l i n e   1  v i a   t he   a s p i r a t o r   17  t o  

i n c r e a s e   the   vo lume   f l o w   t h r o u g h   the   t u r b i n e .  



A n o t h e r   way  of  l o o k i n g   at  t h i s   p r o c e d u r e   is  t h a t  

i t   r e p r e s e n t s   a  me thod   of  a d d i n g   low  g r a d e   h e a t   a t  

t he   h i g h e s t   p o s s i b l e   t e m p e r a t u r e ,   n a m e l y   a t  

s u p e r h e a t   t e m p e r a t u r e   and  not   at  b o i l i n g  

t e m p e r a t u r e .  

H e a t e r   e x c h a n g e r   63  in  the  o i l   c i r c u l a t i o n   c i r c u i t  

64  may  c o m p r i s e   a  c o u n t e r   f l ow  h e a t   e x c h a n g e r .  

T h i s   h e a t   e x c h a n g e r   has  the  a d v a n t a g e   t h a t   i t  

c o m p l e t e l y   i s o l a t e s   the   o i l   f rom  the   r e c o v e r y  

f l u i d   to  avo id   o i l   c o n t a m i n a t i o n   of  the   l a t t e r .  

The  h e a d e r   t a n k   66  in  the   o i l   c i r c u l a t i o n   c i r c u i t  

64  a c c u m u l a t e s   a  s m a l l   r e s e r v e   of  o i l   so  t h a t  

s h o r t   te rm  f a i l u r e   of  o i l   pump  65  can  be  t o l e r a t e d  

w i t h o u t   damage  to  the   b e a r i n g s .  

E v a p o r a t o r   v e s s e l   53  a l s o   a c t s   as  a  l i q u i d   t r a p  

and  p r o v i d e s   low  g r a d e   h e a t   r e c o v e r y   v i a   f o u r t h  

f l u i d   l i n e   p o r t i o n s   10e  and  10f  and  c o m p r e s s o r   D, 

the   v a p o u r   t h e r e b y   d o i n g   p o s i t i v e   work  on  the  way 

to  the  main  e v a p o r a t o r   c o n s t i t u t e d   by  c h a m b e r   52 

of  c o o l i n g   means  F .  



D u r i n g   n o r m a l   o p e r a t i o n   v a l v e   82  is  o p e n e d  

s l i g h t l y   to  r e c o v e r   h e a t   a l o n g   f l u i d   l i n e   80  f r o m  

o u t e r   b o i l e r   c h a m b e r   77  w h i c h   t h e n   s e r v e s   as  a  

s h i e l d i n g   j a c k e t   r o u n d   h e a t i n g   m e a n s  A .  

F u e l   c o n t r o l   v a l v e   45  of  f u e l   b u r n e r   27  may  b e  

f i t t e d   w i t h   a  s m a l l   s e r v o - m o t o r   83  to  a l l o w  

a u t o m a t i c   a d j u s t m e n t   of  c o n t r o l   v a l v e   45  u n d e r   t h e  

i n f l u e n c e   of  s p e e d   c o n t r o l   means   44  of  a l t e r n a t o r  

C .  

Pump  33  in  f i r s t   f l u i d   l i n e   10  may  a l s o   b e  

p r o v i d e d   w i t h   a  s e r v o - m o t o r   c o n t r o l   84  w h i c h   i s  

o p e r a t e d   u n d e r   the  i n f l u e n c e   of  f l u i d   l e v e l   s e n s e r  

84a  in  b o i l e r   2 6 .  

C o n t r o l   v a l v e   85  in  f o u r t h   f l u i d   l i n e   p o r t i o n   1 0 b  

may  l i k e w i s e   be  c o n t r o l l e d   by  a  s e r v o - m o t o r   86  t o  

c o n t r o l   the   l i q u i d   l e v e l   in  o u t e r   s t a r t - u p   b o i l e r  

c h a m b e r   77  and  in  e v a p o r a t o r   v e s s e l   53  as  d i c t a t e d  

by  f l o a t   v a l v e   87.  The  l i q u i d   l e v e l   in  e v a p o r a t o r  

v e s s e l   53  and  in  b o i l e r   c h a m b e r   77  may  b e  

c o n t r o l l e d   by  the   o p e n i n g   and  c l o s i n g   of  c o n t r o l  



v a l v e   85  wh ich   r e g u l a t e s   the  f l ow  of  c o o l  

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

10b,   10c  and  10d  to  e v a p o r a t o r   v e s s e l   53  and  a l o n g  

e q u a l i s i n g   f l u i d   l i n e   88  to  b o i l e r   c h a m b e r   7 7 .  

L i q u i d   s e p a r a t o r   54  may  be  a r r a n g e d   f o r  

a c c u m u l a t e d   l i q u i d   t h e r e i n   to  be  b l e d   o f f  

c o n t i n u o u s l y   t h r o u g h   s m a l l   o r i f i c e   87  i n t o  

e v a p o r a t o r   c o o l i n g   means  F.  S h o u l d   the  l e v e l   o f  

l i q u i d   in  e v a p o r a t o r   v e s s e l   53  r i s e   u n d u l y   a n d  

l i q u i d   o v e r f l o w   i n t o   l i q u i d   s e p a r a t o r   54,  t h e  

n o r m a l l y   c l o s e d   m a g n e t i c   v a l v e   87a  w i l l   o p e n  

f u l l y ,   t h e r e b y   r a p i d l y   to  d r a i n   the   s e p a r a t o r   54 

t h r o u g h   v a l v e   87a  i n t o   c o o l i n g   means  F .  

E q u a l i s i n g   f l u i d   l i n e   34  may  be  c o n n e c t e d   a c r o s s  

the   s u c t i o n   i n l e t s   to  a s p i r a t o r s   13  and  1 7 .  

R e f e r r i n g   now  to  f i g u r e   6,  the   v a r i a b l e   p o w e r  

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

r e s p e c t s   s i m i l a r   to  the   c o n s t a n t   power   o u t p u t  

p l a n t   of  f i g u r e   1  and  l i k e   p a r t s   are  i n d i c a t e d   b y  



l i k e   r e f e r e n c e   n u m e r a l s   in  f i g u r e s   1  a n d   6 .  

