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INSTALLATION, OPERATION & MAINTENANCE MANUAL 

This manual i s  provided as a guide t o  the proper i n s t a l  l a t i o n  and 

use o f  SUNSPOT CASCADE Solar Water Heating Systems. The i n s t a l l e r  should 

thoroughly fami l ia r ize h i m e l  f w i t h  t h i s  manual before beginning any i n -  

s t a l  l a t i o n  operations. 

The manual i s  d iv ided i n t o  f ive  sections as fol lows: 

1.0 INTRODUCTION 

2.0 SYSTEM DESCRIPTIONS 

3.0 INSTALLATION DETAILS 

4.0 OPERATING INSTRUCTIONS 

5.0 MAINTENANCE 

2.0 SYSTEM DESCRIPTIONS 

Figure 2.1' i 1 lust ra tes the standard dual tank SUNSPOT DUAL configur- 

at ion. Potable water i s  c i rcu la ted  through the co l lec to r (s )  and returned 

t o  e i t h e r  the so la r  tank o r  t o  the  conventional tank. Col lec tor  loop water 

i s  drawn only from the  tank t o  which so la r  heated water i s  being returned. 

The CASCADE Autocontrol senses the  temperatures o f  the col  l e c t o r  

(TC), the so la r  tank (TS) and the conventional tank (TE) These temper- 

atures are compared w i t h  each other, and w i t h  three i n t e r n a l l y  generated 

I O M  MANUAL 



THREF PObT 

%Rv ICE 

FIGURE 2,1 W A L  T A M K  C O ~ J F I G O R ~ ~ ~ O N  

COLD 
WATER 

I 
.UU. I ......... -- 

u u  .-.u I.. . r.. .. . .  



C 

t I- 

+ reference temperatures: TWX and TMIN, the highest* and lowest allow- 

able conventional tank temperatures, and TF, which i s  set  j u s t  above 

freezing temperature (usual l y  34.5$~.'), 

The resul ts  o f  these comparisons are as follows: 

a. The c i r cu la to r  pump i s  switched ON o r  OFF. 

b. The CASCADE valve returns so lar  heated water t o  one tank 

o r  the other. 

c. The conventior~al 'energy flow i s  in terrupted o r  governed ,, 

by i t s  own thermostat. 

I n  i t s  standard form, the CASCADE butocontrql incorparates a 

FROST CYCLE. This i s  appropriate t o  prevent freeze damage t o  the col laetor(s) 

i n  temperate c l  imates by c i  rcut a t ing hot water through the col  lec to rs  t o  

keep TC > TF. I n  climates where freezing occurs more than 30 days par 

year, o r  where the l a c  te~iiperature i g  rout ine ly  under 25'~. , th,e FREEZE 

CONTROL opt ion i s  specif ied. This configuration i s  i l l u s t r a t e d  . in  Figure 

2.2. 

When Tcg TF, the FREEZE CONTROL .isolates the col  l e c t o r  loop" (from . 
mains water pressure), and drains it. - When TC returns t o  i t s  qormal 

operating range, the c ~ l l e c t o r  loop i s  a.utomatfca1 l y  r e f i l l e d .  I n  the 

event o f  a power'fai lure, the FREEZE CONTROL performs as i f  TC TF. 

I n  some cases the so la r  tank top may be higher o r  lower than the 

conventional energy tank top. This could resu l t  from e i t h e r  d i f f e r e n t  

tank sizes o r  d i  f f e ren t  tank bottom heigh6.  I n  these cases the + 
difference i n  head between the tanks may e s u l t  i n  improper water flow. 

For t h i s  reason a second CASCADE valve i s  insta l led,  as shown i n  Figure 

* Note: ' I n  'some c i  rcumtances , the conventional tank temperature may 
exceed TWX. While t h i s  w i  11 be normal, i t  w i l l  be rare. 
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I f  f o r  som reason, the solar  tank i s  excluded from the ins ta l la -  

time 8 SUNSPOT SINGLE System results. The only other difference between 

SINGLE and DUAL configurations i s  the absense o f  the CASCADE .% valve and 

the so lar  tank sensor. Figuw 2.4 i l l u s t r a tes  a typical  SLrmSPOT SINGLE 
t 

confl  guration. 

3.0 INSTALLATION DETAI LS 

This sec t lm  provides the deta i ls  .. required. - f o r  proper ' i ns ta l l a t i on  

o f  SUNSPOT DUAL System. _ I t  i s  divided, i n t o  subsections covering safety, 

7 i*. j 

the callsctor(s), the tank(s), the plumbing, and the CASCADE Aptocontrol. 

Add1 tionrl subsections cover the ins ta l  1 at ion .of FREEZE CONTROL, SUNSPOT 

SINGLE System and dual CASCADE valves. 

3.1 Safety 

Elcarn pmvlcks Insta l la t ion,  operation and maintenance 

i n f o r m t i o n  i n  t h i s  manual. i n  good fa i th.  Since Elcam cannot ant ic ipate 

@very cmtingcncy o r  procbdure, I t  i s  important tha t  the i n s t a l l e r  and 

operator make certaln that  any pmcedurei or  steps under-taken conform t o  

811 loca l  bui ld ing and safety codes and t o  common sense safety practices. 

Par t icu lar  attent ion should be paid t o  the f ~ l l ~ i n ' ~ :  

a. Whem using an open flame such as i n  sweating copper, 

always have a properly charged fdre extinguisher 
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avr i  lable f o r  linmediate use. 

b. I n s t a l l  pumps and any other exposed equipment that  may 

be hot  I n  such a manner as t o  minimize any burn hazard. 





c. Make sum that a l l  plumbing l ines are instal led so 

that .they. my be fu l ly  drained. 

d.' Collector temperatures uy exceed 300'~. when water i s  

not flowing. Be careful when handling exposed collec- 

t o n  o r  when cutt ing i n t o  or  disconnectlng piping that 

I 
' may not 'be fu l ly  dral n d .  Keep collectors covered 

@ 

during instal lat ion t o  m i  nirni ze terrperatures and 

thermal shock when f i e  f i l l ing ,  

a. Always turn o f f  e l e c t r i u l '  parer a t  the breakcr/fusr 

box before working On o r  near any exposed electr ical  

quipment. Do not rely on HEATER OFF switches t o  

disconnect power to  e lect r ic  elements or  punp. 

f 0 not rur any pup. o r  have ~ l e c t r i c a l  power available . 

t o e l e c t r i c  heatingelements when there i s  no water - ' 

i n  the system. , 

g. Yhcn using paver tools and extension cords on rbofs. 

makr s u q  that the cord is sec~md to the wf SO 

that i t s  wei@t w i l l  not cruse an unattended tool t o  

be dragged o f f  the roof. Ensure that a11 unattended 

tools am placed in,  such a way i s  t o  avoid the i r  

accidentally dropping f r o m  the roof. 



