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DESIGN REVIEW DATA PACKAGE 
. . 

' , . .  

. . 

DAYS INN MOTEL 

. . ._ , . 2753 Forest .Lane 

. :  Dal 1 as ,., Texas. 

5965 Peachtree Corners East 

Norcross, Georgia 30071 



. . 
. .  " .  . . .'. . . . 
. . 

. I  I L I ,  Ink., will . provide the, mater ial  for,  a n d  I n s t a l l  t h c  ' , '  .. . 
I . .  . :  
, . 

, , so lar  domestlc hot water system described herein f o r  Cecil  B. Day 
, . 

j , .  
. Companies, Inc., on the motel located at: 

. . 
2275 Val l e y  View Lane, Dall as, Texas 

1 
I I Thesys temwi l l  b e a r e t r o f i t a n d l s e x p e c t e d t o p m v l d e u p . t o ~ 8 d ~ )  ., ' ! ' o f  t h e  i ' nn ' s  domestlc hot water for the room and t'he associated laundry.' . 

' . . ' 

: I  .: 

! ,- A copy o f  "F Chart" p r in tou t  by month i s  provided on page 2. . .  . 

The syst.m p ip ing~chemat ic ,  1. provided on page 3. and a H s t  of qu(pnte;t 
.I 

9 

I :j ,; . i s  provided on page 4. . , 

I .  .. . 

. ,! Check valves are located i n  the co l lec to r  l i nbs  t o  prevent hot molst a i r  

from r i s i n g  through the pipe and being condensed i n  the co l lectors (which 

:: could r e s u l t  i n  co l lec to r  transport system damage I f  water were t o  freeze 
' 

.I 

: i n  the col lectors).  . . 
j :I 

rressure gauges are i ns ta l l ed  across each pump so the system flow' , ' '  

, rates can be set and read per iod ica l l y  as a preventative maintenance . . 
. . 

. . check. Temperature measuring devices are a1 so i n s t a l  1 ed so temperat~re 

. :I 

. o f  the f o l  lowing points can be measured: ' 

Input t o  co l lectors and bottom of thermal storage tank (same as input 
t o  co l lectors) ;  output o f  col lectors,  top o f  thermal storage tank and 
input  t o  heat exchangers (same as top o f  tank); output of' heat exchanger; 

i . input fromdomes.tic ho twater  tanks, output todomest ic ho twater tanks .  . . . .  

I 

I The embinat ion o f  f low rates derived from the pressure meters and 
I 
I the tmperature can be used t o  assess system performance as wel l  as 1 

I diagnosis cer ta in  system fai lures. 

. . 

(1,) '&used on "F-Chart Program* analysis using computer program developed by 

, .  Scotch brograms C'O. 
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! 1 . '  
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i ' I ; i .  . .  1 - I L I ,  Inc. 
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I ,  
I 

! I :  . -  
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, . : HEAT EXCHANGER 
1 . '. 

'Ji ;; ', 
:I , .I l - I L I ,  Inc. 

' VALVES i, 
- ,  

EQU I PNENT 

: 1; i ' ,J(l)*- TACO ' 
r I l l  . 

7000 Gal I o n  - Steel  

i' 
. CONTROL CARDS ! 8 ,  * > I .  

I i 
I 1  I! ; / 4 - . ILI ,  Inc. S C l l l  S ing le  Stage ~ i f f e r e n t j . a l  Con t ro l l e r  

I I 
I I I SENSORS 

" 1  - 
i 

8(') - HONEYWELL sensors C773A / C773C / C7730 . 

i 
, 6 

I 
i COLLECTORS - . , . 

, , I I ' 

. . + 

, cu30-w ' . 
. . 

30 - SOLAR ENERGY PRODUCTS ~ o ~ ~ e c t ~ r ~ ( ~ )  

I L I ,  Inc. 
5965 Peachtree Corners East. 
Norcross, Georgia 30071' 
(404) 449- 5900 . / 

(1) Assumes a o f  three domestic ho t  water tanks are t i e d  i n t o  the  
sys tern. 

(2) DAYSTAR Model 1400 co l l ec to r s  are considered an acceptable a1 ternatlve 
based on performance analysis. , 



I..:. : 
I,:. .'!'. . A. layout  o f  the thermal storage tank and so la r  cont ro l  . ' 

: ! ! . ; I .  ' I . . ,  

. . .  : December 21 i s  depicted, along w i t h  the planned p ip ing  arrangement. A l l  . ' : I . . :  
, * ,  . . . . external,  p i p i ng  i s  covered w i t h  1/2" expanded rubber i nsu la t i on  painted . I 

1 ; .  
j ' s ,  u n i t  i s  provided on page 6. The plan i s  considered best based on con- 

. . 
I : .  . . 

servat ion o f  f l o o r  space and minimizing s ~ l a r  system piping.  This p,lan .. 

can be adjusted. provided Days Inn prefers  some a l te rna te  layout. . . . . . 

..  I : 
, . .  . !  : . L .  w i t h  la tex .  . I n te rna l  p ip ing  w i l l  be e i t he r .  f i b e r  jacket,. o r  expanded 

. j . . . ',* ;. 

. - :  rubber. The so la r  thermal storage tank w i l l  be insu la ted a t  R 19 o r  bet ter .  
. , ' ,. 

: , : The tank i s  planned f o r  a 4 ' ~ 5 ' ~ 5 ' 4 "  height. This conf igurat ion provides . , ' 

I  
; ,  . ,  

' f 0 r . a  minimum space requirement wh i le  making r e t r o f i t  possib le wi thout  . : . . 

I 

i i  , 

, en larg ing the! 6' door openings; . . . . 
. . 

. . .  
. .  . 

. . 
. . 

. . 

. . : .  

. . 

, . ,  

Controls for the system cons is t  of fou r  d i f f e r e n t i a l  thermostats. 

I i i  . ii I 
. ; I  1 1  

. i?; l  
;.:! 

, . , . I \  . 
I : !  1 
1. 

1 ,  
' ,  

. 

1 : :  . I  One fo r  the co l lec tor /s torage d i f f e r e n t i a l '  which cont ro ls  PI. Three 
; ; . :d i f ferent ia ls are used t o  con t ro l  DHW (tank. heating, one f o r  each tank). 
... 

[ !  . .  . Any one o f  these d i f f e ren t i a l  thermostats can t u r n  on P2 and the DHW 

: c i rcu la t lonpump when the water i n  the botrom o f  i t s  DHW tank i s  cooler  
' : ,  

, ,  , than the  water i n  the top o f  the 1,000 ga l lon so la r  storage tank. A l l  
I 

I I . . , , df f f e ren t i a l  con t ro l l e r s  have var iab le  t u r n  on l t u rn  o f f  se t t ings.  For ': . 
' 

I 
i . 
, 

! 1. 

: 

t 

I 

. 
: 

1; 
1. ,I 
I . :  

. ,  , I "  
, , t h e ' c o l l e c t o r . l o o p  a T o f  1 0 ' ~  on and 3 ' ~  o f f  i s  planned. For the ;,..i.:.: 

. I ; I  . th ree DHW T's .a 1 8 ' ~  on and a lo°F off i s  planned f o r  the heat t r ans fe r  
. .. 

! ' I  through the heat exchanger. A simp1 i , f ied schematic i s  provided on page 7. 
. , ,;!:I 1 1.11 ... . 
. The so la r  equipment, i nc lud ing  the storage tank, i s  t o  be located 1 .  d i r e c t l y  below the c o l l e c t o r  arrays which are shown i n  the Roof Plan, ' . 