The  p l a n t   of  f i g u r e   6  p r o v i d e s   a  s y s t e m   f o r  

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

may  have   c e r t a i n   a d v a n t a g e s .   F o r  e x a m p l e ,   t h e  

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

e l e v a t e d   t e m e p r a t u r e s   may  be  o v e r c o m e   or  at  l e a s t  

m i n i m i z e d   by  u t i l i s i n g   a  f l u i d   c o m p o n e n t   o f  

r e l a t i v e l y   h i g h   d e n s i t y   which   is  s u i t a b l e   f o r   u s e  

a t   h i g h   t e m e p e r a t u r e s ,   wh ich   is  c o m b i n e d   or  m i x e d  

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

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

may  a l s o   be  a d v a n t a g e o u s   to  s e p a r a t e   p a r t i a l l y   o r  

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

c o n d e n s a t i o n .   For   t h i s   p u r p o s e ,   t he   s e p a r a t i n g  

c o m p r e s s i v e   c o n d e n s e r   means  El  of  f i g u r e   6  may  b e  

u s e d .  

The  c o n d e n s e r   means  El  of  f i g u r e   6  is   i d e n t i c a l  

to  the   c o n d e n s e r   means  E  of  f i g u r e   1  a s  

i l l u s t r a t e d   in  f u l l   l i n e s  i n   f i g u r e   3  w i t h   t h e  

a d d i t i o n   of  t he   p a r t s   shown  in  c h a i n   d o t t e d   l i n e s  

w h i c h   may  r e p l a c e   w o r k i n g   f l u i d   r e s e r v o i r   o f  



f i g u r e   1.  The  a d d i t i o n a l   p a r t s   c o m p r i s e   a  p a i r   o f  

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

114  in  the  e n l a r g e d   zone  20b  to  i m p a r t   a  

r o t a t i o n a l   movement   to  c o n d e n s e d   f l u i d   e m e r g i n g  

f rom  c o n s t r i c t e d   zone  20a  of  body  20.  T h e  

r o t a t i o n a l   s p e e d   of  the  c o n d e n s e d   f l u i d   i s  

i n c r e a s e d   by  the   i n t r o d u c t i o n   of  h igh   p r e s s u r e  

v a p o u r   or  gas  t h r o u g h   t ube   115  i n t o   a n n u l a r  

c h a m b e r   116  round   body  20.  A  s e r i e s   o f  

c i r c u m f e r e n t i a l l y   s p a c e d   a p e r t u r e s   117  a r e  

p r o v i d e d   t h r o u g h   the  w a l l   of  body  20  w i t h i n  

c h a m b e r   116  and  are  d i s p o s e d   as  n e a r l y   as  p o s s i b l e  

t a n g e n t i a l l y   w i th   r e s p e c t   to  the  w a l l   of  body  20 

so  t h a t   g e n e r a l l y   t a n g e n t i a l l y   d i r e c t e d   h i g h  

p r e s s u r e   j e t s   of  v a p o u r   or  gas  are  i n j e c t e d   i n t o  

the   e n l a r g e d   zone  20b  of  body  2 0 .  

The  r o t a t i o n   of  the   c o n d e n s e d   f l u i d   s e p a r a t e s  

c e n t r i f i c a l l y   the  two  c o n s t i t u e n t   c o m p o n e n t s  

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

d e n s e ,   more  v o l a t i l e   c o m p o n e n t   and  a  more  d e n s e ,  

l e s s   v o l a t i l e   c o m p o n e n t .   The  more  v o l a t i l e  

c o m p o n e n t   p a s s e s   f rom  body  20  t h r o u g h  



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

t h i r d   f l u i d   l i n e   7  w i t h   the  l o w e r   r e g i o n   112b  o f  

t h e   f i r s t   s t a g e   c o m p a r t m e n t   112  of  two  s t a g e  

e x p a n s i v e   e v a p o r a t i o n   c o o l i n g   means   F l .   The  m o r e  

d e n s e ,   l e s s   v o l a t i l e   c o m p o n e n t   p a s s e s   f rom  body  2 0  

t h r o u g h   the   o u t e r   a n n u l a r   z o n e  2 1 d   of  o u t l e t   2 1 b ,  

w h i c h   is  l o c a t e d   r o u n d   c e n t r a l   o u t l e t   d u c t   2 1 c .  

A n n u l a r   o u t l e t   zone   2ld  c o m m u n i c a t e s   v i a   s e c o n d  

f l u i d   l i n e   p o r t i o n   4c  w i t h   i n l e t   6  i n t o   t h e  

c o o l i n g   c h a m b e r   of  t u r b i n e   B.  The  more  d e n s e ,  

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

p a s s e s   t h r o u g h   the   c o o l i n g   c h a m b e r   of  t u r b i n e   B ,  

t h r o u g h   the   c o o l i n g   c h a m b e r   o u t l e t   2  and  is  p u m p e d  

a l o n g   f i r s t   f l u i d   l i n e   1  to  h e a t i n g   means   Al  b y  

pump  3 3 .  

P a r t   of  the   more  d e n s e ,   l e s s   v o l a t i l e   c o m p o n e n t   o f  

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

s t a g e   c o m p a r t m e n t   113  of  c o o l i n g   means  Fl  and  i s  

c i r c u l a t e d   t h r o u g h  f o u r t h   f l u i d   l i n e   10  and  a n y  

o t h e r   h e a t   r e c o v e r y   c i r c u i t s   such   as  120  and  1 2 1 ,  

as  r e c o v e r y   f l u i d .  



I n s t e a d   of  b e i n g   f u e l   b u r n i n g   m e a n s ,   the  h e a t i n g  

means  Al  of  f i g u r e   6  c o m p r i s e   e l e c t r i c   b o i l e r   90 

which   a c t s   as  a  p r e h e a t i n g   s t a g e   and  e l e c t r i c  

s u p e r h e a t e r   91  a d a p t e d   to  h e a t   the   more  d e n s e ,  

l e s s   v o l a t i l e   c o m p o n e n t   of  the   w o r k i n g   f l u i d  

f l o w i n g   a l o n g   the  f i r s t   f l u i d   c i r c u i t   1  to  a  

r e q u i r e d   o p e r a t i n g   t e m p e r a t u r e   and  p r e s s u r e .  