The fol lowing precautions should be observed when i ns ta l  1 i ng 

the cql lecttrn: 

8 Cauf ion  should be exercised when hand1 i ng collectors, 

pae i cu la r l y  i n  handling them on a roof. I n  most 

instances two pehons can handle a col lector  .satis- 

factor i ly ,  but for high o r  steep roofs a t h i r d  person 

and/or a l i ft may be qecessqry. 

b. When exposed to ' the  sun without wqter flow; the 

cover, absorber, and pipes can become very-hot. 
, 

G. The col lector  covsr i s  durable and can withstand a 

d e ~ m  o f  rough handl ing, but, th i s  should be held t o  

a minimum. Whenever possible, transport and store 

the c o l l s ~ f o r  wi th I t s  face up, Q r  on i ts  .edge. 

d. When i t  i s  necessary t o  stack collectors, place 

them one @bow the other, w i a  a l l  covers facing' up. W 

Protact the covers f r o m  damage by using a wooden 
- 3 8 "' 

+ *  : ,- A - - 
spacev between ~ a ~ h  c0l lector. Ly_.L - s s , :  , 

3.i. 1 C ~ l J e c f ~ r  p~i@nta!ion: : Because suff icient roof  ares 

may not alwqys be available: to orient the col lcctor(s) i n  a standard manner, 

a variety o f  co l lec tor  gwupings has been analysed. Figure 3.2.1.1 
, . 

b', ". 

i 11 ustrates these oriontati ims and t he i r  correct p l  u h i n g  interconnections. = qg:T: :lxo* 2, ---" ,; 
. : c<!**zf 

Any of the groupings i s  satisfactoyy , and may be chosen for space, esthetics ,r-  -=  -- - 4 

or  any ~ t h t r  reasm. 
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While i t  i s  advisable t o  qlwayr i m t a l l  colj~ctorr 
+ - . I 

' . .. 9 -. '. ' . . 
so that  they may d n i n , ' t h i s  i s c s a e n ~ i a l  ior the';brrect w i a t i o n  of E '. 

_ I . .  

FREEZE CONTROL option. TO i i ls l r rn  prepcr :(lrai n a p ,  i i l ~ & ~  i n s t a l  1 . the 
* ** . -  ::: 

3. r ':; c o l l e c t o n  $0 t h a t  a i ther  thc lwadCm ~r the wateway tubes bic  h p ~ & q g & k h  - 

1, -l$>T,rf, 
b t o l e r W x  of Up to 1/16 i n .  per f ~ o t  tin' be a~c,annadated. . , ' J  -- . 

\ 1 .  

* ' 

NOTE; The headers and waterways are parii1j.1 tb the short and , long @ages 
0 * * .. 

o f  the col lector  bgx." 
3. ." .* 

3.7.2 s o j l g $ i ~  Tj@jtonn@_cti --T.rr -.- ons : - SUNSPOT t o 1  lec tors  

are dsrigod to be fed frm the l r e r  csnncctor a i d  t o  exhaust from the 
. %;I ,?< - . 

hfghar Connector, H u l t i p l g  co)lectan should be plumbed i n  PARA411 t o  a$;. , . . .L 7 '  Z 

achieve highest ~yrtem efficipncy. Figure 9.2.1.1 i l . lus t *a to~ 'sxvera l  
f d '  

. b 

typical co l lec tor  interconnacti  ons, Always ensure t k a t ~ i n t e r c ~ n n e c t i  on 

plumbing runs are s e l f  draining. Also ensure t h a t  the sqme TOTAL HEAD 

($TAT!C plus OYP(AHIC) 16 ~ppqri@nc@d bq sqch col lector .  This -i2s e s r e n t l p l  

i n  wder  to  achieve cqclal flow riltf~~ thrwgh each collector Sn a g ive6 
?:' 

sys tern. The equal .TOTAL HEAD rcquhwmnt  bay be achlevad by ~ i r r e c t  i*nter- 

connection ~ r a c t i  ces 
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1 : .  applies here i s :  

, 
FEED ALL COLLECTORS FROM A COMMON LOW POINT AND EXHAUST ALL COLLECTORS 

TO A COMMON HIGH POINT. 

NOTE: If more than four col lectors are required, the c i r cu la to r  speci f i -  

cat ion must be changed. 

3.2.3 Mounting Collectors : S Y S P O T  Col lectors have been 
'? 

designed for mounting on a1 7 types of roof construction, o r  on racks. 

Rack mounting i s  the simplest, since the co l l ec to r  i q  mounted direczly 

on the  rack structure, as shown i n  Figure 3.2.3.1. 

The co l lec to r  back should be raised from one t o  

two inches from the roo f  surface. This w i l l  provide a breathing space 

between the roo f  surface and the col lector,  and w i  11 also prevent any high 

r o o f  spots from stressing the co l lec to r  back. For shake, shingle, asbes- 

tos cement, b u i l t  up and asphalt t i l e s  o r  f l a t  t i l e d  roofs, a short  2 x 4 

redwood o r  aluminum spacer i s  adequate. A longer spacer i s  required f o r  

mounti ng col lectors on Spanish t i les. Both mounting techniques are 

i 11 ustrated In Figure 3.2.3.2. 

3.2.4 - Securing, Collectors: --.- - The flange on the co l lec to r  boy 

i s  provided wi th  a scribed l i n e  t o  be used as the center locat ion o f  holes 

t o  be d r i l l e d  t o  accomodate t i e  down lagscrews. These holes may be made 

a t  any o f  four t o  s i x  locations on the periphery o f  the col lector.  The 

-. 
l a g  screws should be 1/4" i n  diameter, and must be long enough t o  reach -* 
we1 1 i n t o  the roo f  structure beneath the roo f  cladding, Fi gum 3.2.3.2, 

i l l u s t r a t e s  a typ ica l  cross section. 

, 
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I n  order t o  make a weatherproof t f e  down, always 

p r e d r i l l  a p i l o t  hole f o r  the l a g  screw and i n j e c t  a generous bead o f  a 

q u a l i t y  sealant (e.9. polysulphi.de) i n t o  the hole ilnnlediately p r i o r  t o  

i nse r t i ng  and t ightening the l ag  screw. Note tha t  ordinary masonry b i t s  

w i l l  produce good holes i n  most clay t i l e s ,  and tha t  they too may be 

adequately sealed w i t h  conimon caulking conipounds. It i s  advisable t o  d r i l l  

through the crest  o f  a t i l e ,  ra ther  than through the valley." I t  i s  

.however, more important t o  t i e  down t o  a roo f  s t ruc tura l  member; which , - 
~ - could be d i r e c t l y  beneath the val ley of a t i l e .  

4 
;.,< . 

3.3 Tank I n s t a l  ------ l a t i o n  

3.3.1. Solar Tan'k Location and Orientation: ~emove ' t h e  -- ----- - - - -  --.-- --.- ----- -.--- -- 
s o l a r  tank from i t s  carton, and locate i t  as close t o  the conventional 

tank as feasible. Leave about 6" gap between the two tanks. Orient the 

so la r  tank so t h a t  the dra in  and access' panels are eas i l y  reached and 
I 

removed. 

3.3.2 - Conventional --. - -- - Tank -. - Preparation: I so la te  the son- , 

ventional tank from i ts energy source by .opening the. c i  rcu i  t "breakers o r  
' 4  

closing the gar shut o f f  vdlvc! as appropriate. Closc cold water supply 
\ 

I -. valve, Drain the tank through i t s  drain port, using a hose t o  de l i ve r  
h! 

s z h  the ho t  water t o  a safe area. Draining may b e ' f a c i l j t a t e d ' b y  opening th'e 

pressure and tenperaturn (P/T) r e l i e f  valve on the tank top. ~emove~and 

I inspect the f l e x i b l e  hot  and co ld  l ines  f r o m  t h e  tank .  Replace gaske ts  
" .  

o r  washers as required. Reorient th.e conventional tank 'if necessary', t o  
-3 . . 