5 '  . .  . I . < / ,  ; '  ! ' [ ! i ' i i  ,. . page 8 .  , The c o l l e c t o r s  . face . south* 5'. . A c o l l e c t o r  angle o f  28' - , 
I 

: i I '  . : ,  1: . : ,  provides maximum yea r l y  energy. Spacing of 22' o r  greater w i l l  be main- 
: , ! , I  ;: 

I ; . tained t o  preventshading. :  . .  
i , !*I. .. 
I 1.1;. . . l l ! l  , The ar ray i s  f u r t he r  depicted i n  Col lec tor  Array Piping, Elevat ion 
: ,l,!.;l ! 

I . 1 and Plan drawings, page 9'. Here the 10' sun angle f o r  8 A.M. on' . .  . 
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SECTION I 

SYSTEPI DESCRIPTIOrl 

The system i s  designed t o  p rov ide  s o l a r  heated domest ic h o t  wa te r  
t o  t h e  motel  f o r  use i n  t h e  r e n t a l  u n i t s  f o r  shower and l a v a t o r y  purposes 
as w e l l  as h o t  water  f o r  t h e  laundry  room. The system i s  an automat ic  
draindown des ign employing an atmospheric vented s to rage  tank  f o r  s t o r i n g  
t h e  h o t  wa te r  c o l l e c t e d  by t h e  1,000 square f on t  c o l l e c t o r  a r ray .  The 
c o l l e c t o r  a r r a y  i s  mounted an the  roo f  d i r e c t l y  above t h e  l aund ry  room 
where t h e  s to rage  tank  and c o n t r o l  u n i t  a r e  loca ted .  The c o n t r o l  u n i t  
houses a1 1  pumps, hea t  exchangers, d i  f f e r e n t i  a1 thermostats ,  r e1  ays , 
va lves  (excep t  one check va l ve  i n  t h e  c o l l e c t o r  r e t u r n  1  i n e ) ,  meters,  
gauges, and sensors (excep t  f o r  the  c o l l e c t o r ,  thermal s to rage  and DHW 
tank  sensors) .  

The c o l l e c t o r  a r r a y  c o n s i s t  o f  f o u r  l a r g e  modules c o n t a i n i n g  a  t o t a l  . 
o f  20 c o l  l e c t o r s  plumbed i n  se r i es /pa ra l  1  e l .  The two end, modules c o n t a i n  
e i g h t  c o l l e c t o r s . e a c h  w h i l e  t h e  two cen te r  modules c o n t a i n  seven c o l l e c t o r s  

' each. 

Fi,gure 1  dep i c t s  t he  c o l l e c t o r  a r r a y  and module r e l a t i o n s h i p  as we11 
as t h e  c o l l e c t o r  plumbing. The c o l l e c t o r  feed i s  a t  t h e  bottom o f  t h e  
c o l l e c t o r s  and connects t o  t h e  l e f t  and r i g h t  p o r t s  o f  t h e  c o l l e c t o r  i n - .  
t e r n a l  headers. 

The f i r s t  and second mo'dule a re  fed th rough a 1-1/4" p i p e  w h i l e  t h e  ,. 

. " t h i r d  and f o u r t h  modules a r e  f e d  f rom a  1  i n c h  and 3/4" p i p e  r e s p e c t i v e l y .  

The c o l l e c t o r  r e t u r n  p i p i n g  i s  i d e n t i c a l  t o  t h e  feed  except  f o r  t h e  
l a s t  o u t l e t  i n  module No. 4 which has a  vacuum breaker .  S ince a l l  i n f e r n a l  
headers (upper and l owe r )  a r e  connected i n  se r i es ,  t h e  s ing1  e  vacuum 
breaker  can f u n c t i o n  f o r  a1 1  c o l l e c t o r s .  

. The s o l a r  c o l l e c t o r s  havq copper absorber p l a t e s  coated w i t h  a  f l a t  
b l a c k  f i n i s h .  The g l a z i n g  i s  water  w h i t e  tempered g lass  w i t h  a  s t r i p p l e d  
p a t t e r n  which reduces spect6a l  r e f l e c t a n c e .  The c o l l e c t o r s  a r e  south 
f a c i n g  and a t  a  p i t c h  o f  26 f o r  'maximum yea r  around c o l l e c t i o n .  
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PROJECTED SOLAR SYSTEM PERFORMANCE 
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Notes : 1 )  Angle - C o l l e c t o r  ang le  w i t h  hor i zon ;  2) F" TA - C o l l e c t o r  
performance i n t e r c e p t ;  3 )  F" UA - C o l l e c t o r  performance s lope;  
4 )  WTR - Domestic h o t  water  l o a d  - m i l l i o n  BTU/month; 5)  F  2- 
Net  area o f  c o l l e c t o r  absorberp la te ;  6 )  FRS - F r a c t i o n  o f  t o t a l  
l o a d  p rov ided  by  s o l a r ;  7 )  MBTU - F i r s t  e n t r y  - T o t a l  l o a d  ' - 

m i l l i o n  BTU; 8 )  MBTU - Second e n t r y  - S o l a r  c o n t r i b u t i o n  m i l l i o n  
BTU; 9) F i r s t  12 s e t s  o f  o u t p u t  da ta  - month ly ,  s t a r t i n g  i n  
January; 10) L a s t  s e t  o f  o u t p u t  data,  y e a r l y  t o t a l s .  



SECTION I 1  

SYSTEM OPERATION 

- 
A schematic o f  t h e  system i s  prov ided i n  F igure  2. The s o l a r  

c o l l e c t i o n  loop  i s  from t h e  bottom o f  t h e  1,000 g a l l o n  s torage tank 
through P and t h e  c o l l e c t o r s  and r e t u r n . t o  t he  s torage tank.  The check 
va lve  i n  &he r e t u r n  l i n e  i s  added t o  prevent  m o i s t u r e  from r i s i n g  i n  t h e  
p ipe  and condensing i n  the  c o l l e c t o r s .  To heat domestic ho t  water, pumps 
P . and P ' a r e  ac t i va ted .  Pamp P ' c i r c u l a t e s  ho t  water from t h e  t o p  o f  
t g e  1,008 g a l l o n  storage tank th60ugh the  s h e l l  s i d e  o f  t h e  heat exchanger' 
and re tu rns  t o  t h e  bottom o f  t h e  domestic ho t  water tanks through t h e  tube 
s ide  o f  t h e  heat exchanger and re tu rns  t h e  heated water t o  t h e  upper sec t i on  
o f  t h e  domestic ho t  water tanks. Equal p ipe  lenghts  a r e  mainta ined from 
each tank t o  t h e  corrlnlon feed l i n e s  t o  ensure balanced f l o w  from each tank. 
A back f l o w  preventor  i s  l oca ted  between t h e  c o l d  water supply l i n e  and 
t h e  s o l a r  water heat ing  pump t o  prevent  water from being pumped i n t o  t h e  
c o l d  water supply l i n e .  

The pumps are  c o n t r o l l e d  by d i f f e r e n t i a l  temperature c o n t r o l l e r s ,  
see Figures 2 and 3. Operat ion i s  based on t h e  c o l l e c t o r  ternperature(S ) 
being h o t t e r  than the  bottom o f  t he  s torage tank (Sp) t o  c o l l e c t  and s t h e  
energy. This  c o n t r o l  i s  v i a  SC120-1. Pumps P2 and P a r e  operated by t h e  
SC120-2 which uses sensors S3 i n  t he  top  o f  t h e  s toraae tank and S i n  t h e  
bottom of one of t h e  domestic ho t  water tanks. When S3 i s  h o t t e r  than S4, 
SC120-2 energizes P2 and P . SC120-2 a l s o  opeates R6 which energizes 
automatic valves V1, V2, a$d V3. 

