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0 p e n . c y c l e  OTEC tec$~o:ogy sc::ests nev ccnce:rs t h e  e n v i r c n . ~ e n t a l  i:;act o f  h o t  f l u e  zases  fro, . . 

, 1. 

far  the.  m 5 c l i - r ~ r . o f  c o ~ e r c i a l l y  fe~; ib!e boctoo- f o s s i l  fca: f i r e d  f i l m c c c  The approach xouid :/ : 
ing ;ro:esses t o  recover  energy f roo .  and si=-1- zzke t h e i r  ?ollu:ion a b a t e z e x t  -ore e c o a o ~ i c a l l y  
t a?eous ly  = i n i = i - e  the  e n v i r o r ~ e n t a l  i n p a c t  or', ho t  a t t r a c t i v e  y i e l d i n g  "c :ex ,  lox-ce:?eraccreM f l u e  . . 
i n d u s t r i a l  e f f l c e n : ~ .  i h e  a q r a a z h  ~ u u l d  c a i e  c o l -  gases v h i l e  rec0ve:ir.p a  s l a i f r c a n :  ~ o r t i c n  of 
l u t i o n  abate-oat  =a:e ec-na.-.icafly a t i r a c c i v e ,  :heir t h e n 3 1  e n e r ~ y  a s  e i e c t r i c i t y .  The ense  .. ' 

y i e l d i n g ,  cles-., !a re=?era tu re  f l u e  gases  i h i l e  b.ith whit: t i e  e=bodi=ent o f  the  i d e a  a p o a r s  :J 
recoverin! a l a r s c  o r c i c n  o f  t h e i r  chcr , a l  e:.eray be a p ? l i c i S i e  vsu ld  o?en f o r  use  i c v e r  q u a i i t y  
a s  electricity. The cecL?oio;y o ~ e n s  the  use  o f  f o s s i l  f u e l s .  f o r  exa..??e those o f  h igher  ash  a ~ d  
l o v e r  q u a l i t y  f u e l s  v i t l o u t  f e a r  a f  a i r  p o l i u t i c n  S i s h c r  s u l f u r  c o n t e n t ,  .:itt..our :he f e a r  o f  che 
caused by t h e i r  f i u e  SJses .  S c z > b i n g  vould c l e j ~  a i r  ;ollu:ion czujer! 5y  :tiei: f l u e  ;ases .  .< re!=- 
aqd coa l  t h e  Zases, y i e l l i n g  a  53: f l u i t  which r i v e l y  si=;le scrubbin; s t e p  i n  p r c p e r i y  c a c i f i e d  
a f c r r  proper  c r e a c e n t  voulG s e r v e  a s  :he  ork king c o = e r c i a i l y  a v a i l a k l e  jcruhhing .to::ors uau:d 
f l u i d . f o r  osez c y c l e  s y s r e s s  us i2g  u h i r n t  air ar, d e a ?  and cool  !he c a s e s ,  y i e l d i n p  a  hot  l i q u i d  
tha h : ~ r  s i l k .  which a f t e r  pro?er .  cle&?,li:g %auld s e r v e  a s  the  

. . . P r c ~ a r a t o r y  t o  dezanstrat in; ;  :he F c m  Energy sork ing  f l u i d  f o r  open c y c l e  syscess  us ing  a z b i e n c  
.Recover? 0;en Cycle S y s t e ~  (F',SS(IS) a t  a  1  .\:$ - a i r  a s  t h e  Sea t  s i n k .  
10 I.:< s c a l e .  a  s t r u c r . ~ - 3 1  design c a s  i n i z i a t e d  f a r  i-x F o a  O T E C ~  . s ) . s t ea  cakes  t e s t i n g  o f  c h i s  z. * -...  - 
a =.it 339 f t  h igh  v i s c a l i - e d  a s  a.. i n v e r t e d ,  v e r r -  concear p o s s i b l e .  n e  cancepr could be a ? c l i c a b l e  
ical ,  re in forced  c c n z r e t e  U 'cu3e of 36 fr. 1.3. k?d j u s t  a s  well  i.1 a  f c ~ r :  racer :o r z i i e  ch: :o:e:- = :  
w a l l s  11  i a .  t 4 i c h .  The s t r u c t x r e  is f e a s i b l e  c i a 1  e a e r ; ~  o f  t h e  SC:-~?.I:- i i a i ~  o r  I? a c;:-  