. . . .  provide easier access t o  d ra in  and access covers. . . L .  
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Refer t o  Figure 2.1 f o r  i l l u s t r a t i o n  o f  the ideas discussed 

be1 ow. For non-standard SUNSPOT in?  t a l  la t ions (et g, SUNSPOT SINGLE, 

FREEZE CONTROL o r  DUAL CASCADE VALVES) refer t o  appropriate subsection 
- . 

. - 
.'?., .?$ 
ir .,;..$ 3.4.1, 3.4.2, 3 r 4 . 3 .  . . 

, . . .  ,. . . ,  

3.4.1 Tank P l m : ;  Remove the COLD supply f l e x i b l e  pipe . . . 

and replace i t  w l t h  a TEE f i t t i n g . ,  . .The branch o f  the. TEE w i l l  feed the COLD 
. . 

po r t  of the  TEMPERING VALVE. Using 3/4" f l ex ib le  and r i g i d  copper, connect 

I t h f  s TEE to  the COLD n ipp le on the solar. ,Lank. Connect the HOT nipple on 

the ~ o l a r  tank t o  the COLD nipple on the conventional tank using 3/4" 

f l ex ib le  and r i g i d  copper as required. Using r i g i d  3/4" copper, 'connect 

the HOT nipple o f  the conventional tank t o  the HOT p o r t  o f  the tempering 
, . 

valve. l o t e  tha t  the tempering valve must be located a t  leas t  6" belaw . . 

the top 04 the conventional tank, and should be conveniently accessible. 

WARNING REMOVE CORE FROM TEMPERING VALVE BEFORE APPLYING HEAT. 

With r i g i d  3/4" copper, connect the branch of the TEE ( i n s t a l l e d  i n  the 

COLD l i ne )  to  the COLD p o r t  of the tempering valve. F inal ly ,  the MIXED 

por t  o f  thg tampering valve i s  connected t o  the HOT pipe leading i n t o  the 

house, using a f l e x i b l e  3/4" copper pipe. I n s t a l l  and t ighten tempering , 

1 . valve core, and se t  the valve t o  140'~. 

3.4.2 Tank Modifications: P r i o r  t o  connecting the tanks 

i n t o  the co l lec to r  loop, the i  r connections must be modi f i e d  as follows. 

These modi ficaf ions apply t o  both so la r  'and conventional 

I O M  MANUAL 
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* I .  

k. >,,: : .  Remove the dra in  valves and nipples from both tanks. : , 
,.. ' r 

; . ~ f t e < . o ~ e n l n g  , , fu l l y ,  some dra in  valves require a sharp p u l l  t o  engage a a 

I . .  
I 

:(reverse ( l e f t  hand) thread whlch i s  used fo r  removal. Make up two new 

I d r a i n  . aaaemblies/collector .+. loop supply l i nes  as sharn'.in Figure 3:4.2.1. 
" .  

- * 
I ,  Screw a 2" long 3/4" brass n ipple i n t o  the dra in 

I 

, port. Thread a 3/4" brass TEE branch out th-is nipple. I n t o  one end o f  

.' the TEE, assemble the  dra in  n ipp le and valve. I n t o  the other end , thread 

' a 1/21' x 3/4" copper x wale NPT adapter*. 

Figure 3.4.2.2. i l l us t ra t ' es  how the co l lec to r  loop 

' . mturns am plumbed i n t o  the tanks. To'make up these returns, remove the 
, . 
: PIT valve from the conventional tank. I f  the temperature sensjng b u l b  i s  

-. a t  least I* long i t  may be reused. When reassembled, t h i s  bul'b must be , 

. i ns ide  the tank shell ,  I n s t a l l  long stenrned PIT  valves i n  both tanks 

through 3/4" brass TEE arrd 2" brass nipples, I n  the branch bf each TEE, 

I n s t a l  1 a 1/2' x 3/4" copper x male NPT adaptor.* , Plumb both P/T ex- 

*. hausts according t o  local  codes. 
'.a 

. .- ' - .. . . . ' ,  
- 3.4.3 Collector Loop: wherever pozsi ble, ins t d l l  ilaula- 

\ _  

., tlon on pipes by s l ipp ing  on before sweating. S ta r t  a t  the co l lec to r  loop 
.,. 

, feed pofnts which are adjacent t o  the modified tcirik drains. Connect 

these feed points w i th  1/2" copper*. Include a 1/214* copper TEE* approxi- 

mately mf dway between the  feed points, and a 1/2" t e f l on  seated check 

, val  ve* btkween t h i s  TEE and the conventi onal tank feed. The check valve , 

1 
? - 

-5 
should be i n s t a l l e d  i n  a hor izonta l  sect ion o f  copper, and should perm3 t 
f law OUT o f  the conventional tank, 

* .,Note: ~nlesr the* co l  l e c t o r  loop exceeds 100 fee t  i n  length, 1/2" 
plumbing i s  adequate. For loops o f  between 100 fee t  and 200, use 3/4" 
s i  zes throughout. 

**Note: If the drain/tank top distances are different, o r  if the tank . 
heads applied t o  the drains are different, t h i s  TEE may have t o  be re- 
placed by a CASCADE valve, Refer t o  Section 3.9 f o r  detai ls. 
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1 a : .. 3.4 (Addition) , 

, .4 $ 
,u -*; 

. . .F : 
71 

: - Note: Although i t  i s  not essential,  good plumbing practice . f@"-+- 
* 

suggests the use o f  Five shut o f f  gate valves, one on the feed and 
J 

drain l ines of each tank, and o.ne .on the drat n ' l i n e  which should TEE 

in to  the lowest point o f  the col lectar  loop. 

. . - h,,, 
.,F .. 
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The brapch o f  t h i s  TEE should be or iented toward a 

wal l  o r  s t ructure su i tab le  f o r  mounting theGpump. Assemble the flange 

f i t t i n g s  onto the .pump. I f  shut o f f  flanges are not supplied;.use a 1/2"* 

gate valve on each s ide o f  t he  pump. The pump should be instal ' led i n  

accordance w i th  the manufacturers instruct ions, and never a t  the 1.w 

po in t  o f  the co l l ec to r  loop. Because the co l lec to r  loop i s  pressurized, pump 

performanceis not  sens i t i ve  t o  i t s  ve r t i ca l  locat ion i n  the loop. Con- 

nect the suction f lange of the pump t o  the TEE branch mentioned above, 

using a f l e x i b l e  pipe asa p a r t  of t h i s  section. The feed flange o f  the 

punp i s  connected t o  the co l l ec to r  input  1 ines. The a i r  vent valve i s  

i n s t a l  l e d  a t  the h igh po in t  of the co l lec to r  loop i n  the branch o r  a TEE. 

I t  must be i n s t a l l e d  ve r t i ca l l y .  A pressure r e l i e f  valve i s  i n s t a l l e d  

near the a t r  vent valve. I t s  exhaust must be plumbed t o  a safe area 

according t o  loca l  codes. 

The return f r o m  the co l lectors should be brought down 

t o  a po in t  on the wa l l  or st ructure j u s t  above and between the two tanks. 

Connect the two tank returns together, including the CASCADE valve a t  

approximately the  midway point, 

IMPORTANT: The valve body (brass section) should be below the  e l e c t r i c a l  

housi ng. 

