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ABSTRACT 

A p p l i e d  C o n c e p t s  w i l l  p l a n ,  c o n d u c t  and  e v a l u a t e  f o r  JPL a n  
e x p e r i m e n t  t o  d e t e r m i n e  t h e  f e a s i b i l i t y  o f  u s i n g  a  Power K i n e t i c s '  
F r e s n e l  c o n c e n t r a t o r  t o  p r o v i d e  p r o c e s s  h e a t  i n  a n  i n d u s t r i a l  
e n v i r o n m e ~ t .  The  s y s t e m  u s e r  w i l l  b e  C a p i t o l  C o n c r e t e  P r o d u c t s  
o f  Topeka,  Kansas .  T h e  p l a n t  w i l l  p r o v i d e  p r o c e s s  s t e a m  a t  53 - 
6 0  p s i g  t o  two a u t o c l a v e s  f o r  c u r i n g  masonry blocks. When sceam 
is n o t  r e q u i r e d ,  t h e  p l a n t  w i l l  p r e h e a t  h o t  w a t e r  f o r  l a t e r  u s e .  

A s e c o n d  s y s t e m  w i l l  be i n s t a l l e d  a t  t h e  JPL p a r a b o l i c  d i s h  test 
s i t e  f o r  h a r d w a r e  v a l i d a t i o n  and e x p e r i m e n t  c o n t r o l .  B o t h  p l a n t s  
w i l l  be i n s t r u m e n t e d  t o  p r o v i d e  t e c h n i c a l  p e r f o r m a n c e  d a t a ,  
Exper iment  d e s i g n  w i l l  a l l o w  f o r  t h e  e x t r a p o l a t i o n  o f  r e s u l t s  
t o  v a r y i n g  demands f o r  s t e a m  and  h o t  w a t e r ,  and  w i l l  i n c l u d e  a  
c o n s i d e r a t i o n  o f  some s o c i o - t e c h n i c a l  f a c t o r s  s u c h  a s  t h e  i m p a c t  
on p r o d u c t i o n  s c h s d u l i n g  o f  d i u r n a l  v a r i a t i a n s  i n  e n e r g y  a v a i l a b i l i t y .  

A f i n a l  r e p o r t  i n  December 1982 w i l l  e v a l u a t e  t e c h n i c a l  p e r f o r m a n c e  
and o p e r a t i o n a l  f e a s i b i l i t y  b a s e d  o n  1 2  months '  o p e r a t i o n a l  
e x p e r i e n c e  a t  t h e  i n d u s t r i a l  and test s i t e s .  

BACKGKOUND 1 
A p p l i e d  C o n c e p t s  and i ts  s u b c o n t r a c t e d  p a r t n e r s  w i l l  c o n d u c t  f o r  
J P L  a n  e x p e r i m e n t  t o  e v a l u a t e  t h e  f e a s i b i l i t y  of  a  F r e s n e l  m i r r o r  
s o l a r  t h e r m a l  c o n v e r s i o n  s y s t e m  t o  p r o v i d e  p r o c e s s  s t e a m  and h o t  
w a t e r  i n  a n  i n d u s t r i a l  f a c i l i t y .  A p p l i e d  C o n c e p t s  w i l l  p r o v i d e  
e x p e r i m e n t  p l a n n i n g  and s u p e r v i s i o n  and w i l l  e v a l u a t e  e x p e r i m e n t a l  
r e s u l t s .  Power K i n e t i c s ,  I n c .  w i l l  be a  m a j o r  p a r t n e r  i n  t h e  
e x p e r i m e n t .  They w i l l  m a n u f a c t u r e  and i n s t a l l  t h e  s o l a r  c o n v e r s i o n  
s y s t e m s .  'I'hey w i l l  a l s o  p r o v i d e  e n g i n e e r i n g  services i n  s u p p o r t  
o f  e x p e r i m e n t  p l a n n i n g  and  e v a l u a t i o ? .  C a p i t o l  C o n c r e t e  P r o d u c t s  
o f  I'opeka, Kansas ,  w i l l  o p e r a t e  and m a i n t a i n  t h e  s y s t e m  f o r  o n e  
y e a r  s u b s e q u e n t  t o  p l a n t  i l . s t a l l a t i o n  and  c h e c k  o u t .  They w i l l  
a l s o  be r e s p o n s i b l e  f o r  s i t e  p r e p a r a t i o n  t o  receive t h e  s o l a r  
e n e r g y  s y s t e m .  The  U n i v e r s i t y  o f  Kansas  R e s e a r c h  C e n t e r ,  I n c .  
w i l l  p r o v i d e  C a p i t o l  C o n c r e t e  w i t h  e x p e r t  a s s i s t a n c e  i n  e x p e r i m e n t  
p l a n n i n g  and r e p o r t i n g .  