.I-'--- L 
d' ' .  

based on p r e s e x t  c c ~ . s r r u c t l o c  ? r a c : i c ~ s  with rei.7- - - k - . x ~ - d : - : c ~ : z ? t  ?.>::;* :o ~:=re:s? :k$ i : ? e = i c  r~ a". . 
. fo rced  concre te  i n  Pxerto Lico.  I t  would c p s t  eneryy o r  the i ~ z z  t o  =?ye a b d t e r   kce el thz: - approx i=a te ly  51 .-: :.:.i a d  consu;e 3,8P3 ydsJ o f  would c r l v e  a  gei.cr;:or. 

c o n c r e t e  azd 560 tons  of  r e i s f a r t i 2 2  s:eel. Cont ra ry  t o  t h e  O E C  s c h s r e  vhich v i s u a l i z e s  
. To a c c e l e r a t e  tke Ce-cns t ra t i ca  o f  FEKOCS, i r  us ing  rhe ocek? s u r f a c e  *-aters  a s  the  hea t  scl i rce -4 G a, 
i s  proposed t o  u t i l i z e  a r t i f i c i a l l y  CrenieG te.z?era- and :he ocean d e t p  ua:ers a s  t h e  hear  s i n k ,  t'e 

- w -- m 9 
t u r e  d i f f e r e n c e s  t h a t  can be r e a d i l y  ohrained ba- approach desc r ibed  here  v i s u a l i z e s  u t i i i z i n 3  t h e  
tween i n d u s t r i a l  tkc-1 e f f l u e n t s ,  f o r  exas?le  h o t  f l u e  gases  Crcn f o s s i l  Piel f i r e d  f i x x a i e s  
f l u e  gases  a,: > 2 5 0 " ~  . f r c a  f o s s i l  fue l  f i r e 2  s t e a  and ochcr  i n d ~ j t r i z l  :ha-21 eit?.l-?:j a s  the  heze 

. g e n e r a t i n g  p l h ~ t s ,  a s  the hea: source  and m b i e n t  scu-ce a d  atrcs?. ' ;rrlc ax; a s  rXe 5r.d: sFr,k by :he ' 

air .as  t h e  k e s t  s i n k .  u s e ' o f  j u d i c i o u s l y  s e l e c t e d  s c r c 2 i i n ~  f l u i d s  wiik 
R e s u l t s  a r e  p r e s e ~ t e d  o f  a  stuCy nade concep- p r e s e n t l y  I;-.oh3 d i r e t :  cc - tac t  s c r ~ b b i n g  and h e a t  

t u a l i z i n g  t h e  p rocess  us ing  d i f f e r e n ;  scruS5ing-  t r a n s f e r  tecnqolcgy.  
' working f l u i d s .  A p o t e n t i a l  sc rubb in3  f l u i d  cou ld  be p!aia ua:er. 

. But, h igher -bo i l ing  o r 2 b - 5 ~  l i y i i s  o r  o i l s  w i l l  
b t m d u c t i c n  .probably p e n i t  h igher  ezer;y resovcry s a t e s .  