The AUTO/MANUAL lever  should be placed i n  MANUAL p r i o r  t o  

applying any heat. 

Port A should be connected t o  the conventional tank. 

* Note: Unless the  ca l lec to r -  loop exceeds 100 fee t  i n  length, 1/2" 
plumbing i s  adequate. For loops o f  between 100 feet  and 200, use 3/4" 
s i  zes throughout. 
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Port 'B should be connected t o  the so la r  tank. 

Port A@ should b; connected t o  the co l l ec to r  return, using a 

f l ex ib lq  connector, A 1/2" tef lon septed check valve should 

be i n s t a l l e d  i n  a horizontal  section o f  pSpe between po r t  AB 

and the co l l ec to r  return. This check valve must permit f low 

TOWARD the  CASCADE valve and the tanks. 

Figure 3.4.3.1 i l l u s t r a t e s  the CASCADE valve plumbing. 

Support: a l l  plumbing a t  6' centers o r  less, i f  loca l  

codes so rcqui rq; 

Special attentiqn must be paid t o  weatherproofing 

the points a t  which the collccfor!  loo^ penetrates the  roof. Use q u a l i t y  

sealants (e.g. polysulphide o r  p l b s t i c  roof cement such as Henry's 1208). 

For penetrations through f l a t  roofs, i t  i s  advisable t o  use roof jacks. 

NOTE: Before seal ing the  roof penetrations, run the roof sensor lead 

through the penetration c lo fb$ t  t0  thq high po in t  o f  the co l l ec to r  loop. 

NOTE: Some pipe insu la t ion  (e,g. Anmtrong Armaflex) i s  no t  su i tab le  f o r  

external bpplications. It my be weatherproofed w f t h  s q u a l i t y  external 

la tex  paint. 

3.5 CASCADE AUTOCONTROL 

3.5.1 The AutoconJrol w: A f t e r  s q t t i n g  tho three funct ion 

switches t o  the center OFF posit ion, mnpve the autocontrol cover by releasing 

the cover re ta in ing  s c r w s  on each side of the uni t .  I n s t a l l  the  u n i t  gut 
" + 

w-). f&!-.,,3c. -I,:;?! A -&:A, -gs--- - o f  the d l  rec t  exposure to the weather or steam exhausts, using two w ~ o d  
, . : , LI?. 

screws o r  bo l t s  as' appropriate, Tho upi t s h ~ u l d  be located close t o  one 

o f  the two tanks, and a t  aye l eve l  i t  possible. 
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1 .  
.. . ^  .L . . ,. : 

I . ,  

The LOW Voltage E l e c t r i c a l  Leads: Connect the 
, < -  

ds as indicated i n  F i  gure 3.5.2.1. Gently i n s e r t  the . 

s t r a i n  r e l i e f  grooves and then couple the spade ter-  

. NO& tha t  these leaas mqy De lengtnened by s p l i c i n g  

of 22 gauge 3 strand (red, black and white) 

n ta ih  the co lo r  coding whenever j o in ing  the low 

e each, sensor lead terminates i n  four 

in  res is tor)  w i re  i s  only a fen inches i n  length. 
. . 

Replace the cover tak ing  care no t  t o  bend the 

e cover re ta in ipg  screws and re tu rn  the 
, . 

r AUTO posit ions. ' 

Supply*: Couple the power supply enclo- 

own i n  Figure 3.5.3.1. Run a 110 VAC conduit t o  

i n  Figure 3.5,3..2. This f igure  also shows how, 

nt ional  e l e c t r l c  'tank, t he  220 VAC tank supply 
.. . 

m l q y  enclosure, and then' i n t o  the e l e c t r i c  

voltage control  cable from thg autocontrol 

re nuts t o  the  law voltage side of 'the power 

i r i n g  connections are coded and s e l f  evident, 

connection i n  detai 1. 

Sensors: The co l l ec to r  sensor i s  mounted on the , , 

any convenient col lector.   his sensor must be, , 

ss s tee1 worm gear clamp as shown i n  

d o f  t h i s  sensor must contact the, gromnet i n  the 

en t i a l  t h a t  t h i s  sensor be adequately insulated 

I N G  ELECTRIC CIRCUITS PRIOR TO WORKING ON ; 

, , , ; . 7 -  .. 
&*(-:,. !.; &,,, LTec !,,, .<-,<; ; .$r7 'Ir.-&. - 8 s  -'.:"&.:2*&- ''..;,'j,~.; :j;j,~-? 
! ,Vd,& , ,*- ;y; =--., ::, -;!+;.;$-<,; *';I;. ll,:.:, :; :V@,;*-;:~~$,-;J.; 











from ambient a i r  temperature g r  breezes, After i n s u l a t i  no, secure the j n ~ u l a t i o n  

w i th  weatherproof adhesfve tape and weatherproof the insulat ion as 

described i n  Section 3.4.3. Figure 3.5.4.2. i l lus t ra tes  how the so la r  

tank sensor i s  mounted under the  c l i p  against t he -ex te r i o r  of the tank. 

Replace the tank insu la t ion  over the sensor and replace, the access 'cover 
* 

plate. I f  a s imi la r  sensor c l i p  can be secured near the bottom o f  the 

conventional tank, i n s t a l l  t h i s  c l i p  as i t  i s  i n s t a l l e d  on the so la r  tank. 

Carefu l ly  remove and replace each of the two bol ts 'one a t  a time. Snap 

t h e  conventional tank sensor i n  place and complete the i n s t a l l a t i o n  as f o r  
> 

the so lh r  tank sensor.* 
, ? . ,  

If the clip cannot be used on the conventional tank, 

attach the conventional tank sensor t o  the dra in nipple using a s ta in-  

less s teel  worm gear clamp. Locate t h i s  sensor as close t o  the e x t e r i o r  

o f  t he  tank ( not jacket) as possible. I f  necessary, enlarge the jacke t  

ho le through which the dra in  n ipp le passes. , 

3.6.5 The Actuator Leads: Run the '  three wi re actuator 
I 

1 ead from the autocontrol u n i t  t o  the  UASEApt VALVt. Coonect the wlres 

as shown i n  Figure 3.6i5.1. The remaining two w i k  lead i s  then routed 

t o  the  ELtMtNl OVLHRIDE reWy - and 

connected as shown i n  Figure 3.5. 3 2. Neaten a l l  low voltage 

leads by securing them t o  plumbing runs o r  the structure, as appropriate. 
' . 

Aftel?. completing a l l  e lec t r i ca l  and plumbing connec- 
f .  

t ions, replace the power supply cover and return a l l  c i r c u i t  breakers - t o  

normal. 

* WARNING: OPEN ALL WATER HEATING ELECTRIC CIRCUITS PRIOR TO WORKING 
ON ANY ELECTRIC , * . * a  

! F 

t , 
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. . .  . . . 

. ; SUNSPOT I n ~ t a l l ~ t ~ o n s i n  c o l d  c l ima te$  m u i t  be p r e t e c t b d  . 

. aga ins t  f reeze damage by s p e q i  f y i n g  t h e  FREEZE CONTROL o j t i b n  fr i  the  

CASCADE Autocontro l .  . - A  co ld . c l lma fe  i s  def ined as !one i n  which e i  the; 
. .  . 

