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SUMMARY 

This project involved the hesign, installation # -?-.= and - 

m o n i t o r i u f  a . water-preheat -. system --,-. for -- - ~ ~ o J , n _ J ~ ~ Q i - e s .  
The system has two components; One component is solar, 
the other is waste heat reclamation from the clothes 

dryer exhaust. The energy savings achieved amount to 

roughly 50% of the total water heating load for a typical 

coin laundry. 



BODY 

The g e n e r a l  o b j e c t i v e  o f  t h e  p r o j e c t  w a s  t o  r e p l a c e  

a p o r t i o n  of  t h e  f o s s i l  f u e l s  r e q u i r e d  t o  h e a t  wa te r  

f o r  c o i n  l a u n d r i e s  wi th  renewable s o l a r  energy and wi th  

recla imed h e a t  which i.s normal ly  wasted from t h e  d r y e r  

exhaust  a i r .  More s p e c i f i c  o b j e c t i v e s  were ( 1 )  de s ign  

and t e s t  a p r e h e a t  system t o  ach ieve  t h e  above g e n e r a l  

o b j e c t i v e  t h a t  i s  d u r a b l e ,  dependable ,  and a f f o r d a b l e .  

I n  o t h e r  words, a sys tem t h a t  would be accep tab l e  t o  

l aund ry  ovmers t o  t h e  e x t e n t  t h a t  t h e y  would s e e  it 

a s  a d e s i r a b l e  inves tment  t h e r e b y  enhancing t h e  p rospec t  

t h a t  i t  would be widely  used and r e s u l t  i n  a  s i g n i f i c a n t  

energy s a v i n g s  f o r  t h e  Country?  ( 2 )  Monitor  and develop 

t h e  sys tem i n  o r d e r  t o  measure i t s  c o s t  e f f e c t i v e n e s s .  

Coin l a u n d r i e s  - consume l a r g e  amounts of  h o t  wa te r ,  

t y p i c a l l y  from 1000'  t o  4000 g a l l o n s  p e r  day.  Th i s  . 

magnitude of consumption coupled w i th  t h e  f a c t  t h a t  most 

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

r u l e s  o u t  s o l a r  a l o n e  as a c o s t  e f f e c t i v e  way t o  p rehea t  

t h e i r  wa te r .  For example t h e  c o s t  o f  a s o l a r  system t o  

r e p l a c e  70% of t h e ' w a t e r  h e a t i n g  l o a d  f o r  a l aundry  u s i n g  

2500 g a l l o n s  p e r  day would be on t h e  o r d e r  of  $40,000 . 
p l u s ,  and assuming a 10% annua l  i n c r e a s e  i n  t h e  c o s t  

of n a t u r a l  g a s ,  would n e v e r  pay f o r  i t s e l f .  The 

o p e r a t i v e  hypo thes i s  i n  t h i s  p r o j e c t  w a s  t h a t  because 



of t h e  t y p i c a l  p a t t e r n  of  u sage ,  a  r e l a t i v e l y  sma l l  

c o l l e c t o r  a r r a y  would compliment a d r y e r  h e a t  r ec l ama t ion  

system i n  such a way a s  t o  be c o s t  e f f e c t i v e .  

The amount o f  r ecove rab l e  h e a t  wasted from d r y e r  

exhaust  i n  c o i n  l a u n d r i e s  i s  massive.  The cha l l enge  

t o  r e c o v e r i n g  t h a t  h e a t  l i e s  i n  t h e  f a c t  t h a t  it is  
c a r r i e d  by v e r y  mo i s t  a i r  l a d e n  wi th  s m a l l  f i b e r s ( 1 i n t ) .  

The most e f f e c t i v e  way t o  t r a n s f e r  h e a t  from a i r  t o  wate r  

i s  wi th  a f i nned - tube  hea t  exchanger.  The s u c c e s s f u l  

p r even t ion  of  t h e  h e a t  exchanger becoming blocked by 

accumulat ion of l i n t  was c e n t r a l  t o  t h e  succes s  o f  t h i s  

p r o j e c t .  The r e s o l u t i o n  of t h i s  problem w a s  achieved 

by p l a c i n g  t h e  f inned- tube  c o i l s  a t  t h e  end of a c e n t r a l  

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

p e r m i t s  most of  t h e  l i n t  t o  be c a r r i e d  comple te ly  

through t h e  c o i l s  by t h e  combined f o r c e s  of  g r a v i t y . a n d  

t h e  v e l o c i t y  of  t h e  d r y e r  exhaus t  a i r  d i r e c t e d  downward. 