. . Glycols  o r  o t h e r  h igh-bo i l i z ;  l i ~ a i d s  l i k z  s i : i -  
; The technology bei-2 deve!o;ed f o r  the  open cote o i l s  a-5 h igh  boi l in:  ?:2s:izice:s cigS: 

'Cycle mEC sys:c-5 o;en new f t e l d s  f o r  t h e  ezbodi-  s e w e  t h e  p u r ~ o s e  jus: a s  ,*ell i f  no: be::er ttsq nmf of  c c z . = e r c i a ? l y , f e ~ s i b l e  l r o c e j s e s  t? r e -  wz:er-in :he presence o f  s = l l  acotz,:s 9 i  v a t e r  
cover  e l c . - t r i c  enerzjr a d  sixl:ar.eous?y z i n i = i r e  

. . .  - - - . -  -_  ----__.. -. ._. ---- t o  he lp  t h e  foacin,-.  c m l i r .  taxer c c c r z c i o z s  
: - . . . . t h e  s e j a r a c i o z  o f  r t e  p3.rses. S=t>nse  o f  =he 

n a t u r e  o f  t h e  scrut3ing-o?nz c:rcle *.~rXi:g f l u i d s  i 
P r o f e s s a r  o f  Ch-zicsl  En;i?ee:ing, m.ir.ersi:y c f  b e i n s  cc;lsidc:ed, ~ 7 d  :hz tez-,era:rt:a i e v c i s  o f  rhe 

~ ~ ~ . - - h c r c ~  Ricc  :.>yzpe: Cc-.?us, 123 visi:ina Fr>f.5sor piGCess i z  a d d i i i o n  r o  t h e  E o r e i ~ .  i'.at:rr :h: .. ' 
, o f  C-.e=ical E n g k e e r i z ;  a: C a x e g i e - > : e ~ l = n  hive,:- t h e  f l u i l s  w i l l  tend :a acc~:~!zte, i t  i s  G c ~ ! ~ t ~ : l  
-y* *r-*--&---. - t s a t  it w i l l  be necessa ry  :o use a  no:-c3nCf?~iSle 
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d e n q l t y  of vapor s o  t h e  s i z e  of t h e  equip-  
n e n t  w i l l  be g r e ~ t h y  r e 2 u c s d  f-oa t h e  l 3 r c c  
d i a i i e t e r s  be ing  c e n s l . ' e r o d  a t  p r e s e n t  f c r  
t h e  Claude-~ . . ' c s t i c~hccse  OTSC. Systea.ZS3 
T h i s  t e c h n o l o u  Is a v a i l a b l e .  

Unit 4 , - 
A d i r e c t  c o n t a c t  spray  c o n l e n s e r  operEt-  

i n g  a t  95OF - l o o 0 ?  b a r c z e t r f c  l e g .  
. . -  

U n i t  j - 
A coolic.; to:fer t o  ser-.-c ns he=+- s:~;;. 

?50.2':ll i e a v e  2: 35'7 - 1C)0°7 S a t l ; r - ~ i a i  
' d ~ ~ n  xa:e: t n r :  -tir.ute z:ss~r,cs o f  :h+ .".i.-3- 
b o i l i n g  x o r k l n ~  flc:d c s e i . .  F3- i7i11 52 
a i r .  7 . -  w i l l  be coo led  by  tn2  e..-aaor?iion 
of t h e  Gate:. - 

I - 

Enercy %ecovsry ? ~ : e c t i = l  
r-here the  s a s t c  energy is t r a n s f e r r e d .  p r e i e r a b l y  
by d i r e c t  c i n t a s t ,  t o  the  open cyc le  scrubbing-  - Case 1 
b ~ r k i n t  f l u i d .  

Unit  I - 
A scrubbing/cool ing . touer  s h e r e  t h e  ho t  f l u e  

g a s e s  F01 v i l l  t e  scr-bbed of  s o l i d  p a r t i c l e s ,  
s u l f u r  k>G SOX COZ?JC;ICS and cooled t o  ap?roxi- 
matel:r 9S'F - 100°F. Tne r e - q e r a t u r e  o f  F o ~  x i i l  
range upcard fro-  a??roxi=:ely 250°F depending 
upon t h e  a a o m t  c f  s u l f u r  in  the  f u e l .  H i ~ n e r  
s u l f u r  c a n t e n t s  sill c a l l  for. h igher  F01 t e a j c r a -  
t u r e s  t o  preven: cor ras ion  of  tt ,e ? reheare r s  and 
econoai:ers o f  t h e  f o s s i l  f u e l  f i r e d  furnaces be- 
cause  o f  condezsai icn o f  H-SOj and H:SOJ. F10 
v i l l  learve the  rc i . e t  a t  ~15.'~ - 100°F "cler-.sed o f  