. ( o r  both)  o f  t h e  following c r i t e r i a  apply ' : ' .  . . . , 

. a .   he :teri~e.r&re drops '.be1 dw 3 2 ' ~ .  f o r  more than 

. . .  
. - 30 days each year .  

b. The minimum annual temperature may be expected t o  

be below 25'~. 

3: 7.1 _._________ Freeze Contro l  _ ___._ C o y o n e i t s  __ -_ : The FREEZE CONTROL op t i on  

inc ludes a d d i t i o n a l  e l e c t r o n i c s  - b u i l t  i n t o  the  CASCADE au tocon t ro l ,  a 

spec ia l  f reeze c o n t r o l  vavle, a  .pressure s e n s i t i v e  e l e c t r o n i c  swi tch,  a  

vacuum r e l i e f  valve', and a t e f l ~ n  seated check valve; 

3.7.2 Freeze Contro l  Operation:$ I f  the  c o l l e c t o r  temper- - 
ature  (TC) approaches f reez ing  (TF) ,  t'he FREEZE CONTROL e l  e c t r o n i  cs send 

a  pu lse  t o  t h e  f reeze c o n t r o l  vai.ve. ' 7 h e  vaivc? r e p o s i t i o n s  t o  i s o l a t e  the 
S.' 

% .  c o l l e c t o r  loop from t h e  @ins p.r&ssure, and opens a  d r a i n  l i n e ,  i n t o  which 
. . . ,.. . . 

the c o l l e c t o r  f l u i d  ' f lows.  When TC approaches i t s  normal ope ra t i ng  range, 

' ' ; a  second pu lse  r e t u r n s t h e  valve t o  i t s n o r m a l  o p e r a t i n g  p o s i t i o n .  The 

. . c o l l e c t o r  loop au tomat i ca l l y  f i l l s  and vents. ' 

. . 
.-. -S ' I n  the  event  'o f  'a power f a i l u r e ,  the  r u t o c o n t r o l  be- 

. . 
haves as if TC were approaching T i ,  and a c t i v a t e s  t h e  d r a i n  cyc le .  I n  the 

event o f  a  mechani,cal' f a i l  u~ QC t h e  v i l& , '  t h i  c o l  l e r t o y  loop would remai n  
. . . , 5 

. " ,. . . : :  
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pressurized. This pressure would c lose the pr$ssure.se.nsit ive swi tch 

thereby enabl ing the FROST CYCLE freeze,prqtect.ion c i . r cu i t s  provided as 
\ . :  , . 

standard i n  each WCADE, autocontro-l, I ,n, . th is case, as TC approached . . 

TFp the p u w  would  circulate^ warm o r  h o t  water through t h e .  co l  lec tor (s) .  
. . 

3.7.3 I n s t a l l i n g  FREEZE Control : The autocontrol  u n i t '  , . ' . . -- . 

i s  i ns ta l l ed ,  i n  a standard manner.. The t w o a d d i  t i o n a l  e l e c t r i c a l  leads 
. i- . .. . . 

w i l l  be connected (as labe l led )  t o  the freeze con t ro l  valve and pressure 

The fo l lowing should be noted., 
. . . . 

. a. The a i r  vent valve on the  r o o f  i.s replaced w i t h  

.: the'vacuum re1;ief valve. . Unscrew the d i r  vent 

dus,t- cap by about 1 f u l l  turn.  - .  

b .  . . A b leed 1 i p e  i s  .ins ta l - l ed  ,between the c o l l e c t o r  . .. 

feed and re tu rn  l ines,  j u s t  i ns ide  the b u i l d i n g  
. . . .  

. . , . envelope. . $ . . , . .  . .. . 

. . 
C. f he b,leed l i ne. drains toward the c o l l e c t o r  feed 

. . 

P 

. . 
1 i ne .and i ncludes the t e f l  on seated. check 

valve, o r ien ted  h o r i f o n t a l l y ,  t o  permi t  f l o w  

toward the c o l l e c t o r  feed, l i ne . '  . . ' ' 

. . 

d. The  bleed l i n e  a l so  includes a ~ ~ ~ . i & d i a t e l y  . . 
: . 

adjacent t o  t he -co l  lector : .  re tu rn ,  l i n e .  The . .  . . . 

, a i r  v,ent yalve i s  i n s t a l l e d  i n  the branch of ! . ' . 

4 . .  . . . 
. . 

. . 
. t h i s  TEE i n  a ve r t i ca l~ ,o r ien ta t i .on :  '.. 

- .  , . . . . . .  - 

. . . . 
. * .  

. e. . The. preqsure.. . . . .  swi tch i s  ,.i,ns t a l l e d  . i n  the c o l l e c t o r  '. 

. . feed l i n e  immediately below the bleed l i n e  TEE. 

. . 
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f. The FREEZE CONTROL valve . i s  - i n s t a l  l e d  i n  

. . t he  c o l l e c t o r  feed 1  ine, ,.imnedi a t e l y  be1 ow the 

pressure swi tch.  The pump . i s  connected t o  

p o r t  "P", p o r t  "A" i s  connected t o  t h e  ' 

pressure sw i t ch  and p o r t  "E" i s  connected t o  

the d r a i n  l i n e .  . . . 

9 0 The b leed l i ,ne,  check valve ,and f reeze c o n t r o l  

va lve must be. f i r m l y  at tached t o  t h e  . s t ruc tu re .  

h. . Connect t h e  3-wire c o l o r  coded au tocon t ro l  

l e a d  t o  t h e  t h r e e .  f reeze c o n t r o l  va lve  1  eads. 

Connect 1  i ke co l  o rs  . 
i. Connect t h e  ?-wire au tocont ro l  l e a d  t o  the  

pressure swi tch.  These leads are  n o t  po lo r i zed .  

3.8 -- SUNSPOT - - - - - Sing le  - - -. - Tank - - - I n s t a l l a t i o n  -- 

I n  those cases i n  which on l y  one tank may be used, a  SUNSPOT 

SINGLE i n s t a l l a t i o n  i s  speci f i ed .  This  d i f f e r s  from the  standard SUNSPOT 

DUAL i n s t a l  l a t i o n  i n  on l y  the  f o l l o w i n g  d e t a i l s :  

a. The CASCADE VALVE i s  de le ted  and t h e  CASCADE VALVE 

c i r c u i t  beconles inoperable.  

b. The check valve i n  the convent ional  tank d r a i n  1 i ne 

i s  deleted.  ' . . 

c. The s o l a r  tank sensor i s  deleted. 
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. . 
3.9, DUAL CASCADE. VALVES , . . .  

A,.head,.di f f e r e n t i  a1 w i  11 r e s u l t  between the conventional 

and so la r .  tank drain, . l ines whenever the tops o f  these tanks are a t  

d i f f e r e n t  e levat ions.  I n  these cases, a second CASCADE VALVEis spec i f i ed  

t o  p,revent unwanted water -  f lows.  The  second CASCADE VALVE replaces 'the 

. TEE i n  the d ra i n  l i n e s  between t h e  conventional and s o l a r  storage tanks, 
< 

and i t ,  i s  p.lumbed and wi red i" phase w i t h  the standard CASCADE VALVE .. 

as ru11uws.: ., 

. a , .  . Connect the conventional tank d ra in  t o  p o r t  "A".. ' ,  

. . 
. . b. Cnnn~ct. the s o l a r  storage tank d ra i n  t o  p o r t  ."BY. 