The  e x p e r i m e n t ,  which i n v o l v e s  t h e  i n s t a l l a t i o n  o f  t h e  PKI s y s t e m  
i n  a  f u e l - s a v i n g  mode a t  t h e  C a p i t o l  C o n c r e t e  P l d n t ,  is d e s i q n e d  
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t o  e v a l u a t e  t h e  t e c h n i c a l  performance of t h e  s o l a r  hardware i q  
a n  i n d u s t r i a l  envi ronment ,  I t  w i l l  a l s o  e v a l u a t e  t h o s e  s o c i o -  
t e c h n i c a l  f a c t o r s  which a r e  c r e a t e d  when a  new t echno logy  is 
f i r s t  in t roduced  i n t o  a n  i n d u s t r i a l  a p p l i c a t i o n  where it p l a c e s  
new demands on t h e  u s e r .  

THE APPLICATION 

C a p i t o l  Conc re t e  P r o d u c t s  is a  manufac tu re r  o f  masonry b l o c k s .  
C o n c r e t e  b l o c k s ,  once  formed, must be c u r e d  t o  a t t a i n  the  s t r e n g t h  
neces sa ry  t o  t h e i r  u s e  i n  l o a d  b e a r i n g  c o n s t r u c t i o n .  Such c u r i n g  
c a n  b e  done o v e r  a  p e r i o d  of  months by  exposu re  t o  r a i n  and 
weather ing ,  o v e r  3 p e r i o d  of  d&ys by exposu re  t o  hot wa te r ,  o r  
o v e r  a  p e r i o d  of hour s  by exposu re  t o  p r e s s u r i z e d  s team.  According 1 t o  a  SERI s t u d y  ( K e t f j l s  and Reeves) ,  na t ionwi fq ,  t h i s  p r o c e s s  
consumes some 1.6-10 Kwh ( t h e r m a l )  or 5.4'10 BTU p e r  y e a r ,  or Z 
about  one p e r  c e n t  o f  a l l  U.S. medium t e m p e r a t u r e  i n d u s t r i a l  s team.  

1 
i - 

C a p i t o l  Conc re t e  h a s  two 60  p s i g  a u t o c l a v e s  which a r e  s e r v e d  by i 
a  GOO0 pound/hour c a p a c i t y ,  n a t u r a l  g a s - f i r e d  boiler .  The ! 
p r o c e s s ,  which r e q u i r e s  approximate ly  10 hour s  a t  p r e s s u r e ,  
is c u r r e n t l y  u t i l i z e d  f i v e  days  p e r  week, and produces  some 16,000 
b locks  p e r  day.  

The c u r r e n t  p r o d u c t i o n  s c h e d u l e  a t  C a p i t o l  C o n c r e t e  d i d  n o t  e v o l v e  
f o r  t h e  u t i l i z a t i o n  of s o l a r  energy .  I t  is n o t  op t ima l  f o r  its 
a p p l i c a t i o n .  Blocks ,  which a r e  made d u r i n g  t h e  morning hour s ,  
a r e  loaded i n t o  t h e  a u t o c l a v e s  i n  t h e  e a r l y  a f t e r n o o n .  The 
f i r s t  a u t o c l a v e  is brought  up t o  p r e s s u r e  about  2:00 PM. 
P r e s s u r e  is main ta ined  o v e r n i g h t ,  and a2 6:00 AM, t h e  f i r s t  
worker t o  t h e  p l a n t  r e l e a s e s  p r e s s u r e  and p r e p a r e s  f o r  un loading .  