V e s s e l   107  s e r v e s   as  a  l i q u i d   t r a p   in  f i r s t   f l u i d  

c i r c u i t   1  and  a l s o   as  an  e m e r g e n c y   c o n d e n s o r  

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

c l o s e d   e l e c t r o m a g n e t i c   v a l v e   108a  opens   to  r e l e a s e  

p r e s s u r i s e d   c o o l i n g   l i q u i d   from  f o u r t h   f l u i d   l i n e  

10  a l o n g   r e l e a s e   l i n e   109  i n t o   v e s s e l   1 0 7 .  

S i m u l t a n e o u s l y ,   n o r m a l l y   c l o s e d   e l e c t r o m a g n e t i c  

v a l v e   108b  o p e n s   to  a l l o w   c o n d e n s a t e   to  d r a i n  

a l o n g   d r a i n a g e   l i n e   110  t h r o u g h   v e s s e l   111  in  t h e  

s e c o n d   f l u i d   l i n e   4,  and  a l o n g   s e c o n d   f l u i d   l i n e  

p o r t i o n   4b  to  c o n d e n s e r   means  E l .  

The  u p p e r   r e g i o n   112a  of  the   f i r s t   s t a g e  

c o m p a r t m e n t   112  of  c o o l i n g   means  Fl  c o m m u n i c a t e s  

w i t h   the  s u c t i o n   i n l e t   17a  i n t o   a s p i r a t o r   17  w h i c h  



is   c o n n e c t e d   in  f i r s t   f l u i d   l i n e   1  so  t h a t   l o w  

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

r e g i o n   1 1 2 a   of  f i r s t   s t a g e   c o o l i n g   c o m p a r t m e n t   1 1 2  

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

w o r k i n g   f l u i d   t h r o u g h   a s p i r a t o r   17  a l o n g   f i r s t  

f l u i d   l i n e   1.  The  more  v o l a t i l e ,   low  d e n s i t y  

c o m p o n e n t   of  the   w o r k i n g   f l u i d   in  the   l o w e r   r e g i o n  

112b  of  f i r s t   s t a g e   c o o l i n g   c o m p a r t m e n t   112  i s  

e v a p o r a t e d   in  t he   low  p r e s s u r e   a t m o s p h e r e   in  t h e  

u p p e r   r e g i o n   112a  and  the   v a p o u r   is  a s p i r a t e d   b y  

a s p i r a t o r   17  i n t o   the   h i g h   p r e s s u r e  w o r k i n g   f l u i d  

f l o w i n g   a l o n g   f i r s t   f l u i d   l i n e   1  to  t u r b i n e   B .  

The  f o u r t h   f l u i d   l i n e   10  e x t e n d s   f rom  the   l o w e r  

r e g i o n   113b  of  t he   s e c o n d   s t a g e   c o m p a r t m e n t   o f  

c o o l i n g   means   F l ,   t h r o u g h   pump  32  to  the   e x t e r n a l  

c o o l i n g   c o m p a r t m e n t   11  and  t u b u l a r   s t a t o r   w i n d i n g s  

12  ( f i g u r e s   4  and  5)  of  a l t e r n a t o r   C ,  t h r o u g h   t h e  

u p p e r   r e g i o n   113a   of  s e c o n d   s t a g e   c o o l i n g  

c o m p a r t m e n t   113 ,   t h r o u g h   c o m p r e s s o r   D  and  t h r o u g h  

a s p i r a t o r   13  to   t he   f i r s t   f l u i d   l i n e   1.  Low 

p r e s s u r e   c o n d i t i o n s   a re   c r e a t e d   in  t he   u p p e r  



r e g i o n   113a  of  s e c o n d   s t a g e   c o o l i n g   c o m p a r t m e n t  

113  u n d e r   the  i n f l u e n c e   of  a  f low  of  h igh   p r e s s u r e  

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

f l u i d   l i n e   1 .  

The  l e s s   v o l a t i l e ,   h igh   d e n s i t y   c o m p o n e n t   of  t h e  

w o r k i n g   f l u i d   and  r e m n a n t s   of  the  more  v o l a t i l e ,  

low  d e n s i t y   c o m p o n e n t   wh ich   are   c o n t a i n e d   in  t h e  

l o w e r   r e g i o n   113  of  the  s e c o n d   s t a g e   c o m p a r t m e n t  

113  of  c o o l i n g   means  Fl  a re   e v a p o r a t e d   in  the  l o w  

p r e s s u r e   a t m o s p h e r e   in  the   u p p e r   r e g i o n   113a   and  

a re   a s p i r a t e d   by  a s p i r a t o r   13  i n t o   the  h i g h  

p r e s s u r e   w o r k i n g   f l u i d   f l o w i n g   a l o n g   f l u i d   l i n e   1 

to  t u r b i n e   B.  

The  r e m a i n i n g   e v a p o r a t i v e l y   c o o l e d   f l u i d   in  t h e  

l o w e r   r e g i o n   113b  of  s e c o n d   s t a g e   c o o l i n g  

c o m p a r t m e n t   113  is  c i r c u l a t e d   by  pump  32  as  h e a t  

r e c o v e r y   f l u i d   to  a l l   the   c o m p o n e n t s   of  the  s y s t e m  

where   c o o l i n g   is  r e q u i r e d   and  is  r e t u r n e d   to  t h e  

s e c o n d   s t a g e   c o m p a r t m e n t   113 .   The  warm  r e c o v e r y  

f l u i d   r e t u r n i n g   to  s e c o n d   s t a g e   c o m p a r t m e n t   113  

c o n t a i n s   low  g r a d e   w a s t e   h e a t   a n d / o r   low  g r a d e  



r e j e c t   h e a t   a n d / o r   low  g r a d e   r e j e c t   h e a t   a n d / o r  

r andom  l o s s   h e a t .  

The  f i r s t   s t a g e   c o m p a r t m e n t   112  of  the   c o o l i n g  

means   Fl  i n c l u d e s   a  h e a t   e x c h a n g e r   f l u i d   c i r c u i t  

92  f o r   t he   i n t r o d u c t i o n   of  v e r y   low  g r a d e   h e a t  

i n t o   t he   s y s t e m   f rom  an  e x t e r n a l   s o u r c e ,   b y  

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

f l u i d   c i r c u i t   9 2 .  