. . c. Connect p o r t  "AB" to . ' the pump suct ion l i n e .  . . ' . . . 

. .' . . . . 
d  .- Connect a 2-wire lead from the standard CASCADE 

.. . . . 

VALVE t o  the second CASCADE VALVE. Since i t .  i s  
. . 

an AC motor, there i s  no e l e c t r i c a l  co lo r .cod ing  

required f o r  connecting the second CASCADE valve. 
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4.0 ' OPERATING INSTRUCTIONS . . - 
The SUNSPOT, CASCADE System normally operates completely auto- 

mat ica l ly .  If the three function switches -are each se t  t o  t h e i r  AUTO 

pos i t i on ,  so la r  energy w i l l  be used i n  preference t o  conventional '  energy 

. . whenever i t  . i s  avai lable.  

For extended periods o f  zero ho t  water demand, (e.g. vacations o r  

more than two o r  three days) the OFF p o s i t i o n  may be selected f o r  the 

HEATER OFF switch. This w i l l  prevent any use o f  conventional energy, 

whi le  prov id ing s o l a r  heated water when i t  i s  required. 
. . .  . . . ... . . . . . . . - . . . - . . 

For maximum conventional energy conservation., 1 arge h'ot water 

demands (e.g. washing machine and dishwasher) should be made on ly  when 

the POWER, PUMP and HEATER OFF l i g h t s  are ON. The s ta te  (ON o r  OFF) of 

the CASCADE l i g h t  w i  11 not  a f f e c t  the degree o f  conventional energy 

conservation dur ing a large demand. 

S t a r t  up procedure i s  i d e n t i c a l  f o r  a1 1 SUNSPOT Systems. Af ter  

i nsu r i ng  t ha t  both tanks are f i l l e d  w i t h  water (by vent ing e ' c h  tank 

manually through the P/T valves), the  e l e c t r i c a l  c i r c u i t s  may be turned 

. . .  
. . ON. .Open both stop cocks i n  the  pump f langes t o  permit  automatic f i  1 l i n g  

and vent ing o f  the co l l ec to r  loop. Select  the ON pos i t i on  f o r  the auto- 

.control power switch, and AUTO f o r  the three funct ion switches. 

To d ra in  the co l l ec to r  loop, shut  the system down by se lec t ing  auto- 

. . 
!... . .  - cont ro l  and heat ing power OFF. Cloqe the c o l d  water supply. Place the 

, . . . .  

C A S C A D E v a l v e l e v e r ( s ) i n M A N U ~ L , a n d o p e n t h e c o l l e c t o r l o o p d r a i n  .. . 

. . valve. When the tank feed l i nes  have drained, c lose the f ou r  shut 

o f f  gate valves. 

. . 

I O M  MANUAL 



For systems not f i t t e d  with the f ive g.ate valves' mentioned in 

' .Sec t ion  3.4.. a d:rain Tine. w.i.11 have t o  be cut to  permitadrainin$. In , 

this case, both tanks wi.11 drain. .in addi t'i on' t o  the col lector  loop . ,  ' 

. . Systemsequippedwith~the~FREEZ:E'CONT~ROL'option:~will"drain : .  

automatically by allowing a i r  t o  enter  the col lector  loop through the . '  . 

vacuum . r e l i e f  valve.. '- In. standard sys terns, t h e  a i r  vent valve wi 11 . ' 

usually provi.de. suf f ic ien t  vacuum' re1 ie f  fo r  adequate draimage. Faster 

drainage .can be provided by openi.ng the rrianual control on the. col'lector 

loop pressure r e l i e f  valve. 

In order, t o  restore a conventionally f i red  hot water supply a f t e r  

a drain down, close the co,llector loop drain valve and open the col'd ' 

water supply valve. Vent both tanks manually and then restore gas . o r  

e l e c t r i c i t y  to  the conventional tank. . 

IOM MANUAL 



. . . . 

5.0 MAINTENANCE 

SUNSPOT Systems have been doveloped t o  requ i re  no per iod ic  main- 

tenance. It i s  possible, howcver, t h a t  i nd i v i dua l  components may f a i l  and 

requ i re  replacement o r  repa i r .  Thiq sho~ i l d  normally be p e r f o r m d  by an 

author ized SUNSPOT maintenance techqi cian, 

I f  a system malfunct ion i s  suspected, the  system may -be shut down - . 
.. by fo l lowing the shut  d w n  procedure out1 ined i n  .the previous .sect ion.  

' 

, I . .  . .  . 

IOM MANUAL . . . .  . 
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. . 

, . _  . : .  . . 
... . . . . . .  .... : : < : ,  I... 

.: 2 ' 

. * . , .  . . . . . 

This document i s  intended t o  analyse the hazards associated w i th  the i n -  

. ... ; .  s t a l l  at ion, operation and mai ntenpnceof SUNSPOT CASCADE fbl a r  systems. : 

Potent ia l  and ex i s t i ng  hazards t o  personnel, equipment and structures are 

i den t i f i ed .  I n  each case, the control  o r  eliminations o f  the hazard i s  

discussed. Hazards are c lass i f i ed  as MINOR i f  the damage o r  i n j u r y  tha t  

might r e s u l t  i s  less than serious. MAJOR hazards are those tha t  could 

r e s u l t  i n  serious i n j u r y  o r  damage. I n  some cases, a known hazard i s  

accepted. These 'hazards are known as RESIDUAL HAZARDS and the ra t iona le  

f o r  t h e i r  acceptance i s  provided. 

Where hazards r e s u l t  from the fa i l u re  of equipment o r  system components, 

the f a i l u r e  mode and r~d~lndant .  nr hack lip safety filatures arc described. 

Six sections cover pressure, E lec t r i ca l ,  T ~ x i ~ i t y .  Flamnabi l i  ty. Gas System 
. . 

., and Hot ~ater/kteam hazards. ~ a c h  system i s  sumnarized by a &NCLUSI'ON , '.. 

statement. While t h i s  document reports on a l l  o f  the known hazards, no 
. . . . 

. warranty o f  completness i s  e i t he r  given o r  implied. . . .  . . . . 
. . * .  



1. PRESSURE 

. . System pressures genera l ly  f l u c t u a t e  as r function o f  system temper- 
. , 

ature. I n  heat exchanger system, the  c o l l e c t o r  loop pressure r i s e  

i s  tempered b y  an expansion chamber containf  ng a i r .  D i r ec t  heat ing 

systems operate a t  supply , ,  o r  s t r e e t  pressures. The c o l l e c t o r  temper- 

. . a ture  increase i s  generg l ly  l i m i t e d  t o  s t r e e t  pressure which seldom .: 

. . .. exceeds 100 psi .  Since the  tank,copper p ipe and associated f i t t i n g  

design pressures a re  150 p s i  o r  greater, f l uc tua t ions  up t o  

s t r e e t  pressures present no hazard. 

I n  one case, however, syqtem pressure could exceed s t r e e t  pressure 

dur ing normal operat ion of d i r e c t  systems when the CASCADE 

valve i s  energized, it, and the tank cross-over check valve i s o l a t e  

the co l l ec to r  loop and serv ice h o t  water plumbing f rom' the supply. 

S ign i f i can t  t ~mpera tu re  increases could r e s u l t  i n  s i g n i f i c a n t  pres- 

sure increases i n  both the co l ' lec tor  loop and the serv ice ho t  water 

plumbing. During normal operation, however, the highest  observed 

pressure has been less than 100 ps i .  