T h e r e  is no t e c h n i c a l  r e a s o n  f o r  t h e  c u r r e n t  s c h e d u l e .  Blocks ,  
once formed, c o u l d  b e  s t o r e d  u n t i l  nex t  morning and c u r e d  on a  
t e n  hour  s c h e d u l e  c o n s i s t e n t  w i t h  maximum i n s o l a t i o n .  Under 
expe r imen ta l  c o n d i t i o n s ,  w e  d o  no t  p ropose  t o  a l t e r  t h e  m a n u f a c t u r e r ' s  
o p e r a t i o n a l  p rocedures .  The r e l a t i v e l y  s m a l l  c o n t r i b u t i o n  which 
a  s i n g l e  module w i l l  make t o  o v e r a l l  consumption does  n o t  war ran t  
such  a  change. 

Experiment d e s i g n ,  however, i n c o r p o r a t e s  t h e  e x t r a p o l a t i o n  o f  
r e s u l t s  t o  e v a l u a t e  t h e  v a l u e  o f  a  change i n  o p e r a t i o n a l  p rocedures  
t o  match t h e  a v a i l a b i l i t y  o f  energy .  Moreover,  d u r i n g  morning 
hour s ,  C a p i t o l  C o n c r e t e  p l a n s  t o  u t i l i z e  t h e  s o l a r  c o n v e r s i o n  
system i n  a  wa te r  p r e - h s a t  mode. T h i s  f u l l  u t i l i z a t i o n  o f  t h e  
system during d a y l i g h t  h o u r s  w i l l  a l l o w  t h e  e x t r a p o l a t i o n  t o  
f u l l - t i m e  s team p r o d u c t i o n  t o  be made. I t  a l s o  o f f e r s  t h e  
advantage o f  e x t r a p o l a t i n g  r e s u l t s  f o r  t h o s e  masonry manufac tu re r s  
who u t i l i z e  a  ho t  wa te r  c u r i n g  system.  I t  a l l o w s  t h e  t e s t i n g  
o f  t h e  PKI sys tem i n  a  d u a l  mode c o n f i g u r a t i o n .  

The C a p i t o l  C o n c r e t e  s i t e  is i n  an  i n d u s t r i a l  a r e a  n e a r  t h e  
n o r t h  s h o r e  of  t h e  Kansas R i v e r .  Annual d i r e c ~  normal i n s o l a t i o n  



2 is about  1850 KWh/m . The major  l o c a l  env i ronmen ta l  f a c t o r  which 
is a n t i c i p a t e d  t o  impact on  sys t em performance is a sand  p i l e  
on  a n  a d j a c e n t  l o t  from which t h e  wind blows sand  p a r t i c l e s  toward 
t h e  C a p i t o l  Conc re t e  s i t e .  

The p r e c i s e  l o c a t i o n  o f  t h e  energy  c o n v e r s i o n  sys t em w i l l  be 
s e l e c t e d  i n  J anua ry  1981. I t  may be roof  mounted over t h e  b o i l e r  
room, or ground mounted i n  a nearby  b l K k  s t o r a g e  l o t .  PKI h a s  
a l s o  proposed mounting t h e  collector on a n  e l e v a t e d  f rame w i t h  
room undernea th  f o r  b lock  s t o r a g e  or pa rk ing .  Tile best o p t i o n  
w i l l  be s e l e c t e d  based upon a c o n s i d e r a t i o n  o f  cost v e r s u s  program 
r e s o u r c e s .  

PLANT DESIGN 

The PKI F r e s n e l  c o n c e n t r a t i n g  c o l l e c t o r  -as d i s c u s s e d  i n  an  e a r l i e r  
pape r ,  and t h e r e f o r e  need n o t  be  d e s c r i b e d  i n  d e t a i l  h e r e .  

The system t o  be i n s t a l l e d  a t  C a p i t o l  C o n c r e t e  w i l l  p r o v i d e ,  a t  
nominal c a p a c i t y  and f ~ l l  i n s o l a t i o n ,  some 170 pounds p e r  hour  
o f  50 p s i g  s team.  T h i s  is t h r e e  p e r  c e n t  of  t k ~ e  t o t a l  p l a n t  
l oad .  When s team is n o t  r e q u i r e d ,  t h e  sys tem w i l l  be used t o  
p r e h e a t  water  f o r  l a t e r  use .  F i g u r e  1 p r e s e n t s  a 2oncep tua l  d e s i g n  
of t h e  proposed C a p i t o l  Conc re t e  p l a n t .  I t  s h o u l d  be noted  t h a t  
a s m a l l ,  f u e l  d i sp l acemen t  d e s i g n  was chosen  t o  h e l p  a s s u r e  t h a t  
expe r imen ta l  sys tem downtime w i l l  have a minimal impact on normal 
p r o d u c t i o n  o p e r a t i o n s .  