U n d e r   t he   a c t i o n   of  low  g r a d e   h e a t   f l u x   i n t r o d u c e d  

t h r o u g h   h e a t   e x c h a n g e r   92,  the   more  v o l a t i l e ,   l o w  

d e n s i t y   c o m p o n e n t   of  the   w o r k i n g   f l u i d   is  c a u s e d  

to  v a p o r i s e   by  v i r t u e   of  t he   low  p r e s s u r e  

c o n d i t i o n s   p r e v a i l i n g   in  the   f i r s t   s t a g e  

c o m p a r t m e n t ,   t h e r e b y   r e l e a s i n g   the   more  v o l a t i l e  

c o m p o n e n t   of  t he   c o n d e n s a t e .   The  l e s s   v o l a t i l e ,  

more  d e n s e   c o m p o n e n t   of  t he   w o r k i n g   f l u i d   r e t u r n s  

to  s e c o n d   s t a g e   c o m p a r t m e n t   113  s i n c e  a l l   t h e  

c o o l i n g   r e t u r n   l i n e s   ( i . e .   t he   h e a t   r e c o v e r y  

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

c o m p a r t m e n t   113 .   The  i n t e r i o r s   of  the   f i r s t   a n d  

s e c o n d   s t a g e   c o m p a r t m e n t s   112  and  113  a re   i n  

c o m m u n i c a t i o n   w i t h   each   o t h e r   v i a   a p e r t u r e   114  i n  



t he   l ower   r e g i o n   of  the  p a r t i t i o n   b e t w e e n   the  t w o  

c o m p a r t m e n t s .   Th is   a l l o w s   a  l i q u i d   i n t e r c h a n g e   t o  

a  l i m i t e d   e x t e n t ,   w h e r e b y   the  l i q u i d   l e v e l s   in  t h e  

two  c o m p a r t m e n t s   may  e q u a l i s e   to  some  e x t e n t .  

Oi l   c h a m b e r / s   37  i s / a r e   c o n n e c t e d   by  o i l   l i n e   6 4 ,  

t h r o u g h   o i l   c i r c u l a t i n g   pump  65,  h e a t   e x c h a n g e r  

63,  h e a d e r   t a n k   54  to  form  a  c l o s e d   o i l   c i r c u i t .  

F o u r t h   f l u i d   l i n e   10  s u p p l y i n g   p r e s s u r i s e d   c o o l i n g  

f l u i d   at  p o i n t   94  is  c o n n e c t e d   to  the   h e a t  

e x c h a n g e r   v e s s e l .   V a p o r i s e d   f l u i d   is  e x t r a c t e d   a t  

p o i n t   38  f o r   r e t u r n   to  s e c o n d   s t a g e   c o o l i n g  

c o m p a r t m e n t   113  a l o n g   f l u i d   l i n e   p o r t i o n   72b.   T h e  

e l e c t r i c   l o a d s   Gl  which   are   c o n n e c t e d   t o  

a l t e r n a t o r   C  by  l e a d s   95  c o m p r i s e   e l e c t r i c   b o i l e r  

90  and  e l e c t r i c   s u p e r h e a t e r   91  of  h e a t i n g   means  Al  

and  a l s o   b a t t e r y   41  and  e l e c t r i c   h e a t e r   96  o f  

t h e r m a l   a c c u m u l a t o r   97.  B a t t e r y   41  is  c o n n e c t e d  

to  a l t e r n a t o r   C  t h r o u g h   r e c t i f i e r   3 9 .  

T h e r m a l   a c c u m u l a t o r   97  f u r t h e r   c o m p r i s e s   a  f l u i d  

t i g h t   c a s i n g   98  w i t h i n   which   is  c o n t a i n e d   a  m a s s  



99  of  g l a u b e r   s a l t s ,   f u s e d   e u t e c t i c   m a t e r i a l s   o r  

any  o t h e r   s u i t a b l e   m a t e r i a l   w h i c h   has  t h e  

c h a r a c t e r i s t i c   of  b e i n g   a b l e   to  s t o r e   and  r e l e a s e  

h e a t   in  a  m a n n e r   w h i c h   may  be  c o n t r o l l a b l e   b y  

v a r i a t i o n   of  p r e s s u r e   a p p l i e d   to  t he   m a t e r i a l .  

A  c o n d u i t   100  w i t h   a  c o n t r o l   v a l v e   101  is  p r o v i d e d  

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

i n t e r i o r   of  c a s i n g   98  a  f l u i d   u n d e r   p r e s s u r e   i n  

o r d e r   to  c o n t r o l   t he   a c c u m u l a t i o n   and  r e l e a s e   o f  

h e a t   by  the   mass   99  of  g l a u b e r   s a l t s   or  the   l i k e .  

T h e r m a l   a c c u m u l a t o r   97  f u r t h e r   i n c l u d e s   a  h e a t  

e x c h a n g e r   f l u i d   c i r c u i t   102  wh ich   is  l o c a t e d   i n  

t he   mass   99  of  g l a u b e r   s a l t s   or  the   l i k e   and  i s  

c o n n e c t e d   in  t h e   f i r s t   f l u i d   l i n e   1  b e t w e e n   t h e  

ho t   o u t l e t   2  f rom  the   c o o l i n g   c h a m b e r   of  t u r b i n e   B 

and  the   h e a t i n g   means  A l .  

D u r i n g   o p e r a t i o n   of  the   power   p l a n t   of  f i g u r e   6 ,  

e l e c t r i c   o u t p u t   f rom  a l t e r n a t o r   C  is  u t i l i z e d   t o  

c o n t r o l l a b l y   e n e r g i z e   e l e c t r i c   b o i l e r   90  a n d / o r  

s u p e r h e a t e r   91  of  h e a t i n g   means   Al  t h r o u g h  

s e m i - c o n d u c t o r   c o n t r o l   e l e m e n t s   104  and  1 0 5  



r e s p e c t i v e l y ,   and  a l s o   to  c h a r g e   b a t t e r y   41 

t h r o u g h   c o n t r o l l e d   r e c t i f i e r   39.  E l e c t r i c   o u t p u t  

f rom  a l t e r n a t o r   C  is  a l s o   c o n t r o l l a b l y   a p p l i e d   t o  

e n e r g i z e   e l e c t r i c   h e a t e r   96  of  t h e r m a l   a c c u m u l a t o r  

97  t h r o u g h   s e m i - c o n d u c t o r   c o n t r o l   e l e m e n t s   1 0 6 ,  

t h e r e b y   to  h e a t   the  mass  99  of  g l a u b e r   s a l t s   o r  

the   l i k e .  