The above d e s c r i b e d  p o s i t i o n i n g  of t h e  c o i l s  a l s o  pe rmi t s  

t h e  u se  o f  a s p e c i a l l y  des igned  arm, t h a t  i s  mounted 

above t h e  c o i l s ,  and t h a t  a t  timed i n t e r v a l s  f l u s h e s  

t h e  c o i l s  w i th  wa te r .  

Inc luded  i n  t h i s  r e p o r t  a r e  pages  excerp ted  from 

t h e  Owner's and I n s t a l l a t i o n  Manual developed by Cloud 

E n t e r p r i s e s  f o r  t h e i r  market v e r s i o n  o f  t h i s  system. 

These pages  w i l l  e x p l a i n  t h e  mechanical  de s ign  and 

i n s t a l l a t i o n  requ i rements  o f  t h e  system. 

There a r e  t h r e e  d a t a  summary s h e e t s  i nc luded  i n  

t h i s  r e p o r t .  Two of  them (Green Acres Coin Laundry and 

B e l l ' s  Coin ,Laundry)  were compiled from i n o t a l l a t i o n s  



t h a t  i nc luded  a s i x  pane l  s o l a r  c o l l e c t o r  a r r a y .  The 

third(Bow1es Laundry) w a s  compiled from an i n s t a l l a t i o n  

t h a t  has  t h e  h e a t  r ec l ama t ion  sys tem (Therm-Katcher) on ly .  

I n  t h e  l a u n d r i e s  t h a t  i nc luded  s o l a r  t h e  c o n t r i b u t i o n  

made by t h e  p r e h e a t  system t o  t h e  t o t a l  wa te r  h e a t i n g  

l o a d  v a r i e d  from a low of 41% i n  Winter  t o ' a  h igh  of 

91% i n  Summer. I n  t h e s e  i n s t a l l a t i o n s  t h e  s o l a r  component 

accounted f o r  approximately  one h a l f  t h e  t o t a l  c o s t .  

I n  t h e  l aundry  where t h e r e  w a s  on ly  t h e  h e a t  r ec l ama t ion  

system t h e  c o n t r i b u t i o n  v a r i e d  from 29% t o  52% and 

appears  t o  be u n a f f e c t e d  by t h e  t ime of y e a r .  

From t h e  d a t a  on t h e  Bowles l aundry  it is p o s s i b l e  

t o  p r o j e c t  an  average  annua l  s av ings  of  $1644.32. 

2650 gal/dav X 365 days X 340 B ~ ~ / g a l  X 50#/therm = $1644e32 
100,000 B~u / the rm 

Cloud E n t e r p r i s e s  i n s t a l l e d  t h i s  system and was 

p a i d  $4500 f o r  t h e  complete i n s t a l l a t i o n .  The l aundry  

owner i s  taking a t a x  c r e d i t  of $112.5 which l e a v e s  

him wi th  a n  e f f e c t i v e  c o s t  of $3375. With gas a t  50# p e r  

t h e m  h i s  s a v i n g s  should  e q u a l  h i s  c o s t  i n  approximately  

2 . 1  y e a r s .  Any i n c r e a s e  i n  h i s  volume of  b u s i n e s s  o r  

t h e  p r i c e  of gas  w i l l  s h o r t e n  h i s  payback pe r iod .  



Since t h e  s o l a r  component of t h e  system represen t s  

about 50% of the  c o s t  and l e s s  than 20% of the  savings  

con t r ibu t ion ,  t h e  conclusion here i s  t h a t  most laundry 

owners would be b e t t e r  advised t o  i n s t a l l  t h e  hea t  ' 

reclamation system only.  While it  does n o t  show up 

i n  t h e  d a t a ,  i t  i s  evident  from the  experience gained 

i n  t h i s  p r o j e c t  t h a t  laundry owners w i t h  o lde r  l e s s  

e f f i c i e n t  equipment can r e a l i z e  a  l a r g e r  savings 

than owners with newer more e f f i c i e n t  equipment. 

There a r e  some models of laundry equipment t h a t  

a r e  n o t  compatible. .with t h i s  type of hea t  reclamation 

system. The Maytag Homestyle laundry equipment, f o r  

ins t ance ,  has such a  low exhaust  a i r  volume t h a t  t h e  

r e s i s t a n c e  t o  a i r  f low of fe red  by t h e  hea t  exchange 

c o i l s  prevents  the  d rye r s  from opera t ing  properly.  