. s u l f u r ,  SO, co-ponds ar.d s o l i d  p a r t i c l e s " . c o n -  
t a i n i n g + s o z e  Kate: a i d  a  - s = a l l  a:oSmc o f  o r z r n i c  
scrubbing l i q u i d .  Tr.e s c r d b i ~ j  a;ent F51. p l a i n  
wa te r  o r  h igher -bo i l i ag  l i q u i d s  o f  t h e  c o s t  :her- 
ma1ly s t a b l e  kin-'s, w i l l  e n t e r  the  top o f  Lhir  1 
in a fash ion  c o r n t e z - c u r r e n t  to  t h e  f l u e  gases  
and c o l l e c t  .a: t 5 e  taxer b a s i n  a s  a  l i c . ~ i d  a t  
212.F i f  water ,  , c r  h i s t e r  t e r ? c r a t u r e s  i f  h igher  
b o i l i n g  f l u i d s  a r e  used. The flwd F12 v i l l  con- 
tain t h e  s o l i d  p a r t i c l e s ,  H2SOj. H?-C5: and soze 
of the XO, coap0m.d~.  F061 and Fos j  sill be aake 
up s t r e a c s .  

Uni t  2 - 
A s y s t e o  i s e d  t a  t r e a t  Fl-, t o  re rove  t h e  s c l f u r  

cozpccmds. so!id p z r t i c l e s  ;?.d ? s s s i b l y  XO, co=- 
p o m d s  by s.edi=er.tat joa, f i l t z a t i o n  c r  a  cc rb ina-  

' t i o n  u i r h . o t h e r  p roce tu res .  FZO could be treat:< 
t o  recover  t h e  h ign  t e z p e r a t u r e  s c r ~ b b i z g  f l u i d s .  

Unit 3 - 
T h i i ' m i t  could be a  f o a  toxer  t o  u t i l i z e  t h e  

e n t h a l p y  r e l e a s e s  fr?= F23 t o  r a i s e  t h e  l i q u i d ,  
the reby  i n c r e a s i z g  i r s  ?o:en:ial e x r 3 p .  l?.e 
r a i s e d  l i a c i d  i s  use' t o  d r i v e  :he Kart: c:Seel - 
bit 6 t o  ewe an e l e c r r i c  geEerat9r .  L%ic  3 
cou ld  a l s o  be a  c?rr:.erje;..t-Civcrse:~~ n0111e t o  
"f lash" t h e  x o r i i c g  i1uiC i n t o  a  f l l=  a?d u t i l i = e  
t h e  en tha lpy  r e l e a s e d  fro2 F z j  t o  a c c e l e r a t e  the  
foao  m d  inc rease  i t s  L i n e t i c  c-ercy,  u G c S  c ~ u l d  
be used t o  d r i v e  t h e  water  vLeel.-senerator, Unit 
6. The f o m  d e n s i t y  is r ~ c h  h igher  t h  t h e  .. - .  -.. - - .  . . . . . .  .. - .  .... 

B a s i s .  Lox sulTur c c n z z n t  l i q u i d  foss i :  - 
f u e l  f i r e d  s t e z ~  $s-".?r2:iz~ ~ l p t  . ~ f  s:c.:"~. - Steam c y c l e  and tur5i-P e f f i z i e n c y  of  37;. 

Boile-  e f f i c i e n c y  o f  26:. 
?Ice  g a s e s  a t  2S0°F. 
T h e r n a l  e z e r z y  c o n t e n t  o f .?o l .  