By  means  of  c o n t r o l   v a l v e   101,   the   f l u i d   p r e s s u r e  

on  the   mass  99  of  g l a u b e r   s a l t s   can  be  r e g u l a t e d  

as  r e q u i r e d   to  c o n t r o l   the   a c c u m u l a t i o n   by  t h e  

mass  99  of  h e a t   s u p p l i e d   to  i t   by  e l e c t r i c   h e a t e r  

96  and  the  r e l e a s e   of  a c c u m u l a t e d   h e a t   by  the  m a s s  

99  to  w o r k i n g   f l u i d   f l o w i n g   in  the   f i r s t   f l u i d  

c i r c u i t   1  as  i t   p a s s e s   t h r o u g h   the  h e a t   e x c h a n g e r  

f l u i d   c i r c u i t   102  of  t h e r m a l   a c c u m u l a t o r   97.  T h e  

w o r k i n g   f l u i d   which   f l o w s   a l ong   the  f i r s t   f l u i d  

l i n e   1  and  which   has  been  p r e h e a t e d   in  the  c o o l i n g  

c h a m b e r   of  t u r b i n e   B,  can  t h u s   be  p r e h e a t e d  

f u r t h e r   in  t h e r m a l   a c c u m u l a t o r   97  in  a  c o n t r o l l e d  

m a n n e r   a c c o r d i n g   to  r e q u i r e m e n t s ,   on  the  way  t o  

h e a t i n g   means  Al  where   i t   is  h e a t e d   f u r t h e r   to  a 

r e q u i r e d   o p e r a t i n g   t e m p e r a t u r e .  



The  power   p l a n t   of  f i g u r e   6  is   no t   c o n t r o l l e d   f o r  

c o n s t a n t   p o w e r   o u t p u t   f rom  the   t u r b i n e   B  or  t h e  

p l a n t   as  a  w h o l e .   The  r o t a t i o n a l   s p e e d   of  t h e  

t u r b o - a l t e r n a t o r   is  r e g u l a t e d   to  a  c o n s t a n t   v a l u e  

by  c o n t r o l l e d   p o w e r   a b s o r p t i o n   in  s t o r a g e   b a t t e r y  

41  a n d / o r   in  t h e r m a l   a c c u m u l a t o r   9 7 .  

An  e l e c t r i c   p o w e r   o u t p u t   f rom  the   p l a n t   can  b e  

o b t a i n e d   a l o n g   l e a d   103  c o n n e c t e d   to  b a t t e r y   4 1 .  

The  power   p l a n t   of  f i g u r e   6  is  l a r g e l y   s e l f  

s u f f i c i e n t   in  r e g a r d   to  i t s   e n e r g y   r e q u i r e m e n t s  

and  w h a t e v e r   e x t r a n e o u s   e n e r g y   i t   r e q u i r e s   t o  

m a i n t a i n   the  o p e r a t i o n a l   c y c l e   may  be  s u p p l i e d   a s  

low  g r a d e   h e a t   e n e r g y   v i a   the  h e a t   e x c h a n g e r   f l u i d  

c i r c u i t   92  in  t he   f i r s t   s t a g e   c o m p a r t m e n t   112  o f  

c o o l i n g   means  F l .  

Many  v a r i a t i o n s   in  d e t a i l   a re   p o s s i b l e   w i t h o u t  

d e p a r t i n g   f rom  the   s p i r i t   of  the   i n v e n t i o n .  

The  i n v e n t i o n   i n c l u d e s   w i t h i n   i t s   s c o p e   d y n a m i c  

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



body  p r o v i d e d   w i th   a  c o n s t r i c t e d   zone  i n t e r m e d i a t e  

i t s   e n d s ;   a  f i r s t   i n l e t   f o r   c o n d e n s a b l e   f l u i d  

l o c a t e d   in  the   i n t e r i o r   of  the   body  in  t h e  

p r o x i m i t y   of  the   c o n s t r i c t e d   z o n e ;   and  a  s e c o n d  

i n l e t   l o c a t e d   w i t h i n   the   f i r s t   i n l e t ,   f l u i d   f l o w  

i n t o   the   f i r s t   i n l e t   t h r o u g h   the   s e c o n d   i n l e t  

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

the   t u b u l a r   body  t h r o u g h   the   f i r s t   i n l e t   a n d  

i m p a r t   k i n e t i c   m o t i o n   to  the  c o n d e n s a b l e   f l u i d   i n  

the   c o n s t r i c t e d   z o n e ,   the   k i n e t i c   m o t i o n   b e i n g  

c o n v e r t e d   i n t o   a  p r e s s u r e   c o n d i t i o n   in  an  e n l a r g e d  

zone  in  the  body  beyond   the  c o n s t r i c t e d   z o n e .  

The  f i r s t   i n l e t   i n t o   the  t u b u l a r   body  may  c o m p r i s e  

an  a x i a l l y   d i r e c t e d   i n l e t   n o z z l e .  

The  s e c o n d   i n l e t   i n t o   the  t u b u l a r   body  may  a l s o  

c o m p r i s e   an  a x i a l l y   d i r e c t e d   i n l e t   n o z z l e   l o c a t e d  

w i t h i n   the  f i r s t   n o z z l e .  

The  t u b u l a r   body  may  i n c l u d e   a  t h i r d   i n l e t   f o r  

c o o l   f l u i d   i n t o   the  zone  a b o u t   the   f i r s t   i n l e t ,   a  

f low  of  cool   f l u i d   i n t o   the  body  t h r o u g h   the  t h i r d  

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

c o m p r e s s i o n   by  k i n e t i c   m o t i o n   of  c o n d e n s a b l e   f l u i d  



w i t h i n   t he   b o d y .  

The  body  may  i n c l u d e   an  o u t l e t   f o r   l i q u i d .   T h e  

o u t l e t   may  be  l o c a t e d   in  the   c o n s t r i c t e d   z o n e .  