A f a i l u r e  mode could exacerbate t h i s  cond i t i on  however: should the 

pump f a i l  wh i le  the CASCADE valve i s  he ld  ON, i t  i s  poss ib le  t h a t  

the water I n  the c o l l e c t o r  might  b o i l .  I f  t h i s  were t o  occur, and if 

, the system pressure increased t o  125 psi ,  two pressure re1 i e f  valves, 

each se t  t o  open a t  125 ps i ,  would r e l i e v e  the overpressure. I t  



should be noted t h a t  a power f a i l u r e  would no t  produce the f a i l u r e  

modes described i n .  t h i s  paragraph, . ' s f  nce. power i s  requ i red t o  main- ,. . . . _  ,:. .I . . 
. . . . 

t a i n  the CASCADE valve ON. . .  . .  , .: , . . , -  . . i,;. .I ". . . . . . . . 

. . . .. . . .  . ' ? .  

I n  the event t h a t  a l l  sa fe ty  devices f a i  1 simul taneously, . na tu ra l l y  . . . . I  . .  . . . \. .' 
2 . .  

l i m i t i n g  inf luences apply. A t  124 ps i ,  the b o i l i n g  temperature o f  
. . .  . . . . , . /  . .  . .  . . 

water i s  343,7°~. Thus as, the..ternperature and pressure increase. 
. . . . .  . . .  

t he  po ten t i a l  fo r  steam generation i s .  natura l  'ly l imi ted. ,  Mark's . . . :  . . ~- ', 

Standard Handbook f o r  Mechanical Engineers , indicates a pressure 
. , 

r i s e  o f  about 125 p s i  f o r  s teaif, gel~er.dled a t  about 350%. 

. ,  , 
) .  . 

Exc.ess pressure which would r e s u l t  from f reez ing i s  guarded against  

by the autocont ro l 's  f r o s t  cyc le  o r  a c o l l e c t o r  dump tank system; . .  . . . ' .  . .  

whichever. i s  appropriate. Should e i t h e r  safe ty  system f a i l  f o r  any 
. . a .  

. . 

reason, the  hazard would be l i m i t e d  t o  the co l  l 'ec tor  waterways 
. .. ; .% 

which would probably . .  crack.* . . . . 
. . 

CONCLUSION: NO FRCSSURE HAZARD EXISTS. , . 

. . 2. E l e c t r i c i t y  
. . 

. , . . . . 
. \ 

. , 
. Three : l e ve l s  o f  vol tage are used i n  SUNSPOT systems : .'' 

. . . . 4 

. 1 .  220 VAC dr i ves  the e l e c t r i c  element., . . .  . .  - . . . *. 
. . 

, *Note: An i n te res t i ng .  passive freeze p ro tec t ion  ..system deserves a t ten t ion .  
The in t roduc t ion  i n t o  the waterways, o f  a f l e x i b l e  tube (whose f l e x i b i l i t y  . 

. was re ta ined a t  freezing temperatures) wou!.d. permit  repeated, t o 1  l e c t o r  
f reez ing  wi thout  damage t o  the waterways. 



2. 110 VAC dr ives the pump and autocontrol .  

3. 24 VAC dr ives the CASCADE .valve and heater relay.c This vol tage 

. presents no h q a r d .  

During i n s t a l  l a t i o n ,  the normal sa fe ty  precautions usua l l y  observed 

(opening c i r c u i t  breakers) w i  11 preclude any danger o f  e l e c t r i c a l  

shack.. Proper i n s t a l  l a t i o n  gf each o f '  the standard i nsu la t i ng  

ba r r i e r s  and ground leads minimize the danger o f  shock dur ing rou t i ne  

maintenance. Covers, i s o l a t i o n  and ground leads preclude any danger 

o f  shock dur ing normal operation. 

CONCLUSION: A MAJOR HAZARD EXISTS WITH RESPSECT TO INSTALLATION AND 

MAINTENANCE PERSONNEL. THIS HAZARD I S  CONTROLLED AND/OR ELIMINATED 

BY OBSERVATION OF STANDARD PROCEDURES AND BY USE OF APPROPRIATE 

INSULATORS, COVERS AND GROUND CONNECTIONS. NO RESIDUAL HAZARD EXISTS 

WITH RESPECT TO NORMAL OPERATION. 

TOXICITY 

.Two forms o f  t o x i c i t y  might r e s u l t  from the  i n s t a l l a t i o n  and use 

o f  a DWH system, The potable water supply might be po l l u t ed  and t o x i c  

fumes might be generated by the system dur ing normal mperations, i n -  

s t a l l a t i o n ,  Qr dur ing a f i r e .  



. . 
. potable water dr&n :from the bubl i c  ' ,s "pp ly" (o i  a b r i va te  suppi i e r s  ' 

wel l ,  r i v e r  course o r  spring, etc.) i s  the only f l u i d  introduced 

i.nto SUNSPOT systems: A1 1 'material; w i t h  whi.cti.'the water cbmes 
, !' . . . .  . . 

i n t o  contact a re  approved f o r  use i n  potable wafer systems by the 

Cal i f o rn ia  State  Health ~ e ~ a r t k n t .  These mater ia ls include: :.  , ., 

. > 
. .. " s, , ". . . 

. copper 
- c i  . . 

. , 
. . 

a .brass 

e nylon and rubber (gaskets and valve inser ts )  " * .  
. . 

. . .. . . , 

- .  . . 
i hagnesium anode 

. . 
a Stainless s tee l  (d tp  tube) , 

o ther mater ia ls  de ta i led  i n  ~ocumen t  ESC-.7g 

An uninformed owner might add a t o x i c  f l u i d  (e.g. an t i f reeze  

so lu t ion)  t o  the  co l  l e c t o r  loop i n  heat exchanger systems. ; If a 

hedt exchanger leak  occurred the potable water could' be pol lutkd. '  
> .  

. . . . 

It .is our op in ion t h a t  double wal ied heat exchangers wi  11' no t  remove 
- .  

the reaibn for, o r  cause of, such \a leak. There i s  l i t t l e  t h a t  ~ c l  
. . 

manufacturer can do t o  t h e  b z G d o u s  use o f  i t s  products, 

other than placarding and p r i n t i n g  precautions and warning. 

Tox ic i t y  resu l  t i n d  from fumes dur ing i n s t a l  l a t i o n  must be guarded 

aga ins t  by adequate ven t i  1 l a t i on .  F i r e  appears t o  produce no t o x i c  
1 

fknes'fi.0" any o f  the'  f l m s b l e  mater ia ls.  See Section 4': . Flammability. 

. . . , . - 
. . .  

' CONCLUSION: NO TOXICITY HAZARD EXISTS. 



4. FLAMMABILITY 

The exposed meta l i c  surfaces used i n  SUNSPOT System include 

aluminum, copper, brass and zinc-coated .steel.  . None o f  these are 

The exposed n c n - m e t a l 1  i c  m a t e r i a l s  i n c l u d e :  

Ted la r /ac ry l i c  sandwich - .co l lec to r  cover 

Rubber - p ipe l nsu la t i on  

Latex p a i n t  :-  e x t e r i o r  p ipe i n s u l a t o r  c o a t i n g  

V iny l  - e l e c t r f c a l  i nsu la t i on  

a Goodyear Flame Resistant ABS - Autocontrol cover 

Each of these i s  covered below: 

T e d l a r / a c r y l i c  sandwich  - Flammable.  I g n i t e s  w i t h  c i 5 a r e t t e  l i s h t e r :  

Flame propagates a t  1.82 inches per minute. 