, . 
Z 1 2 .  220 (280  - .?sl . . 

2ao 
( a s s m f n z  t h e  C3 o r  " 145.4- EFrl Heat t h e  ~ ' s e s  r e l a l n  

Energy a v i i l a b l e  i.?, ?23 - . .  -----_ -#- .. -.>j 
E a 141 :?.$ S e a t  . 
23 
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which 15 e q u i v a l e n t  to a  recovery  o: b $  o f  
t h e  f l u e  g a s  was te  e n e r g  o r  a l . aS  l n -  
c r e a s e  i n  t h e  ov?:-a;l g.cneratln5 capa-  
c i t y  o t  t h e  ?o.-.er plan:. 

The r e s u l t s  te:or.e zo-z a t t r ? c t i V r e  i n  
t h e  c a s e  o f  power. p l a n t s  Surr.lnS c o a i - a s  
Case 2  shows. 

- - - . . .  
' g s r n t i n g  . capac i ty  i f  t h e  power. p l q t .  ' t h i s  
would cos t '  probably :ale t k e  p o l l u t i o n  aba tezen t  
o f  the  f l u e  gases =crc  e c o a o ~ i c a l l y  a t t r a c t i v e .  
Also, i t  would open f o r  u s e  the  l o ~ e r  q u a l i t y  
f o s s i l  f u e l s .  those with h igher  s u l f u r  and ash  
c a n t e n t s ,  wi th  l e s s  f e a r  o f  cke ia ; lc t  o f  :heir 
ho t  f l u e  gases  upon the  ca\ . i rcr .zent .  

Tab le  1 i i v e s  an idea  o f  t h e  e c ~ n o z i c s  in -  
' . volved, e s p e c i a l l y  i n  Fuerto Rico. 

, .. .; Case 2 I . . I 
Tab le  1 

B a s i s .  .Coa l  f i r e l  s t e r n  s e n e r a t i n g  ! 
po:re= p l m :  o f  ~ O C J  r.2;. . . la i 
. S t e m  cy:le 2r.C : s ~ b i n z ' r f f i = l e n c g  o f  375 , ' ~ 0 k o E ~  OF & L V ~ ~ I T L ~ E  OF V I h T U ~  ECoS0:lICS 

a o i l % r  e:fi:i*z:y cf 33;. 
P l u e  g s s + s  -2: . 5 3 O 0 i .  . ~~FLES APPLIED TO'FL"E .CASES OF A 

T o t 3 1  e n x ~ y  c 3 n t e n t  0 P  Fgl . . . 500 10i MER'DELECTRIC FC;~TX ?U\T 

Eea: t r r n s l c r r e d  t o  ?j: a t  Unit  '1; 

E~~ - 675.  -- j ~ 6 . 7 5  :P.! Year 

e v e s u e q t / h  i n r e s u c n t  cOsLIF S.LLZ- 
f.N hr.  

s s s s 
250 '. 2.49 49.8 696 

% t r m s f e r r e d  = 51: 
500 4.97 99 -4 696 . . 

Energy a v z i l = b l e  i n  PZ3. 950 7.46 149.0 
. - 696 

$2 3 = 521 :<.:'; Heat 
I -  

1000 9.91 249.0 '696 . . 

TF23 2 a J ° F  1500 14,90 298.0 . 696 

'%Fa a, 9j0H . . 2000 19.90 398;0 696 , 

.- Assrxing a recovery  o f  52: c y c l e ,  . . . . .  . . . . . .  -- 
~ , , o v e r e ~  a. (531)  ( -125  ) ( - S O )  

. 7. 23.2 kW 
Por a recoGery e ? u i v a l e n t  ts ,&.gp,, o f  Zke 
f l u e  325 saste  znergg a r  3 3 - 2 2  icC?e2i3 , 

i n  t b ~  over-aL1 g?ne?=: j5~  :z?zcL:y 0,: -3% 
po>;e- C - - - . - .  - l a - -  ='--5z - e s . ~ - = j  ..'g..l .. -\-L ' '2 c.2- 

e I n t e r e s t  a d  f i n m c e - r e l a t e d  f a c t o r s  "- $2 lo-'/ 
h r  - $ inves ted .  