The LCD tempeature meter ob ta ins  i t s  9v D. C. power from e i t h e r  of 
t h e  SC120 c o n t r o l l e r s .  I t s '  temperature sensors a re  designated T1 through 
T and are l oca ted  as shown i n  F igure  2. Systenl temperatures can be read 
f tom the  panel meter by rulalir~g L?,e s e l e c t o r  s w i t c h  on the  f r o n t  panel 
o f  t h e  c o n t r o l  u n i t  from TI th rough T i .  Meter c a l i b r a t i o n  i s  performed i n  

. p o s i t i o n s  T7 o r  T8. 

Pressure meters a re  mounted on the  suc t i on  and d ischarge s ide  of PI, 
P and P3. System f low r a t e s  can be determined by read ing  these 
mzters and us ing  the  curves prov ided i n  F igure  4. 
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CALIBRATION STEPS FOR I L I  'S 

SOLAR DIFFERENTIAL CONTROLLER MODEL 120 

' USED FOR THE COLLECTOR PUMP 

. . 
2. PUT DIFFERENTIAL CONTROL SWITCH I N  THE AUTOMATIC POSITION. 

3.  TURN R1 AND R ON CONTROLLER FULLY CLOCK WISE (CW) (R I S  THE LOWER 
POT, R2 I S  T H ~  UPPER POT OR MIDDLE POT I F  THREE POTS ARE ON THE BOARD). 

. 4 .  REMOVE OPERATIONAL,SENSORS AND CONNECT CALIBRATION SENSOR BOX TO ' 

, CONTROLLER. (HIGH TEMPERATURE SENSOR (HTS) ON INSIDE TWO TERMINALS 
REFERENCE SENSOR ON OUTSIDE TNfl TFR.MINALS). 

5. SF? REFERENCE SENSOR TO ."760. 

6 . .  S E T  HTS TO 775 ( 15' AT ON). 
. . 

7. ' TURN POWER TO CONTROLLER ON. 
. . 

*8. ADJUST R; COUNTER CLOCKWISE(CCW) UNTIL LED LIGHTS. 

9. ADJUST R1 FUPLY CCW. 

' 10. , SET '  HTS TO 765 ( 5' AT OFF). 

' . 11. ADJUST R1 CW UNTIL LED GOES OUT. 

12. SET HTS TO 776 - I. Ftl SHOULD COME ON, I F  NOT, ADJUST RE.  

13. : S E T  HTS TO 765 - LED SHOULD GO OFF, I F  NOT, ADJUST R1. 

(Repeat s t e p s  8 and 9 u n t i l  c a l i b r a t i o n  i s  w i t h i n  d e s i r e d  r a n g e  o f .  acc~rracy) ,  

14. TURN POWER OFF TO THE DIFFERENTIAL CnNTROLLER. 

15. REMOVE CALIBRATION SENSOR ,BOX AND RECONNECT OPERATIONAL SENSORS. . 

., 16. ..TURN POGIER ON. 

* LEU ( L i g h t  - - E m i t t i n g  - Diode-an i n d i c a t o r  b u l b )  

' Notes: 
1 ) Cal i b r a t i o n  can be made a t  any d e s i r e d  tempeatures ,  

however, i t  i s  recommended t h a t  t h e y  be made i n  t h e  
r a n g e  o f  expec ted  systems o p e r a t i o n .  See t h e r m i s t o r  
t r a n s f e r  c h a r a c t e r i s t i c s  t a b l e  f o r  r e s i s t a n c e  s e t t i n g  . . 

o t h e r  than  t h o s e  g i v e n .  

. . 2) L i n e a r  p o t s  can be used and s e t  a t  . d e s i r e d  r e s i s t a n c e  
. . ' . v a l u e . a c c o r d i n g  t o  t h e r m i s t o r  t r a n s f e r  c h a r a c t e r i s t i c s  

t a b l e s  i n s t e a d  o f  u s i n g  t h e  c a l i b r a t i o n  box. 



CALIBRATION STEPS FOR I L I ' S  

SOLAR DIFFERENTIAL CONTROLLER MODEL 120 

USED FOR THE D.H.W. PUMP 

.,I. TURN POWER OFF.TO THE DIFFERENTIAL CONTROLLER. 

. . 

3. TURN R~ AND R ON CONTROLLER FULLY CLOCK WISE (CW) ( R  IS THE LOWER 
. . . . , POT, R2 I S  T H ~  UPPER POT OR MIDDLE POT I F  THREE POTS ARE ON THE BOARD). 

. ' *  " 

4 .  R E M O V E  OPERATIONAL SENSORS AND CONNECT CALIBRATION SENSOR BOX TO 
CONTROLLER. (HIGH TEMPERATURE SENSOR (HTS) ON INSIDE TWO TERMINALS ' '  . 

REFERENCE SENSOR ON OUTSIDE TWO TERMINALS). 

5. SET REFERENCE SENSOR TO 760. 

. . 6. SET HTS TO 780 ( 20' AT ON). 

7. ,TURN POWER TO CONTROLLER ON. . . 

'8. ADJUST Rp COUNTER CLOCKWISE(CCW) UNTIL LED LIGHTS: . . 

9. ADJUST R~ FL I~LY .  CCW. 
. . 

' 0 ' SET HTS TO 770 ( 10' A T  OFF). 

11. ADJUST R1 CW UNTIL LED GOES OUT. 

1 2 .  SET HTS TO 780-  LED SHOULD COME ON, I F  NOT, ADJUST R2. 
. . 

13. SETHTS TO 770-  LED SHOULD GO OFF; I F  NOT, ADJUST Rl. 
. .  . 

(Repeat s t e p s  8 and 9 u n t i l  c a l i b r a t i o n  i s  w i t h i n  d e s i r e d  r a n g e  o f  accu racy ) .  
. . 

14. TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER. . .. 
. . 

15. REMOVE CALIBRATION SENSOR B O X  AND RECONNECT OPERATIONAL SENSORS. 

. 16. TURN POWER ON. 
. . 

* LED ( L i g h t . E m i t t i n g  - - Diode-an i n d i c a t o r  b u l b )  .. . - 

. . 

, . 

. . Notes:  
. . 1 ) Cal  i b r a t i o n  can be made a t  any  d e s i r e d  tempeatures ,  

however, i t  i s  recommended t h a t  t h e y  be made i n  t h e  
range  of  expec ted  systems o p e r a t i o n .  See t h e r m i s t o r  
t r a n s f e r  c h a r a c t e r i s t i c s  t a b l e  f o r  r e s i s t a n c e  s e t t l n g  , , '  

o t h e r  t h a n  t h o s e  g i v e n .  

: . 2)  L i n e a r  po,ts c.an be used 'and" , s e t  a t  .desi ' red r e s i s t a n c e  
v a l u e  a c c o r d i n g  t o  t h e r m i s t o r  t r a n s f e r  c h a r a c t e r i s t i c s  
t a b l e s  i n s t e a d  o f  u s i n g  t h e . c a l i b r a t i o n  box. 





ILI TEMPERATURE. METER 

CALIBRATION PROCEDURE 

- .  

Set s imu la tor  s e t t i n g  a t  650(A res is tance equ iva len t  t o  a  sensor a t  o0 C). 

Adjust  OFFSET POT 6  u n t i l  LCD reads 000. 