An  e n c l o s u r e   may  be  p r o v i d e d   a r o u n d   the   o u t l e t .  

The  e n c l o s u r e   may  i n c l u d e   an  o u t l e t   and  a  

n o n - r e t u r n   v a l v e   o p e r a t i v e   to  p e r m i t   an  o u t f l o w   o f  

f l u i d   f rom  the   e n c l o s u r e   bu t   p r e v e n t   an  i n f l o w   o f  

f l u i d   i n t o   t he   e n c l o s u r e .  

The  i n v e n t i o n   a l s o   i n c l u d e s   w i t h i n   i t s   s c o p e   f l u i d  

h e a t i n g   means  i n c l u d i n g   an  u p r i g h t   c y l i n d r i c a l  

b o i l e r   c h a m b e r   a d a p t e d   to  be  h e a t e d ;   and  a  

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

a  l o w e r   r e g i o n   t h e r e o f .  



1.  A  method  of  o p e r a t i n g   a  c l o s e d   c y c l e   p o w e r  

p l a n t   i n c l u d i n g   the  s t e p s   of  h e a t i n g   a  

w o r k i n g   f l u i d   to  an  o p e r a t i n g   t e m p e r a t u r e ;  

and  u t i l i z i n g   a  f low  of  h e a t e d   w o r k i n g   f l u i d  

to  d r i v e   a  t h e r m o d y n a m i c   p r i m e   mover   a n d  

t h e r e b y   to  d r i v e   a s s o c i a t e d   p l a n t ;  

c h a r a c t e r i s e d   in  t h a t   low  g r a d e   w a s t e   h e a t  

a n d / o r   low  g r a d e   r e j e c t   h e a t   a n d / o r   low  g r a d e  

random  h e a t   l o s s e s   f rom  the   p r i m e   m o v e r  

a n d / o r   a s s o c i a t e d   p l a n t   a n d / o r   o t h e r  

a s s o c i a t e d   a p p a r a t u s   is  u t i l i z e d   to  h e a t   a  

r e c o v e r y   f l u i d ;   and  h e a t e d   r e c o v e r y   f l u i d   i s  

i n t r o d u c e d   i n t o   h e a t e d   w o r k i n g   f l u i d   f l o w i n g  

to  the  p r i m e   mover  in  a  p o s i t i o n   u p s t r e a m   o f  

the  p r i m e   m o v e r .  

2.  A  method   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d  

in  t h a t   the  r e c o v e r y   f l u i d   c o m p r i s e s   a  f l u i d  

which   is  p h y s i c a l l y   a n d / o r   c h e m i c a l l y  

d i f f e r e n t   from  but   c o m p a t i b l e   w i t h   t h e  

w o r k i n g   f l u i d .  



3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i s e d  

in  t h a t   t h e   r e c o v e r y   f l u i d   is  d e r i v e d   o r  

e x t r a c t e d   w h o l l y   or  p a r t i a l l y   f rom  t h e  

w o r k i n g   f l u i d .  

4.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of  t h e  

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 s e d  i n   t h a t   t h e  

h e a t e d   w o r k i n g   f l u i d   is  at   a  h i g h e r  

t e m p e r a t u r e   and  p r e s s u r e   t h a n   t h e   h e a t e d  

r e c o v e r y   f l u i d   and  a  f l o w   of  t he   h e a t e d  

w o r k i n g   f l u i d   is  u t i l i z e d   to  a s p i r a t e   t h e  

h e a t e d   r e c o v e r y   f l u i d   i n t o   the   h e a t e d   w o r k i n g  

f l u i d .  

5.  A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of  t h e  

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 s e d   in  t h a t   a t  

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

f rom  the   p r i m e   mover   is  c o n d e n s e d   b y  

c o m p r e s s i o n   p r o d u c e d   by  k i n e t i c   m o t i o n  

i m p a r t e d   to  the   c o n d e n s a b l e   f l u i d .  



6.  A  me thod   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i s e d  

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

f rom  the   p r i m e   mover  a n d / o r   at  l e a s t   p a r t   o f  

the   c o n d e n s e d   f l u i d   is  i n t r o d u c e d   i n t o   t h e  

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

of  the  p r i m e   m o v e r .  

7.  A  m e t h o d   as  c l a i m e d   in  c l a i m s   5  or  6 ,  

c h a r a c t e r i s e d   in  t h a t   at  l e a s t   p a r t   of  t h e  

c o n d e n s e d   f l u i d   is  u t i l i z e d   to  coo l   the  p r i m e  

m o v e r .  

8.  A  me thod   as  c l a i m e d   in  c l a i m s   5  to  7 ,  

c h a r a c t e r i s e d   in  t h a t   at  l e a s t   p a r t   of  t h e  

c o n d e n s e d   f l u i d   is  c o o l e d   by  e x p a n s i v e  

e v a p o r a t i o n .  

9.  A  method   as  c l a i m e d   in  a n y  o n e   of  t h e  

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 s e d   in  t h a t   a t  

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

the  p r i m e   mover   a n d / o r   at  l e a s t   p a r t   o f  

c o o l e d   c o n d e n s e d   f l u i d   c o n s t i t u t e s   o r  

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

g r a d e   w a s t e   h e a t   a n d / o r   low  g r a d e   r e j e c t   h e a t  

a n d / o r   low  g r a d e   random  h e a t   l o s s e s .  



10.   A  m e t h o d   as  c l a i m e d   in  a n y  o n e   of  t h e  

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 s e d   in  t h a t   t h e  

o p e r a t i n g   s p e e d   a n d / o r   the   p o w e r   o u t p u t   o f  

t h e   p r i m e   move r   is  c o n t r o l l e d  b y   r e g u l a t i n g  

t h e   m a g n i t u d e   of  a  l o a d   a p p l i e d   to  t he   p r i m e  

mover   a n d / o r   by  r e g u l a t i n g   the   h e a t   i n p u t   t o  

t h e   w o r k i n g   f l u i d   a n d / o r   by  i n t r o d u c i n g  

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

v a p o r o u s   w o r k i n g   f l u i d   u p s t r e a m   of  the   p r i m e  

m o v e r .  