**In Puer to  Rico a t  $.07/kvh. 

f h e  r e s u l t s  made i t . h i g h l y  d e s i r a b l e  t o  o b t a i n  
a c o s t  e s t i a a c e  o f  t h e  s t r u c t u r e  requ i red  t o  a?- 
p l y  t h e  tec.hology o f  t h e  Fdan OEC s y s t c ~ l  as a 
b o t t o m i n g . c ~ c l e  f o r  a  f o s s i l  f u e l  f i r e d  s t e m  - ~ 

genera t ing  poser  p1ar.t. S ince  a l l  ct?e ex?eri:en- 
t a l  w r k  =ti1 now has  'deal:.-iith c o n i e r t i n g  
t h e  en tha lpy  re leased  d2rir .z  :he c o n t r o l l e d  
f l a s h i n g  o 2 e r a t i s n   in:^ p o i e n t i a l  e-erzy i t  uas 
dee=ed z o s t  ? roper  t o  o b t a i n  the  c o s t  esti:ste 

, f o r  a  f0,z.n t c u e r .  
' A second s tudy  w i l l  be Gone soon .co  o b t a i n  a 
' c o s r  e s t i n a r e  o f  t h e  s t r u c t u r e  requ i red  t o  r p -  
: p l y  r h c  teckn01og)- o f  t h e  Foaa OTEC s y s t c a  is 

t h e  recovery o f  erterzy f r o 3  l o x  grade s o c r c e s  
. v i a  convergent-divergent  no;=les. 
. . .  - -'. - 

--..a-.. s a c 3  q c1se :  
Dcsiqn o f  t h e  Foal  Toxer 

.5*?-3- 35 - z l l  - . -.---. a zCf-c;7ie -- m : ?he des ign  o f  the fcc2 torier uas in i t i s : ed  2s 
j a  s t e p  pre;ara:ory t o  d e = j n s t r a t i n j  :ne Foaz OTEC 

a ssir. tn r  a c~ 5c.7 E ' ~  c;.c~e: : s y s t e a  in Pcer ro  Sico 3c a sc:le 0 5  1 ?%. Tke 

--.-.- .-, . s i r e - u p  o f  t h e  s t c = f u r c  ~ s s  based on irtiiill 
. . . . . .  ,.$ . . m! 531 :. ( . za i !  ! .50:  . :experiztenral r e s u l t s - '  xk ich  ind icszed  a  ; x c r  

r*C:q::.yz.~ . genera t ing  d e n s i t y  o r  c~?rcl : ) .  o f  1  F;; ? c r  S C L S ~ C  
d&- = 56 :.?: f o o t  o f  f o u  3::eratizg czss - sec :~cn : l  are: ~ h r n  - - - . . . 3  ' o p e r a t e d  a t  te=pera:l;re d i f f e r e n c e s  o f  -. 12'C be- 

lor = r+:?;-a.-y e<i i ivz lzn t  t o .  9 . 3  f 2:' t>= . W e e n  t h e  f a a a  gertcrator  r ~ d  t h e  con iezse r .  A: 
: t h e s e  cond i t i c - s  t h e  fa:= b c u l c  r i s e  -. 320 f: 11.15 ;as :i:ise e?z:;y 0,- z.. :Z lnz.-all ic :r: 

tSe o..-tr-31: . u h e r e  i t  vould bc brokcn and s c ? l r a r e d  i n t o  i t s  
!vapor  and l i q u i d  p h ~ s c s .  The va;qr ~ o u l a  tin- 
' t i n u e  doza t o  t k e  condecser  =C t 5 c  l i q u i d  t o  3 . . .  a .- a . ; surge  ta?L f r o a  which i r  uould go zo a  u=:cr t u r -  