Rubber i n s u l a t i o n  - Flamable,  I gn i t es  w i t h  propane torch. Self  

ex t ingu ish ing ho r i zon ta l l y  and v e r t i c a l l y .  

Latex p a i n t  - F lawable .  Ign i tes  w i t h  c i g a r e t t e  l i g h t e r .  Manufacturer 

( S h e r w i n - ~ i l l i a i w )  claims 38 f l a m n a b i l i t y  rq t ing .  i .c .  Pa in t  

w i l l  n o t  i g n i t e  w i t h  torch. Our t e ~ t s  i n d i c a t e  t h l s  i s  not .so.  

When p a i n t  fuel i s  consumed, rubber i n s u l a t i o n  on which i t  was 

appl ied becomes b l i s t e r red ,  b u t  does no t  i g n i t e .  
\ 

,. . V inyl  e l e c t r i c a l  i nsu la t i on  - F l  amable. I g n i t e s  w i t h  c i ga re t t e  
. . 

. . 1  l gh te r .  S e l f  ext inguishing h o r i z o n t a l l y  and v e r t i c a l l y .  

. . . . . Goodyear Flame Resistant ABS - Flammable, I g n i t e s  w i t h  c. igaret te 

1  igh te r .  Self  ext inguishing h o r i z o n t a l l y  and v e r t i c a l l y .  



 he co1 l e c t o r  s ide and back i n s u l a t i o n  i s  urethane ,-fbam-which i s  
. . -  ' , 

f la 'mibl 'e. ; The' i ' ldsed $61 1 v iny l '  gasket 2nd doubib backed adhesives 

a re  al'so flammable. Beiau'se t h e s e  comp6h&iti a & ~ ~ o m p l ~ t ~ l y  h i  t h i n  

the c o l l e c t o r  enclosure, i t s  f l a m a b i l  i ty hazard is considkred, t o  

be less  than minor. 
. , . . .  . . . .. . . . . . 

. . 

CONCLUSION: A LESS THAN M'~NOR FLAMMABIL~TY HAZA'RD EXISTS WITH 

RESPECT TO PERSONNEL, EQUIPMENT AND 'STRUCTUR$S. ' SINCE THESE . 

COMMON TO STANDARD RESIDENTIAL C~NSTRUCTION. THESE HAZARDS ARE 

ACCEPTED.. . . '. . . . .  . 

5. GAS SYSTEMS 

I n  many cases gas 'tanks (natura-l  o r  propane). w i  11 become a' const i tuent  

'par t  o f  SUNSPOT CASCADE &terns. s ince the CASCADE autocontrol  can- 
. . .  - 

' j  no t  cnmmanrl the  g a s  vilve;'thk.,gas, system w i l l  no t  be in te r fe red  
./, . 

: I w l  t h  in' anywdy. . '  A 98s valv&ac'tuator w i l l  bc debeloped. : 
. . .  

. . .- 

CONCLUSION: NO GAS HAZARD EXISTS. 
. . ,  

6. HOT WATER AND/OR STCAM 

Scalding water and/or steam present a p o t e n t i a l l y  major hazard t o  
' +. 

. . 

personnel. dur ing i n s t a l  l a t i o n ,  mairkenance, and even- normal operation. 
' . ._, ..: . . 

Normal operat ing temperatures 'o f ten  exceed 160'~. Bnd a bare copper 

p ipe  a t  t h i s  temperature can cause a f i r s t  degree sk i n  burn. The 

opportuni ty t o  inadver tant ly  contact  bare copper pipes i s  g rea t l y  



reduced through the.. use .o f  heavy r ~ b b e r . ~ i n s u . l  a t  .. . iGn: ,around a1 1  

exposed pipes. Valve bodies are general ly not  insulated,  however, so 

t h i  s  hazard reinai ns., t o  some extent..  Becua'sc the: va l  ve ,.bod$ es- are 
. 

I .. 

smal'l, and becuase they are usua l . 1~  placed . ., ;~in.:lps.s tha.n.,,cas.ual:ly acces- 
. . .I . ., 

' i . 

s i b l e  pos i t ions,  t h i s  minor, haza.rd,,is.. .. accepted.. . , 
L ?,. . : , , .  ' , ",... . : . .. ..... 

. . .. ., 

During i n s t a l l a t i o n  and/or maintenance, o r  whenever the pump i s  i n -  

.operativ< dur ing h igh ra tes o f  ' l n s o l a t i o n j .  t he '  . >  c o l l ec to r :  temperature 

may exceed 2 1  2 0 ~ ;  Water i n  the.  co l  l e c t q r  may . \. become steam;. . . . Any 
. .- 

openin'$s i n  the  ~co l l ,ec tor ,  loop can thus. become.: the source..o.f a, j e t  . . . . . 

o f  scalding. water mixed .wi.th,,steam.,. To .reduce the haza.rd :of:being 
... .: J ;: 

exposed t o  such a  j e t ,  the fo l low ing  precaut;ions . .  . .are , rec0rrq~lende.d: 
. . 

1. Keep ch i ld ren  and pets away from valves and unf in ished 

plumbing connections dur ing i n s t a l l a t i o n  o r  repa i r .  

.2. Remove valve handles a f t e r  system i s  returned t o  service, 

and s to re  them beybnd the reach o f  chi ldren.  . . 

3 .  Keep c o l l e c t o r  covered with.cardboard o r  o ther  opaque mater ia l  

(taped i n  p lace) dur ing i n s t a l  l a t i o n  and maintenance. 

4. I n s t a l l  co l l ec to r s  t o  permit  good drainage. 

5. Drain  c o l l e c t o r  loop thoroughly p r i o r ' t o  c u t t i n g  i n t o  loop. 

6 .  When d ra in ing  c o l l e c t o r  loop i n  heat exchanger models, use 

ahose' to take the e f f l u e n t  from the d ra i n  valve t o  a  safe 

l oca t j on  such as a  s t r e e t  gu t t e r  o r  storm water dra in .  D i r ec t  

systems d ra in  through the tanks and are thus no t  hazardous. 



7. Remain  c l e a r  o f  the pressure r e l i e f  v a l v e  d r a i n  n o r ~ a l l ~ ~  
' I  ' , .: . a .  . 

r n s t a l l e d  i n  t h e '  v i c i n i t y  of t h e  i b l l e c t b ~ s .  
. . , _  . . . :. . : .  

. ' . . .  . ., 

, . , : '. 
 CONCLUSION^ A MI'NOR PERSONNEL HAZARD E X ~ S T S  WITH RESPECT TS tnl-- 

TACTING BARE COPPER OR BRASS SURFACES WHICH ARE HEATED BY HOT WATER 

LOCATING UNINSULATED SURFACES REMOTELY. 
b , . . r 

OF A GOOD SOLAR COLLECTOR. CONSEQUENTLY THIS HAZARD CANNOT BE. 
- .  

ELIMINATED. IT IS RENDERED ACCEPTABLE BY 'OBSERVING THE LIST OF'RE- 
. . .  

COMMENDED PRECAUTIONS. . ' 

1, 
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