Set s imu la tor  s e t t i n g  a t  821 ( A res is tance equ iva len t  t o  a  sensor a t  100' C). 

Ad jus t  SCALE POT.unti1 LCD reads 100. 

Repeat steps 1 through 4  u n t i l  t he  c o r r e c t  readings a re  obtained. 

COMPONENT DESCRIP.TION 

40 p i n  LCD ( L i q u i d  Crys ta l  D isp lay)  

40 p i n  I C  c h i p  

9 v o l t  DC i n p u t  te rmina ls  

Sensor i n p u t  te'rminal s  (and s imu la tor  i n p u t  te rmina ls )  

Scale potent iometer 

6. o f fse t  p'otentipmeter 

7. Sensor s imu la tor  ( I f  a  s imu la tor  i s  n o t  ava i l ab le ,  a  res is tance o f  3250 ohms 
i s  the  same as a  s e t t i n g  a t  650. A res i s tance  o f  4109 ohms i s  t he  same as a  
s e t t i n g  a t  821.) 
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, .. . 

. . . . 

. . '.. . .' 
.. . 

EMERGENCY SHUTDOWN 

I ,  EMERGENCY SHUTDOWN - THE SWITCH ATTHE'BOTTOM'LER o f t h e  c o n t r o l  , '  

box w i l l  d isconnect a l l  power t o  s o l a r  u n i t  (DOWN. I S  OFF). . 
. .. 

. . 

I F  LEAKAGE I S  THE CAUSE FOR EMERGENCY SHUTDOWN, f i r s t  c l ose  valves 
# 8 and # 9 . Th is  i s o l a t e s  the s o l a r  system from the  c i t y  water supply 
and b u i l d i n g  d i s t r i b u t i o n .  Next c lose  valves # 5 , # 6 , and # 7 .  Th ls  
i s o l a t e s  the  1,000 g a l l o n  tank from the  p i p i n g  system. 

RLTURN TO OP€RATION - If the system was tu rncd o f f  du r ing  t h e  day, 
f o r  over  5  minutes, w i t h  the  sun out ,  t h e  system should n o t  be tu rned on 
u n t i l  sunset. The reason fo r  t h i s  i s  w i t h  t h e  sun ou t  and the  c o l l e c t o r  
p l a t e  dry,  t h e  c o l l e c t o r  p l a t e  w i l l  get  very  hot. I f  water i s  pumped t o  
t h e  c o l l e c t o r s  w h i l e  they  are  very hot, i t  would f l a s h  i n t o  steam and 
poss ib l y  damage a  c o l  1  ec tor .  

T o  rOturn  t o  a  safe ' ope ra t i on  p i t  a1 1  c o n t r o i  switches (smal l  . k w i t c  
t o  OFF (middle p o s i t i o n ) .  Turn t h e  power sw i t ch  t o  ON. I f  the  sun i s  
n o t  ou t  o r  t he  system has been off for  l e s s  than5 minutes t u r n  the : ,  
c o l l e c t o r  sw i tch :  t o  ON, t he  c.01 l e c t 6 r  c i r c u l a t o r  pump should t u r n  on. 
Now swi tch  the. c o l l e c t o r  sw i t ch  t o  AUTO and leave there.  Next, operate 
the  D.H.W. switches ON. The two pumps should operate and the  th ree  Taco 
valves on the  d ischare s ide  o f  the  heat exchanger should opeate. Now 
p u t  the  swi tch  i n  t he  AUTO pos i t i on .  The system i s  now i n  the  f u l l y  
automatic pos i t i on .  

. hes ) 

Note: . A l i g h t e d ,  fuse ho lder  i n d i c a t e s  a  blown fuse. 



SECTION I V  

MAINTENANCE 

MONTHLY CHECK SIGHTGLASS. When t h e  tank i s  h o t  and t h e  c o l l e c t o r s  
a r e  d ra i ned  (end of a  b r i g h t  day ) ,  t h e  wa te r  l e v e l  observed i n  t h e  
s i g h t  g l a s s  should  be below b u t  w i t h i n  1 "  (one i n c h )  o f  t h e  t o p  o f  
t h e  s i g h t  g lass .  I f  . the l e v e l  i s  g r e a t e r  than  1 "  (one i n c h )  below 
t h e  t o p  o f  t h e  s i g h t  g l a s s  wa te r  should  be added. Add t h e  wate r  
th rough  t h e  d r a i n / f i l l  va l ve  a t  t h e  bottom o f  t h e  c o n t r o l  u n i t .  
Connect a  hose between t h i s  d r a i n  va l ve  and a  w a t e r l i n ~ .  (Make sure  
t h e  vaccum breaker  i s  on t h e  fill v a l v e ) .  Open t h e  va lves  a t  b o t h  
ends o f  t h e  hose and l eave  b o t h  open u n t i l  t h e  wa te r  l e v e l  observed 
i n  t h e  s i g h t  g l a s s  i s  even w i t h  t h e  t o p  o f  t h e  s i g h t  g l ass .  Turn  
o f f  bo th  va lves a t  t h e  ends o f  t h e  hose and remove t h e  hose t o  p re -  
ven t  tampering o r  o v e r f i l l i n g .  

2 .  BI-MONTHLY CHECK AUTOMATIC VALVES. T h i s  t e s t  w i l l .  determine i f  t h e  
va lves  a r e  s tuck  open. Operate t h e  D.H.W..switches on t h e  c o n t r o l  
box t o  t h e  m idd le  p o s i t i o n  (OFF). Wait  about 1  m inu te .  On t h e  
s i d e  of  each green va l ve  ope ra to r  i s  a  b l a c k  l e v e r .  Move t h e  l e v e r  
towards t h e  p i p e  and then  away f rom thep ipe  - r e s i s t a n c e  should  be 
f e l t  moving t h e  l e v e r  towards t h e  p i p e  ( you a r e  manua l l y  opening' 
t h e  v a l v e ) .  If t h e  l e v e r  w i l l  move o n l y  about hal f -way t hen  s t o p  - 
t h e  va l ve  i s  f r o z e n  shu t .  I f  no r e s i s t a n c e  i s  f e l t  moving t h e  l e v e r  - 
t h e  va l ve  i s  f rozen open. Repeat f o r  a l l  t h r e e  va lves .  Now, s w i t c h  
t h e  t h r e e  bottom l e f t  swi tches t o  t h e  ON p o s i t i o n  (push s w i t c h  t o  t h e  
l e f t ) .  Wait  about 2 minutes.  Opera t ing  t h e  same l e v e r s  on t h e  va lves ,  
no r e s i s t a n c e  should  be f e l t .  I f  r e s i s t a n c e  i s  f e l t  push,ing t h e  
l e v e r  towards t h e  p i p e  t h e  v a l v e  i s  n o t  opening. If t h i s  c o n d i t i o n  
e x i s t s  see i f  24VAC i s  be ing  d e l i v e r e d  t o  t h e  a c t u a t o r  (g reen  box 
on v a l v e ) .  I f  24VAC i s  be ing d e l i v e r e d ,  r e p l a c e  t h e  a c t u a t o r .  If 
24VAC i s  n o t  be ing  d e l i v e r e d  c o n s u l t  I L I ,  I nc .  A f t e r  comp le t ion  o f  
t h i s  t e s t ,  r e t u r n  - ALL t h e  swi tches t o  t h e  AUTO p o s i t i o n .  

