
- FREEZE-PROTECTION LOOP FOR DlRECT SOLAR-WATER-HEATING SPSTES 

&en a em-timb freeee cmndition can do destructive damage t o  a di rect  solar 
water ba t*  system. The project funded under grant ?%-FGLC~~OR&, 1-1-80 
t o  8-1-81, proposed t o  demenstrate a simple ins ta l la t ien  procedure 
wbbreby thermmsipiaoning w a r m  water from storage would pevent  smlsr collectmrs 
frem f r e e t h g e  

Install* the freeae prmtectien lamp i n  &nor nninhined smlar systems was 
inomnclusive. Owrrsrs were not attentive t o  freete warnings m r  did ru t  
understand tba e h p l o  instrwtions. 

A cmntrmlled situatimn was established using a refrigerator t m  produce belaw 
freesing temperaturese Ekperimnts oonducted with this equipment shrwbd 
t h r t  the thermmsiphoning principle could not be relied qn t m  prevent fmecing. 

Thermosiphmning cannot be belied en t m  prevent freesing in a direct-ssmlar 
water heating s y s t e m .  The d b w t  system is on effective mans mf heating 
water in north FleldP,  but the s y s h  must be drained, ei ther  mnually or 
autmnmtically, to prarl.de rel iable eystam protectimn. 

MOTICE 
POII:T#)W~ or ma rmnr Am rum~i@ * baa bssn ra~nduced horn t b  6 0 ~ 1  
avaiWe c q ~ y  to permit the h a d e r t  
possible awailabllfty. 
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FINAL m m R T  

- FREEZE P R O T ~ I O N  LOOP FOR DIRECT SOLAR WATER HEATING SYSTES 

- 
: 8he ab jec t iw  af the project funded under Grant No. DE-FW80R4 

was t a  investigate the  f e a s i b i l i t y  af preventing faeeze damage t o  d i r ec t  

se la r  water heating systems by allowing thermasiphening t e  sccur when there 

was a danger of freezing. The damge caused by freezing of solar col lectors  

containing water i s  the gravest deterrent t e  acceptance of t h i s  r e l a t ive ly  

simple system. 

A number ef s i tua t i ans  had becams known t a  grantee wherein co l lec ters  had 

not frazen d u r i n g  sub-freesing carditlens.  I n  a m  s i tua t ion ,  twe solar  s y s t e ~ s ,  

beth d i r e s t  solar water lwttirir system ( D A M E )  on the saw house, cxperiel~s2, 

Preeeiri tamperatu~.os. One f r o m ,  the ether did net. As reported, the sacend 

system had a mslfunctianlng check valve which permitted th starage tank water 

t a  thermasiphan t a  the ca l l ec t a r  on the roaf. Normally thermasiphening is 

t a  be araided in a pumped system because a l l  the heated water can be l a s t  in 

the caurse sf the night. 

Arlather rmthsd m f  preventing freezing t h i s  type s o h r  system is t o  d r i l l  

a s m l l  hole i n  the flapper i n  a =ring check valve. However, there i s  no 

control of t h i s  ploy. The uni t  w i l l  lose hot water even when there is no 

danger of freezing, 

Neither ef these msthds  apply t c b  se lar  c s l l ec to r s  maunted lewer tBan the - 
staGage tank. 

A methad of regulating the flew produced by the pump i n  a sa l a r  system 

has been t o  install a bypass around the  pump, I f  the bypass l eap  a l s a  bypasses 

ths check valve, purportedly t h i s  techniqus can be used t o  prevent fraeeing. 









Rasults could nat be predicted. A t  tims thermesiphaning wauld occur in  - 
a n d i r e c t i a n ,  tb mxt t i m  ciaeulatian wauld occur in the appmsita, d i r e c t l a .  

- 
i Any cICcu3atian weuld prevent freesing. 

In  earn instances circulatian wauld not occur even with all nrl rss  .pen. 

If there was a significant tempsratum differential ,  a s  when tb back up 

elemnbt was ensrgited, circulation weuld occur and pevent freesing. 

If the tank camled. t e  ambient, abeut 70- while the frseting campartmnt 

was atiZO@F or lower, circulatian weuld step and the p i p s  in the freezing 

conp.rtmsnt veuld freesea This mans that  leaving ill the valves e p n ,  as in 

a hruse unoccuppied i n  the winter, wauld rut  werent freeee damage--prebably. 

If the half inch valve was l e f t  fu l ly  open, freesing occurred less  

frequently than wbn enly the FPBL was .pen. 

Circuhtian was discernible by camparing temperatures i n  the feed and 

return l i m s .  When the temperatures equalized, freeting had eccurred. 

CONCLUSIONS 

Energizing - the back-up heating element w i l l  probably prevent freecing a 

selar callecter lecated abem the sterage tank i n  a direct sa lar  water 

heating system; hewever, t h i s  is deemed wasteful. A better procedure 

weuld be t a  agnua1l.y drain the cellecter. 

The FPBL may prevsnt a selan. celleator from freesing, but the r i s k  is 

e a t  and results  are net reliable. 

- Cellectars on direct  selar  water hsatinp systems must be drainbd when 

ambient temperatures reach 3 6 9 ,  preferably DO%, te prevent freece damge. 



61 - 
ADDITIONAL INFORMATION 

- Water may be drafra%d frem selar col lectors  even if the system i$ not 

equipped with' i s o h t i a n  valves or drairdown valves--if the ce l lec tors  a r e  
- 

above thb starage tank. 

Close the cold water supply t e  the tank. 

Turn off the e l e c t r i c a l  power t o  the elembnt. 

Open a het water tap. 

Open the lever-type pressure temperature r e l i e f  valve an the tank. 

If a mstariecP valve i s  instal led i n  the system, m a ~ z d l y  apen saw. 

Unplug cent ra l  sa that p u p  cannct operate &yo 

bhen clrainderwn is .?.be mans of frees& prstectie!:, se lar  cei'.r.rt,ore with 

water passages sml,ler than em.-half inch aheuld be instal led w i t h  water 

passages rurciing up and down the s l e w .  Snal l  diama.t.r tubing installed 

wit 'n  enly a s l igh t  dwn  grad. mag not drain cempletely due t o  capi l la ry  

action an3 suffer  freoce damage. 
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