11.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1 0 ,  

c h a r a c t e r i s e d   in  t h a t   the   o p e r a t i n g   s p e e d   a n d  

t he   p o w e r   o u t p u t   of  the   p r i m e   move r   i s  

c o n t r o l l e d   to  s u b s t a n t i a l l y   c o n s t a n t   v a l u e s ,  

t he   p r i m e   mover   and  a s s o c i a t e d   p l a n t  

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

e l e c t r i c   g e n e r a t i n g   means   a d a p t e d   to  f e e d  

i n t o   a  l o a d ,   t he   l o a d   a p p l i e d , t o   the   e l e c t r i c  

g e n e r a t i n g   means  a n d / o r   the   h e a t   i n p u t   to  t h e  

w o r k i n g   f l u i d   b e i n g   a d a p t e d   to  be  r e g u l a t e d  

in  a c c o r d a n c e   w i t h   t he   s p e e d   a n d / o r  

e l e c t r i c a l   o u t p u t   of  the   g e n e r a t i n g   m e a n s .  



12.   A  c l o s e d   c y c l e   power   p l a n t   c h a r a c t e r i s e d   b y  

h e a t i n g   means ;   a  t h e r m o d y n a m i c   p r i m e   m o v e r ;   a  

c o o l i n g   c h a m b e r   in  a n d / o r   r ound   the   p r i m e  

m o v e r ;   e l e c t r i c   g e n e r a t i n g   means  d r i v i n g l y  

c o u p l e d   to  the  p r i m e   mover ;   a  c o o l i n g   c h a m b e r  

in  a n d / o r   round  the   g e n e r a t i n g   m e a n s ;  

c o n d e n s e r   means ;   c o o l i n g   means ;   a  f i r s t   f l u i d  

l i n e   or  c i r c u i t   e x t e n d i n g   from  an  o u t l e t   f r o m  

the   c o o l i n g   c h a m b e r   of  the   p r i m e   m o v e r  

t h r o u g h   the  h e a t i n g   means  and  c o m m u n i c a t i n g  

w i t h   a  h i g h   p r e s s u r e   i n l e t   i n t o   the   p r i m e  

mover ;   a  s e c o n d   f l u i d   l i n e   or  c i r c u i t  

e x t e n d i n g   from  a  low  p r e s s u r e   o u t l e t   from  t h e  

p r i m e   mover   t h r o u g h   the   c o n d e n s e r   means  a n d  

c o m m u n i c a t i n g   w i th   an  i n l e t   i n t o   the   c o o l i n g  

c h a m b e r   of  the  p r i m e   mover ;   a  t h i r d   f l u i d  

l i n e   or  c i r c u i t   b r a n c h i n g   of f   f rom  the  s e c o n d  

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

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

c o o l i n g   means ;   and  a  f o u r t h   f l u i d   l i n e   o r  

c i r c u i t   e x t e n d i n g   from  the  c o o l i n g   means  t o  

the  c o o l i n g   c h a m b e r   of  the  g e n e r a t i n g   m e a n s  

and  from  t h e r e   to  the  f i r s t   f l u i d   l i n e   o r  

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

means  and  the  p r i m e   mover ;   and  m e a n s  

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

f l u i d   l i n e   or  c i r c u i t   i n t o   the  f i r s t   f l u i d  

l i n e   or  c i r c u i t .  



13.   A  power   p l a n t   as  c l a i m e d   in  c l a i m   1 2 ,  

c h a r a c t e r i s e d   in  t h a t   a s p i r a t o r   means   i s  

p r o v i d e d   to   a s p i r a t e   f l u i d   f rom  the   f o u r t h  

f l u i d   l i n e  o r   c i r c u i t   i n t o   t h e   f i r s t   f l u i d  

l i n e   or  c i r c u i t .  

14.   A  power   p l a n t   as  c l a i m e d   in  c l a i m   12  or  13  

c h a r a c t e r i s e d   by  a  b r a n c h   l i n e   or  c i r c u i t  

w h i c h   c o m m u n i c a t e s   w i t h   the  s e c o n d   f l u i d   l i n e  

or  c i r c u i t   in  a  p o s i t i o n   b e t w e e n   t h e  

c o n d e n s e r   means   and  the   c o o l i n g   c h a m b e r   o f  

the   p r i m e   mover   and  is  a d a p t e d   to  c o m m u n i c a t e  

d i r e c t l y   or  i n d i r e c t l y   w i t h   the   r e t u r n   l i n e  

to  p e r m i t   c o n d e n s e d   f l u i d   to  be  i n t r o d u c e d  

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

m o v e r .  

15.  A  power   p l a n t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

12  to  14,   c h a r a c t e r i s e d   in  t h a t   the   c o o l i n g  

means  c o m p r i s e s   e x p a n s i v e   e v a p o r a t i o n   c o o l i n g  

m e a n s .  

16.   A  power   p l a n t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

12  to  15,  c h a r a c t e r i s e d   in  t h a t   the   c o n d e n s e r  

means  c o m p r i s e s   d y n a m i c   c o m p r e s s i v e   c o n d e n s e r  

m e a n s .  



17.  A  power   p l a n t   as  c l a i m e d   in  c l a i m   1 6 ,  

c h a r a c t e r i s e d   in  t h a t   the   c o m p r e s s i v e  

c o n d e n s e r   means  c o m p r i s e s   a  t u b u l a r   body ;   a  

f i r s t   i n l e t   i n t o   the  body  c o m m u n i c a t i n g   w i t h  

the   low  p r e s s u r e   o u t l e t   from  the  p r i m e   m o v e r  

v i a   p o r t i o n   of  the   s e c o n d   f l u i d   l i n e ;   a  

s e c o n d   i n l e t   i n t o   the  body  c o m m u n i c a t i n g   v i a  

a  f i f t h   f l u i d   l i n e   w i t h   the  f i r s t   f l u i d   l i n e  

in  a  p o s i t i o n   b e t w e e n   the  h e a t i n g   means  a n d  

the   p r i m e   m o v e r ,   f l u i d   f low  t h r o u g h   t h e  

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

c o n d e n s a b l e   f l u i d   p a s s i n g   f rom  the   p r i m e  

mover   t h r o u g h   the  f i r s t   i n l e t   i n t o   t h e  

t u b u l a r   body  and  to  c o m p r e s s   such  c o n d e n s a b l e  

f l u i d   by  c o n v e r t i n g   i t s   d i r e c t i o n a l   k i n e t i c  

m o t i o n   i n t o   a  p r e s s u r i s e d   c o n d i t i o n ;   a n d  

a  t h i r d   i n l e t   i n t o   the  body  c o m m u n i c a t i n g  

w i th   the   c o o l i n g   m e a n s ,   c o o l e d   f l u i d  

i n t r o d u c e d   u n d e r   p r e s s u r e   t h r o u g h   the  t h i r d  

i n l e t   b e i n g   o p e r a t i v e   to  coo l   and  f u r t h e r   t o  

c o m p r e s s   by  k i n e t i c   m o t i o n   the   c o n d e n s a b l e  

f l u i d   p a s s i n g   from  the  p r i m e   m o v e r .  