3. CHECK CONTROL CARDS. I f  o p e r a t i o n  i s  quest ioned.  I n s u r e  a l l  swi tches 
a re  i n  AUTO p o s i t i o n .  To check, t h e  sensor a t  t h e  bot tom o f  each 
tank  ( s o l a r  and D.H.W.) i s  p u t  i n  i c e  wa te r  - t h e  l i g h t  cor responding 
t o  t h a t  sensor should  t u r n  on ( i f  i t  i s  o u t ) ;  p u t  i t  i n  b o i l i n g  water  
- t he  l i g h t  should  t u r n  o f f  ( i f  i t  i s  on) .  

4. PERIODICALLY RECORD TEMPERATURES. Record a t  l e a s t  month ly .  .P ick  a 
c l e a r  day and reco rd  every  2 o r  3 hours.  T h i s  i s  a  o p e r a t i o n  
r eco rd  o f  t h e  systen~. and w i l l  h e l p  i d e n t i f . ~  an,y problem t h a t  m i g h t  
o therw ise  go unno t i ced .  

5. PUf4P MOTORS. The motors  and purnps a r e  permanent ly l u b r i c a t e d  and 
r e q u i r e  no o i l i n g .  A pump seal  l e a k i n g  w i l l  cause a  viet spot  on 
t h e  f l o o r .  A burned o u t  pump motor  w i l l  i l l u m i n a t e  o n e . o f  t h e  t h r e e  
larnps on t he  f r o n t  o f  t h e  c o n t r o l  box when t h e  pump i s  s i gna led  t o  
t u r n  on. To t u r n  t h e  pumps on, f i r s t  i n s u r e  t h e  breaker  i s  on and 
t h e  power s w i t c h  i s  on. To n ianual ly  t u r n  on P-1, sw i t c5  t h e  c o l l e c t o r  



w i t c h  t o  t he  ON POSITION. The smal l  r e d  l i g h t  above t h e  s w i t c h  
shou ld  t u r n  on a long  w i t h  t h e  pump. Return t h e  s w i t c h  t o  t h e  
AUTO POSITION. Sw i t ch i ng  t he  D.H.W. sw i tches  t o  t h e  ON POSITION w i l l  
opera te  P-2 and P-3. Return t h e  s w i t c h  t o  t h e  AUTO POSITION. 

6. EFlERGEPICY TURN OFF. The s w i t c h  a t  t h e  bot tom l e f t  o f  t h e  c o n t r o l  
box w i l l  d i sconnec t  a1 1  power t o  t h e  s o l a r  u n i t  (DOWN I S  OFF). 

7. PUMP FUSE CHECK - 
A. Turn  "POWER" s w i t c h  t o  ON , If l i g h t  i n  t h e  power f use  t u r n s  

on, t h e  main power fuse i s  blown. Replace i t  w i t h  a  30 amp 
s low blow #4AG fuse .  

B. Power must be on. Operate "COLL" Swi tch  t o  ON i f  t h e  l i g h t  
l a b e l e d  P-1 t u r n s  on then  t h e  fuse i s  blown; r e p l a c e  i f  re- 
qu i red .  If n o t ,  r e t u r n  t h e  sw i tch  t o  AUTO. T h i s  t e s t s  P-1 

, . , c i r c u i t .  ( I f  fuse needs replacement use 220 amp, 4 AG f u s e ) .  

C. Power operates "D.H.W." Swi tch t o  ON i f  t h e  l i g h t ' s )  l a b e l e d  
P-2 o r '  P -3  t u r n  on, t h c n  t he  fuse(s )  a r e  b l ow t~ ;  r ep lace  i f  
requ i r ed .  I f  no t ,  r e t u r n  t h e  s w i t c h  t o  AUTO. T h i s  t e s t  P-2 
and P-3. ( I f  f u s e  needs replacement use 15 amp, 4 AG fuses.)  



OPERATING RECORDS 

The system temperature and f low r a t e s  a re  key i n f o r m a t i o n  i n  
de te rmin ing  how w e l l  t h e  s o l a r  system i s  per forming.  'There fo re ,  t h i s  
i n f o r m a t i o n  should  be determined p e r i o d i c a l l y  and some judgement made 
as t o  system performance. To a i d e  i n  d e t e c t i n g  performance t r ends ,  t h e  
data should  be recorded and i n f o rma t i on  comparisons made w i t h  p rev i ous  
da ta  taken  under comparable c o n d i t i o n s .  If t h e  c o n d i t i o n s  ( o u t s i d e  
temperature,  sunshine, and temperature of t h e  l o a d )  a r e  n o t  c l o s e  t h e r  
no' judgement can be made as t o  system t rends .  A suggested da ta  sheet  
format  i s  p rov ided  on t h e  f o l l o w i n g  page. 

Under normal o r  average c o n d i t i o n s ,  one cou ld  e x ~ e c t  t h e  temperature 
r i s ' e  across t h e  c o l l e c t o r s  (TI - T ) i n  t h e  area o f  6 C. T h i s  i s  a l s o  
a reasonable t evpe ra tu re  r i s e  on t i e  ou tpu t  o f  t h e  U X  t ube  (T5 - T ) i f  
T6 i s  i n  t h e  15 C range and T i s  i n  t h e  area o f  25 C. As T inc rgases  
o r  T3 decreases, ) w i ? l  decrease. Observat ion o f  thgse  temperatures 
over  a  p e r i o d  o f  1  a s s i s t  i n  d e t e c t i n g  t h e  need f o r  system 
maintenance. 

The r a t e  o f  f l o w  th rough  t h e  pump c i r c u i t s  e f f e c t  t h e  temperature 
r i s e l f a l l  o f  t h e  c i r c u i t s .  The normal f l ow r a t e  th rough  t h e  c o l l e c t o r s  
(P ) shou ld  be i n  t h e  area o f  30 gpm. (/\P o f  22 PSI ) .  The mean f l o w  
r a l e  through t h e  s h e l l  s i d e  o f  t h e  heat  exchanger P , i s  23 gpm ( P o f  
16 PSI)  and t h e  tube  s i d e  P -3, i s  34 gpm ( a ~  of 13 PSI) .  It i s  n o t  
necessary t h a t  these f low r a t e s  be exac t .  However s i g n i f i c a n t  depar tu res  
f rom these r a t e s  i n d i c a t e  changes i n  system o p e r a t i n g  c h a r a c t e r i s t i c s .  
It i s  t h e r e f o r e  d e s i r a b l e  t o  d e t e c t  ve r y  e a r l y  any changes t h a t  i n d i c a t e  
a  t r e n d  e i t h e r  up o r  down. 

F i gu re  4 p rov ides  a cu r ve  f o r  i n t e r p e r t i n g  p ressure  drop ac ross  
t h e  pumps i n  terms og gmp. By t a k i n g  t h e  pump d i scha rge  p ressure  and 
s u b t r a c t i n g  t h e  pump s u c t i o n  p ressure ,  we o b t a i n  a  P which can be 
en te red  on t h e  l e f t  a x i s  o f  t h e  graph. Reading across u n t i l  t h e  p rope r  
pump curve  i s  i n t e r s e c t e d  and then  down . t o  t h e  h o r i z o n t a l  a x i s ,  we can 
f i n d  t h e  c a p a c i t y  f low i n  g a l l o n s  per  minute.  An example i s  p rov i ded  
on F igu re  4 t o  i n s u r c  p roper  i n t e r p r e t a t i o n .  