. . . . . .  .- ... P.. i b i n e  t o  d r i v e  an e l e c r r i c  5enera:or. In A u ~ i s t  . . 
: 1976 i t  u3s r e z l i r e d  t h a t  t h e  sc??1:, ot' t ?e  co ld  

- .  - . . . .  .i .-- . . - . . .  - - - . . - . - - . . - .  - - - - . . - - .  - 
- '  . . . . . -- -;?,,' ?;a. . L.'.' I :  .. \ . . -- .-. .-./i77. f f  - . * - 3 - *  .. -1 : 

7 4 -, * )I- '-6 * . . : .  
.d . . : . .  @ .  . .  . I  . . . . .  



...... 
?$e~pioeu.. water u r s  years in  the  future. This 

r r a l i t a t i o n  dicta:ed L!e need f o r  a r t i f i c i a l l y  
created tenpcrature differences readi ly  Obtaln- 

. able in  the  i s l z sd ,  i t  t4e requrred u t t e r  f lov  
r a t e s .  These rcquirca tn ts  fixed the s i t e  ncar 
one of the  l iquid  fo s s i l - fue l  fired s tez3 gener- 
ating plants  by the  a c e ~ r ~ .  Such a s i t e  would 
provide process s t e m  a d  a..bient ocem water  t o  
c r ea t e  t\e ta:;en:ure differeac-s needed. 

S ince  t h e  un i t  was t o  be the t a l l e s t  rein- 
forced concrete s tmczure  i n  the  i s l ~ q d ,  the  
design was t o  incor;rorate a l l  safe ty  fac tors ,  
e ~ 3 e c i r l l y  r e i s s i c  s t resses .  Fig. 2, Fig. 3 and 
l i p .  4 W l y  j u s r i f y  t h i s  d e s i s  :xireria. 

FZg. 2 s h w ~ s  the topography of the ocean f loor  
ammd Puerto kico4 shoving the island to  be thc 
crest of a very s teep  sourtrain nore than 5000 
metets high. 

Fig, 3 shows the  Location o f  cartahquakes re la-  
b v e  to  Puerzo Rico. 

Pip. 4 shows the  frequncy of earthquakes tlut 
haw8 affected Puerto R i a  since 1913. 

Plg.2 ?kssio~ra:.'.ic ?:r~ra= 
Ilrcuna Puerto 5 l c o  . . .  

4 - 

_. - rig. 3 #ap of Epicenters f o r  Sur J- . - ......... ..- . - - - - -  --.-- -.- -- - ---I 
. . .  - - . . . . U r  or h ~ ~ r + d  f i r s k k ~  

8 I 1 1 . ' L '  
. . 



- .  .:. , ., . :- . . 
. . . . - .  . . . . . . . .  
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1 In essence,  t h e . m i t  cons is ted  o f  a s t ruecure  

1 .  
SSO f t  high visuali:ed a s  2 1 , i n v r r t e d .  v e r i i c a l ,  

I - .  r e in forced  concrece U tube o f  56 f: I .  0. &?d 

I 
. ' u a l l s  11 i n  thick.  A water s torJSe  cwk (sur;e 

I t a n k )  with a c a ~ a c i t y  of  -. 60.050 ga ls .  *.a, lo -  
,,r:, , <-.,.- ca ted  a t  the  top betreen the  t r o  v e r t i c a l  c y l i n -  
. _ .  _... .;' d r i c a l  a t  a  h e i g h t  o f  j 3 j . f t  f r o s  gromd leve l .  

I . Fig. 5 s h o ~ s  the e l e v a t i c n  of  t h e  Foaa Touer. 
1 .. 

pig .  5 Foaa T o v e ~  

- . .  - 0 .  . . 
- .. , .  . - .  . -  . - .  . . . .  