18.  A  power   p l a n t   as  c l a i m e d   in  c l a i m  

17,   c h a r a c t e r i s e d   in  t h a t   t he   t u b u l a r   b o d y  

i n c l u d e s   means   o p e r a t i v e   c e n t r i f i c a l l y   t o  

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

two  c o m p o n e n t s   of  d i f f e r e n t   d e n s i t y   a n d  

v o l a t i l i t y   i n t o   i t s   c o m p o n e n t s ;   and  at  l e a s t  

two  o u t l e t s ,   t he   one  o u t l e t   b e i n g   c o n n e c t e d  

to  t he   s e c o n d   f l u i d   l i n e   or  c i r c u i t   a n d  

o p e r a t i v e   to   p a s s   a  more  d e n s e   and  l e s s  

v o l a t i l e   c o m p o n e n t   a l o n g   the   s e c o n d   f l u i d  

l i n e   to  t he   i n l e t  i n t o  t h e   c o o l i n g   c h a m b e r   o f  

the   p r i m e  m o v e r   and  the   o t h e r   o u t l e t   b e i n g  

c o n n e c t e d   to   t he   t h i r d   f l u i d   l i n e   a n d  

o p e r a t i v e   to  p a s s   a  l e s s   d e n s e   and  m o r e  

v o l a t i l e   c o m p o n e n t   a l o n g   the   t h i r d  f l u i d   l i n e  

to  t he   c o o l i n g   m e a n s .  

19.   A  power   p l a n t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

12  to  18,   i n c l u d i n g   a  l o a d   wh ich   i s  

e l e c t r i c a l l y   c o n n e c t e d   to  the   o u t p u t   of  t h e  

e l e c t r i c   g e n e r a t i n g   means ,   c h a r a c t e r i s e d   i n  

t h a t   t he   l o a d  i n c l u d e s   a n d / o r  c o n s t i t u t e s   a n  

e n e r g y   s t o r a g e   or  a c c u m m u l a t o r   s y s t e m .  



20.  A  power   p l a n t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

12  to  18,  i n c l u d i n g   a  l oad   c o n n e c t e d   to  t h e  

o u t p u t   of  the   e l e c t r i c   g e n e r a t i n g   m e a n s ,  

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

e l e c t r i c   m o t o r   a n d / o r   e n e r g y   a c c u m m u l a t o r  

means  a n d / o r   power   c o n v e r s i o n   m e a n s .  

21.  A  power   p l a n t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s  

12  to  20,  c h a r a c t e r i s e d   by  c o n t r o l   m e a n s  

o p e r a t i v e   to  r e g u l a t e   the  o p e r a t i n g   s p e e d  

a n d / o r   the  power   o u t p u t   of  the  p r i m e   m o v e r .  

22.  A  power   p l a n t   as  c l a i m e d   in  c l a i m   21,  w h e r e i n  

the   c o n t r o l   means  is  a d a p t e d   to  va ry   the  h e a t  

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

f i r s t   f l u i d   l i n e .  

23.  A  power   p l a n t   as  c l a i m e d   in  c l a i m  

21  c h a r a c t e r i s e d   in  t h a t   the  c o n t r o l   means  i s  

a d a p t e d   to  va ry   a  l oad   on  the  p r ime   mover  i n  

a c c o r d a n c e   w i t h   the  o u t p u t   of  the  g e n e r a t i n g  

m e a n s .  



24.  An  e l e c t r i c a l   m a c h i n e   c h a r a c t e r i s e d   b y  

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

c o n n e c t e d   t o  a   c o o l i n g   f l u i d   c i r c u i t .  

25.   Dynamic   c o m p r e s s i v e   c o n d e n s e r   m e a n s ,  

c h a r a c t e r i s e d   by  a  t u b u l a r   body  p r o v i d e d   w i t h  

a  c o n s t r i c t e d   z o n e  i n t e r m e d i a t e   i t s   e n d s ;   a  

f i r s t   i n l e t   f o r   c o n d e n s a b l e   f l u i d   l o c a t e d   i n  

the   i n t e r i o r   of  t he   b o d y   in  the   p r o x i m i t y   o f  

t h e   c o n s t r i c t e d   z o n e ;   a  s e c o n d   i n l e t  

l o c a t e d  w i t h i n   t h e   f i r s t   i n l e t ,   f l u i d   f l o w  

i n t o   t he   f i r s t   i n l e t   t h r o u g h  t h e   s e c o n d   i n l e t  

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

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

and  i m p a r t   k i n e t i c   m o t i o n   to  t h e  c o n d e n s a b l e  

f l u i d   i n  t h e   c o n s t r i c t e d  z o n e ,   the   k i n e t i c  

m o t i o n   b e i n g   c o n v e r t e d   i n t o   a  p r e s s u r e  

c o n d i t i o n   in  an  e n l a r g e d   zone  in  the   b o d y  

b e y o n d  t h e   c o n s t r i c t e d   z o n e .  

2 6 .   C o n d e n s e r   means  as  c l a i m e d   in  c l a i m   25  

c h a r a c t e r i s e d   in  t h a t   the   t u b u l a r   b o d y  

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

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

d i f f e r e n t   d e n s i t i e s  i n t o   i t s   c o m p o n e n t s ;   a n  

o u t l e t   f rom  the   body  f o r   the   l e s s   d e n s e  

c o m p o n e n t ;   and  a  f u r t h e r   o u t l e t   f o r   the  m o r e  

d e n s e   c o m p o n e n t .  
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