I f  convers ion between degrees c e l  s i u s  and f a h r e n h e i t  i s  des i red ,  
use t h e  equat ions below: 



PRESSURE READING 
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SECTION V 

SYSTEM EQUIPMENT 

PUMPS 

2 - BELL & GOSSETT. 
1 - BELL & GOSSETT 

' VALVES 

3 - TACO 

' TANK 

1 - IIT, !nc. 1,000 Gal lon - Stccl, Non-pressure. 
Nurl- t o x i c  epoxy pa in t  i ns ide .  Temperature range ( p a i n t ) ,  -20UF t o  
220oF. 

HEAT EXCHANGER 

1 - I L I ,  Inc.  HX - 8048-4P-1C . -  

Wi th 1600F. i n l e t  water @ 23 GPM (She l l  s i de )d  and 1300F i n l e t  water . 

@ 34 GPM (Tube s i d e )  HX designed t o  g i v e  145 F water (She l l  sid.e) 
and 1400F water (Tube s i d e - t o  DHW Tank) 

CONTROL CARDS 

, '  2 - I L I ,  fnc. SC120 S ing le  Stage D i f f e r e n t i a l  C o n t r o l l e r  

TEMPERATURE METER 

1 - I L I ,  Inc. M 15 LCD 

SENSORS 

10 - HONEYWELL Sensors C773A / C773C / C773D 

COLLECTORS 

30 - SOLAR ENERGY PRODUCTS Co l l ec to rs  

I L I  , Inc.  
5965 P-eachtree' Corners East 
Norcross, Georgia 30071 
(404) 449-5900 



BELL & GOSSETT 

> 

8-341 
REVISION 3 

Series 1535 
Close-Coupled Centrifugal Pumps 

JOB B 8 G REPRESENTATIVE 

UNIT TAG NO. ORDER NO. DATE - 

ENGINEER SUBMITTED BY DATE 

CONTRACTOR APPROVED BY DATE 

I DIMENSIONS 

CONSTRUCTlON 
FEATURES 
CI Volute 

, Brass Impeller 

SS Shaft 

Mechanical Seal for 
temperatures ranging 
from -20°F. to f225OF. 

Bronze Fitted Construction. Motors-Open Dripproof. Single Phase-Unit Number ending in  "S", 115/230 Volt, 60 Cycle, 1 Phase. 
Three Phase-Unit Number ending i n  "T", 200 Volt or 230/460,60 Cycle, 3 Phase. (Please specify) 
A l l  Sinqle Phase Motors have built in  overload protectors. 3500 RPM. 175 PSI  Maximum Working Pressure. 

FLUID HANDLING DIVISION 

- - 

MODEL 
NO. 

DIMENSIONS IN INCHES 

C I D  E 1 F G I  H 

5 8 351s I Y3 1 1% ! 1 1 14% 3% 
3% 
3% 

2% 8 
8 
8 

15 
14 1 FIG. 1 

% j FIG. 1 
'4 ! -- FET- 

353s i % 1 1% i 1 15% i 21%. i 5 8 i 3% : 8 

2'%n 1 8  1/4 
14 

378 8 % 

353T j % I l l 4  i 1 

F I G . 1 -  
F-E'T- 
F I G 7  

15Y2 j 2IH6 1 5 j 8 1 378 8 
3543 1 I--, .- 1 114 : 1 15% i 2 %  I 5-.- 8 j 2 h  / 8 I % / FIG. 1 

1 1 15 I 21%6*8 

1/4 FIGX- 
1/4 ~ l G . 2  
14 FiK-2- 

-- 
354T j 1 / 11/, 1 1 6  j 2 %  5 j 8 / 3 % i  8 
355s : 1 1 1 j 1636 i 21% ! 5% 1 8 J 3% j 8 

352T 1 -- Y2 / 1% i 1 i 15 j 2 1 X s j 5  1 8  

355T i 1Y2 1 1% ;- 1 [ 16M6 i 2?s/16 5% i 8-i 3% 1 8  -- 
356T 1 2 1% 1 - i 1 6 ~ ~  2'Hs 5% 8 3% j 8 1 14 1 FIK"F 
357s 1 1 1 2 i 1\/2 : 16 : 21946 61)lis j 8 7 6  336 1 836 55 ~ I Q T  
357T i 1 j 2 : 1% i 16% -- 236-1 5%6 1 878 3% 8% / H F I G . l  
3588 1 1Y2 1 2 i 11/2 17%6 2'36 59/16 j 8 7 8 1 3 %  1 834 

6l H+-5F7---. -- --- 
I i 59/16 i 8- 378 I 3 58T 1 2 1 2 1 1 Y2 

Y2 

2 fiK-2-- 
2 1 FIG-2- 

359T 
3510T 

F T G T  

2 HP through 5 HP units arc not available in single phase. 

----&- -- 8% 
2 1 2  1 1 %  6 1 5%6 3% 1 8% j 8% 1 , 3 

3511T , 5 

- 
p- _- 17%6 17 878 3% , 834 

2 I 1 'k7 18Ij/16 2'36 r 5 V F - j - - 8 %  1 3 i 8% 
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. SERIES 
. . 1 eiR5 PERFORMANCE CW.VES 

I " '  

PRINTED IN U.S.A. 6-75 

CAPACITY IN U.S. GALLONS PER MINUTE 
1 

8200 N AUSTIN AVE MORION GROVE. ILL W5.l 
INTERNATIONAL'TELEPHONE AND TELEGRAPH CORPORATION 

Add "8" to pump numberwhen orderlng single phase pumps. Add "1" to pump number when ordering three phase pumps. 

L _ 
\ 



MODELS 
555- 'il" 560-%" 571 - J,"" 
556- ',h" 561 -?.i" 572-7" 
557-1" 562- 1 " 573- 1 I/,'' 

ZONE VALVES 
I I I I I I m m m ~ R m m l m a E s ~ ~ ~  

EFFECTIVE: May 15, 1971 

Supersedes: IS-1004-1, Dtd., 2/1/69 

T O  SERVICE The Taco-Zone Valve i s  an electrically operated valve used for zone control of Hydronic 
Heating and/or Cooling Systems. It controls the flow o f  water in a room or zone in response 
to the demands of the room or zone thermostal. This valve i s  a precisely made device and 
must be installed with -care. 

555-1/2" 560-'/2" 571-J/4" 
RATING 556- 561- J / ~ "  572- 1" 

557-1" -- 562-1" 573- 1 I/., " 

Working Pressure (PSIG at Volve including Pump Head) - 125 PSI 125 PSI 125 PSI 

Maximum Differential Across Valve i Pump Head-Feet 
o f  water) - 150 Ft. 65 Ft. 65 Ft. 

Recommended Temperature Range - Max. - 240 F 240 F 240 F 
Min. - 4 0  F 40  F 4 0  F 

Electrical Rating .............................. ..Amps. - 1.0 Max. 1.0 Max. 1.0 Max. 
Volts - 24 24 24 

1 - Twist off Power 
Head 

2 - Remove the 4 
Screws from hold 
down plate 

3 - Pry out seat 
assembly . 

RCverso above 
procedure pushing 
down on scot assembly 
and hold down plate 
against return spring. 

INST ALLATION 
Valves should be installed vertically,. to simplify replacement or cleaning of ,he seat, i f  ever 
required at some future date. The vertical installation permits drawing o vacuum in I t ~ e  
systen~ and replac.irig or cleaning thc seat without draining the system. 
Valve may be sweat into the line without taking apart, provided, care i s  taken to prevent 
overheating. Follow these simple instructions: - 

1: Use a torch with stiorp, pointed flame. 
2. Clean surfaces ttloroughly and use Q good grade of flux. 
3. Use 50-50 or 60-40 solder. If grades of solder requiring higher tenlperatures are 

used, such as silver solder, the valve must be dismantled. 
4. Avoid excessive use of flux. 