The s t r d c t u r e  i s  f e a s i b l e  based on presen t  ccn- 
s t r u c t i o n  p r a c t i c e s  with reinforced concre'ce in  
Puerto Rico a!!d vculd c o s t  ~;rproxiratel!-  $ 1 . 4 4  LN. 
consuce 5,800 ~ 2 s . ~  of  ccncrc te  and S60 ions of  
r e i n i o r c i n g  s t e e l  f o r  a cons t ruc t ion  cos t  of . 
t ~ j i 2 / y d j  of  concrete a id  J c ~ ? i t a l  .invcst;ent 
o f  % flJ-lO/Kh'. The high i n v e s t r e n t  per n i t  of 
paver i s  a r e f l e c t i o n  o f  t .~ .6 .hca : .~  re in iorcencnt  
requi red  t o  withstaid thc s ~ i s z i c  s i r e s s = s  a ~ ? d  
the lou  pover dens i ty  achieved f r o s  the I sv  LT 
o f  UTEC which ve were initia:.Iy t r y i n s  ta  s i x -  
l a t e .  But; the  a ~ ? l i c a z i c n  o f  the cont ro l led  
foam f lash in2  Co>ic'pt i a  the recover?. of *.aste 
energy, o r  in3 f l u e  sasos .  would be done a t  
ouch l a r g e r  AT ~ h i c t r  s i l i  iesu:c in  a a r l e d  i n -  
c r e a s e  o f  the Foi.er &,e?$ratea ? e r  m i t  c ross  
s e c t i o n a l  area f o r - f o a z t ~ ~ e n e r a t i o n .  This  ill 
nos t  probably place :he.invest;cnt;Y'i a t  a very 
a t t r a c t i v e  l e v e l  i n  Table 1. 

Ap2licat ion of the open cycle OTEC rechnoiogy 
to the recovery o f  er.tr;y f roa  poor t k e ~ a :  
sources ap?ears t o  t e  feas ib le .  ;he cosce?: pro- 
posed i n  t h i s  r e p o r t  vould: 

e P e m i t  the use oE the c l i e q e r  fue ls  v i i h -  
o u t  the f e a r  of  t h e  enviroa.-.encal i=pa:t 
o f  t h e i r  f l u e  gases. 

c ~ a c i l i t a t e  pol.lution abatezent  o f . t h e  f l u e  
gases  fmia f c s s i l .  fue l  fi'red furnaces. 

8 E l i n i n a t e  the  need f o r  expcnsive, lined., . tall swke stat-ks. 
Q Result i n  t h e  recovery o f  a t  l e a s t  5% o f  

t h e  energy presen t ly  Lost i n  f l u e  ~ a s e s  
and/or a u m e n t  the  poxer output  of  stea%- 
e l e c t r i c  generat ing s t a t i o n s  by a c  l e a s t  
2%. 

e Recover a l a r g e  a c ~ u n t  o f  energy f r o s  poor 
thereal sources. 

Convergcnt-diver3ent no=:les af?ear  t o  be 
more d e s i r a b l e  t h m  for? t v i e r  f o r  the co;lrrolled 
foan f l a s h i n g  oE the scrubbina-o?sn cyc:? :iarkir.; 
f l u i d s  b c u u s e  o f  the  cucn hipher i n i t i a l  zez le ra -  
t u r e s  than o r i g i n a l l y  envisioned f o r  h e  Foan 
OTEC system denonstraeion. . .  

This  work was su?p?rted in  ? a r t  by DCE Cat- 
t a c t  So. E C - ? ~ - ~ ~ - S - O ~ - ~ J ~ ~ . . I C C O .  I ~ q c i r i e s  
about the  s t r u c t u r a l  C e s i ~ .  of :he fczz  :ci.er ' 

should bc ad t ressed  t o  O r .  ?I. Sz-:iago-.:ol~nC~:. 
Professor and Kead, D = ? ~ r t a e ~ t  of C i v i l  i.'g;r.zcr- 
iqg,  h i v e r s i r y  o f  Puerco Rico, >'ayaguer. Pusr io  
Rico 00708. 
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