Be fo re  t h e  C a p i t o l  C o n c r e t e  sys tem is i n s t a l l e d ,  a comple te ,  
i n s t rumen ted  PKI sys tem w i l l  be e r e c t e d  and t e s t e d  a t  J P L ' s  
P a r a b o l i c  Dish  T e s t  s i te  a t  Edwards AFB, C a l i f o r n i a .  P r i o r  t o  
its i n s t a l l a t i o n ,  t h e  C a p i t o l  Conc re t e  c o n v e r s i o n  sys tem w i l l  
be tested a t  t h e  subassembly l e v e l  a t  PKI. Appl ied  Concepts  
w i l l  p r o v i d e  e n g i n e e r i n g  d e s i g n  o f  t h e  p l a n t  i n t e r f a c e ,  and w i l l  
s u p e r v i s e  i n s t a l l a t i o n ,  p l a n t  i n t e g r a t i o n  and check  o u t  t o  be 
accomplished a t  t h e  s i te p repa red  by C a p i t o l  C o n c r e t e  by a team 
of  Appl ied Concepts ,  PKI and C a p i t o l  Conc re t e  p e r s o n n e l .  

THE EXPERIMENT 

C a p i t o l  Conc re t e  w i l l  o p e r a t e  and m a i n t a i n  t h e  e x p e r i m e n t a l  system 
f o r  a p e r i o d  of  twe lve  months a f t e r  i n s t a l l a t i o n  and check  o u t ,  
under t h e  s u p e r v i s i o n  o f  M r .  J o e  P e r r y ,  P r o d u c t i o n  Manager. 
The U n i v e r s i t y  o f  Kansas Research  C e n t e r  w i l l  p r o v i d e  p l a n t  pe r sonne l  
wit.h e x p e r t  a s s i s t a n c e  for  r e p o r t i n g  e x p e r i m e n t a l  r e s u l t s  and 
w i t h  t r o u b l e  s h o o t i n g ,  i f  neces sa ry .  Appl ied Concepts  and PKI 
w i l l  be on c a l l  shou ld  major  problems deve lop .  

PKI is d e s i g n i n g  an  automated d a t a  g a t h e r i n g  sys tem which w i l l  
i n t e g r a t e  w i th  t h e  s t a n d a r d  c o n t r o l  sys tem o f  t h e  c o l l e c t o r  
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Figure I Conceptual Design, Capitol Concrete Plant 



to provide technical performance data. In addition to 23 system 
variables which are currently monitored through the control 
system, instrumentation will record direct and total horizontal 
insolation, feedwater flow and temperature, slstem pressure, 
output temperature, ambient tenperature, loa? steam status, 
condensed water run off, and parasitic power consumption. Data 
tapes will be collected and evaluated monthly. 

It is the intentic? of Applied Concepts that the system to be 
installed at the 2 P L  PDTS serve as an experiment control. 
It will be instrumented in the same way as the Capitol Concrete 
system. Applied Concepts will provide J P L  with an experiment 
operation plan for its implementation. Data provided by J P L  
will be analyzed and compared with the :-esults of operations in 
'l'opeka. 

In addition to evaluating technical performance data on the PKI 
hardware, Applied Concepts will work with Capitol Concrete and 
the University of Kansas Research Center to evaluate the 
operational impact of system use. Results should be meaningful 
for the larger industrial environment. The energy products of 
the experiment ( medium pressure steam and hot water! have 
broad industrial application. A fuel saving plant configuration 
is no doubt the most general one for realistic industrial application. 
Capitol Concrete was not chosen to be an "idealw user as might 
be appropriate to a demonstration project, but as a representative 
user as is more appropriate to an industrial application 
experiment. T i i s  experiment is designed to provide us with 
information therefore on both the technical performance of 
a parabolic dish type system in an industrial environment and 
also on the interaction between the system and the environment 
in which it is to be used. 

A final repart is anticipated in December 1982. 