THERMOSTAT 
Use a No. 56P Taco Thermostat (designed specifically for Taco-Zone Valve: ) with Heut An. 
ticipator set at " D ". Other suitable two wire (SPST) Thermostats may olro t,c used 
if  Heat Anticipator can be sct at 0.9 Amps to r~latch valve rating. 
TRANSFORMER 
Use a.  No. 569 Taco Transformer or other make rated a t  1 1  5 j 2 4 V - 4 0 V A .  One tlmns- 
former can accommodate a maximum of 3 Taco-Zone Valves. 

r 

SIZE 

' /a " 
# " 
1 " 

1 1/4 " 

M A N U A L  OPENING LEVER 
For gravity circulation thru volve, push lever in Power Head al l  the way down. Push back 
up to restore to automatic operation. Lever moves easily when valve i s  open. Resistance is 
encountered when valve i s  closed. 

CAUTION: Addition of certain chemical additives to systems utilizing Taco equipment, voids 
the warranty. 

IMPORTANT NOTE 
Never remove Power Head while thermostat is calling fo r  heat. If necessary to remove Power 

Head, move thermostat to lowest setting, wait o minute. then proceed. 

T A C O ,  I N C .  
-7 

Taco Heoters of Canada, Ltd. 1 160 Cranstot~ Street 

Cran,lon . 

Rhode Island 0292(j 
Printed in U.S.A. 

PRESS. DROP tHRU VALVE 

FEET OF PIPE EQUIV. 

10 
20 
70 

160 

FLOW RANGE - GPM 

3090 Lenworth Drivc 

Cooksville, Ontario 

* 

3 Ft./Sec. 
-- 

2 
4 
8 

12 

4 Ft./Sec. 

3 
6 

10 
15 

5 Ft./Sec. 

4 
7 

.. 13 
18 

. 
6 Ft./Sec. 

5 
8 

15 
2 1 



rev Zonlng o e c f l o n r  ot o building, ark fur hglner;rlng Design Data. 

2 WAY MODELS 
I " "  

3 VdAY MODELS . 

Fig. 4 , . 

RETURN SUPPLY 

,.-.: - 

Fig. 5 I . . . --  . . . . I 

HEATING UNlT  

. . i .* ,.;. . 

t 
RETURN 

I 
SUPPLY 

FAF! COIL IINIT(~~ 
(HEATING ONLY) 

I 

RETURN 

F A N  COlL UNIT(3) 

Fig. 7 1 
RETURN 1 

SUPPLY 

1. -1. 
(41 Moy alrr b, used for cooling' if by-pass i s  provided in 
piping to pmvrnt chilkr frroreup. 

I 
RETURN 

I 
SUPPLY 

FAN COlL UNlT 

SUPPLY RETURN 

Fig. 9 
. . 

TYPICAL WIRING DIAGRAMS TYPICAL .BOILER HOOK-UPS 
TACO TMERMOST4TS 

T 

ON BOILER CONTROL 
TRANSFORMER RELAY I I 

' rP.@..-o& TO ZONE VALVES 
I SYSTEM 

1. REDUCING VALVE 
1. AIR.SCOOP OR AIR 

CONTROL 

.- 

I BOILER 

FROM 
SY$TCM 

FOR SYSTEMS 
wlrn UP T o  

IS' PUMP 
HEADS 

2. c l s c u L n r o n  oa PUMP I--J 

6. RELIEF,  VALVE , %  f l  TO EXPANSION 
TANKS 

$ o n  LARGER 
INSTALLATIONS 

i TO ZONE VALVES 
; I SYSTEM 

FROM 
i 1 

SYSTEM 

t 





THE C773 IS A PLATINUM FILM SENSOR 
WHICH HAS A POSITIVE TEMPERATURE 
COEFFICIENT. ON A RISE IN AMBIENT 
TEMPERATURE THE RESISTANCE OF 
THE SENSOR INCREASES. 

0 C773A contains a single sensor for storage 
tank os soldr cullectvr mounthq. 

0 C773B contains a double sensor for storage 
tank or solar collector applications. 

0 C773C contains a single sensor with a flat- 
tened end and mounting hole for easy solar 
collector installation. 

U C773D contains a double sensor with a 
flattened end and mounting hole for easy 
solar collector installation. 

Available with a medium or high ambient 
temperature range (specify when ordering). 

Immersion well and remote sensor wiring 
compartment available separately. 

R.L. 
10-77 (.03) 



t . 
IMPORTANT 

THE SPECIFICATIONS GIVEN I N  THlS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES. 
THEREFORE, THIS UNIT MAY NOT MATCH THE LlSTEDSPEClFlCATlONS EXACTLY.ALS0,THlSPRODUCT ISTESTED 
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES I N  PERFOR- 
MANCE CAN BE EXPECTED IF  THOSE CONDITIONS ARE CHANGED. 

TRADELINE MODELS AVAILABLE: 
C773A Temperature Sensor. Single sensor mounts in 

storage tank using immersion well or on collector 
with mounting clip. 

C773B Temperature Sensor. Double sensor mounts 
in storage tank using immersion well or on col- 
lector with mounting clip. 

C773C Temperature Sensor. Single sensor has flat- 
tened end with mounting hole for collector 
installation. 

C773D Temperature Sensor. Double sensor has 
flattened end with mounting hole for collector 
installation. 

LEADWIRE: 
C773A,C-two black 18 inch 1457.2 mm], No. 22, 

NEC Class 1. 
C773B,D-two black, two white, 18 inch [457.2 

mm) , No. 22 stranded, NEC Class 1. 
TEMPERATURE RANGE: Minus 50 to plus 450 F 

[minus 46 to plus 232 C] .  

DIMENSIONS: See Figs. 2 and 3. 
ACCESSORIES: 

Immersion Well-for mounting sensor in storage 
tank. See Table 1 and Fig. 1. 

Remote Sensor Wiring Compartment-for wiring 
storage tank sensor, Part No. 1 1 1892F. 

INSULATION IMMERSION 

INCLUDES TUBE CLAMP NO. 
121371 FOR 112 OR 314 NPT. 8285 

- - 
FIG. 1-TANK SENSOR INSERTED I N  IMMERSION 

WELL. 

TABLE 1 -IMMERSION WELL TABLE 

 HIS plastic sleeve on insertion well. continued on page 3 

IMMERSION 
LENGTH 

in. 

3-318 
3-318 
3-318 
3-318 
5-318 
6 

l NSULATION SELECT WELL MATERIAL AND 

LENGTH ORDER NUMBER BELOW 

mm 

85.7 
85.7 
85.7 
85.7 

136.5 
152.4 

in. 

1-112 
1-1/2 
3 
4 
4 
1-114 

. L  t 

''': ORDER~WG INFORMATION Y t  , . . '. 

WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE 
WHOLESALER OR YOUR DISTRIBUTOR, REFER TO THE TRADELINE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPECIFY- 

1. Order number. 
2. Accessories (immersion well remote sensor wiring compartment). 

I F  YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION, OR WOULD L IKE TO COMMENT O N  OUR 
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE: 

1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION SALESOFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY). 

2. RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC., 1885 DOUGLAS DRIVE NORTH 
MINNEAPOLIS, MINNESOTA 55422 (612) 542-7500 

( IN  CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2VS) 
INTERNATIONAL SALES AND SERVICE OFFICES I N  A L L  PRINCIPAL CITIES OF THE WORLD. 

d 

- 

mm 

38.1 
38.1 
76.2 

101.6 
101.6 
31.8 

, COPPER STAINLESS STEEL 
112 NPT 314 NPT 112 NPT 314 NPT 

121731A 1213716 121 371 E 121371F 
- 121371 Ka - - 

121371 L 121371M - - 
122554Aa 122555Aa - - 
122554Ba 122555Ba - - 
1 1262086 - - - 



f . .. 

2; 166.7) 18 IN. 1457.2 mml  
BLACK 
LEAOWIRES 

A I 8  IN. 1157.2 mml  WHITE LEADWIRES O N  C7738 ONLY. 

..I, 

I 

FIG. 2-C773A,B DIMENSIONS IN INCHES [MIL- FIG. 3-C773C,D DIMENSIONS IN INCHES [MIL- 
METRES IN BRACKETS]. METRES IN BRACKETS]. . 

I 8  IN.  1457.2 mml BLACK LEAOWIRES 

I 

I 8  IN. 1457.2 mml WHITE LEAOWIRES IN  THE C773D ONLY. 

.a,. 

2. Disconnect power supply before connecting 
wiring to  prevent electrical shock or equipment 

3. Alv~ays conduct a thorough checkout as outlined 
in the instructions with the primary control 

I 

LOCATION 
Follow the system manufacturer's recommendations 

for the best location of the sensor. Each sensor should 
' 

be located so that it experiences the most useful tem- 
perature for proper system operation. 

MOUNTING SENSOR 
Mount C773A,B as a storage tank sensor using an  

immersion well as follows: 
1. Drain system fluid to a point below the sensor 

fitting. 
2. Screw the well into the threaded fitting. Use an 

approved pipe dope or  Teflon tape to  seal the threads. 
3. Refill system and check for leaks. 
4. Insert the sensor probe into the immersion well 

urrtil ir bottoms. Ecc Fig. 1. 
5. Attach retainer clamp over groove on well spud. 

Fit wires in clamp groove and lightly tighten screw. Do 
not overtighten. 

Install C773A,B as a collector sensor using the mount- 
ing clip provided and No. 8 screw. Mount C773C,D as a 
collector sensor using the flattened end with mounting 
hole and a No. 8 or 1 0  screw. 

Temperatures in excess of 450 F [232 C] will damage 
the sensor. Shield the sensor against possible overtem- 
perature conditions prior to system operation. Do not 
mount collector sensor to collector fluid channels. 

WIRING 

1. Shield the sensor against possible overtem- 
perature conditions prior t o  system operation. 

2. On unglazed collectors mount the sensor with 
leadwires down t o  keep sensor from accumu- 
leting water. 

3. Wire additions to  the leadwires must be capable 
of withstanding a temperature of 450 F [232 C] . 

. All wiring must comply with applicable codes and 
ordinances. The C773 can be used for numerous appli- 
cations in solar energy systems. Fig. 4 shows the sensors 
wired to  an R7412 Differential Temperature Controller. 

R7412 OIFFERENTIAL 
C773 TEMPERATURE CONTROLLER 
STORAGE 
SENSOR 

1 FOR SENSOR CABLE RUNS OVER 100 FEET 130.5 m l  NO. 14 WIRE AND 
GROUNOED METALLIC CONDUIT OR TWO CONDUC~OR SHIELDED 
CABLE ARE RECOMMENDED TO MINIMIZE RADIO FREQUENCY PICKUP. 
GROUND THE SHIELD OR CONOUIT AT THE CONTROL. 

11.1 

- 
FIG. 4-WIRING C773 TO R7412 DIFFERENTIAL 

TEMPERATURE CONTROLLER. 



I 
For the C773B and C773D Temperature Sensors, conduit or shielded cable (such as Belden 8762 or equiv- 

t b  two black leadwires belong to  one sensor and the alent) minimizes possible radio frequency signal inter- 
two white leadvrires belong to  the other sensor. ference. 

If the amount of sensor cable used exceeds 100 feet Remote Sensor Wiring Compartment (Paf No. 
j 30.5 m]  , use No. 14 wire and grounded metallic con- 111892F) is available for tank sensor wiring (w 
duit or two conductor shielded cable. Connect the shield Accessories). 
or conduit to ground at the controller. Grounded metallic 

OPERATION 
The C773 is a platinum film sensor packaged in a cop- 

pel. capsule. The sensor has a positive temperature coef- 
ficirnt. on a rise in ambient temperature the resistance 
ot the sensor increases (Fig. 5). 

CHECKOUT 
Make certain that each sensor is securely mounted. 

When observing the system in operation, check that the 
sensors are correctly located. Each. sensor should be 
located so that it experiences the most useful tempera- 
ture for proper system operation. 

To determine the temperature which the sensor is 
experiencing, use a high resistance ohmmeter (20,000 
ohmlvolt or greater) to measure the resistance of the 
sensor. This measurement miy be converted to a tem- 
perature reading using Fig. 5. Check a variety of tempera- 
ture locations to insure that the sensor reading is pro- 
viding the most accurate temperature for proper system 
operation. 

If the sensors are not providing correct temperature 
readings because of location, change the location and FIG. 5-CONVERTING SENSOR RESISTANCE INTO 
mount properly. DEGREES F [CI. 
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FEATURES : CU30 F L U '  
. . 

PLATE SOLAR COLLECTOR 
~ ~- - -- 

FUTURE FOR FEATURE - The Gulf Thermal CU30 is corcfully desrgned SEP Systems hove been de:~qned and construc!ed to mt?ot: 

I and constructed of the finest quality moterlols to prov~de dependoblc 
performance wlth a maximum service life expecloncy. 

a Tho lntelmedlate Mlnlmum Property Standards tor Sslar Hoat- 
Ing ad Ds~nestlc Hot Wator Syrti.rns (P;aS:;!-7&1~~;?) 

PERFORMANCE - Our advanced design abscrber Plate combines . Mlnlmum Propsrty starldcdr for solar H ~ ~ ~ ~ ~ , ~  
copper flow tubes mechanically expanded into a highly conductive DOm~sifc Hot Water Syatoms (4930.21. 
aluminum extruded wing. closed cell isocvonurate insulation. high a Independent Testing has been conducted by DESEm SUNSH,HC 
transmissivity tempered glass cover plate, and a highly absorpt~ve EXPOSURE TESTS, INC., In accordance with The American kcloty 
durable plate coating assuring outstanding thermal performance of Heating, Refrigeration and Alr Condltlonlng En~lneon 
(See Test Analysts page 5). The CU30 may be used in open or closed (ASHRAE 93-77) guldellnes. 
systems with worklng pressures to 150 p.s.1. and provides thermal 
performance stablllty to 300°F. An outstanding feature of the CU30 
is the advanced design of the custom oluminum extruded fromewoll. 
The framewall has been designed for strength and versotilrl;/ in mount- WAffffA,,n 
ing, in either saw-tooth or integrated roofing applications. The CU30 Modular Solar Collector i s  warranted against defects in 
DURABILITY - lhe anodized aluminum Irarne. nOn-degroding I cm mnterlnls crnd workmrlnship for fivc ycors from date of purclluse (ex. 
pered gloss cover plate, water-resistant closed cell insulation. sill- cept lor lreeze damage, gloss breakage damage due to 
cone gaskets, and copper flow possagewavs all provide for design aggressive heal transfer fluid), 
servlce life of 30 years, when properly operated. 
STRUCTUWII. INTeGRllV - The CU3O series collectors ore designed to 
withstand 0 wind load 01 130 MPH. T H E  HlGHlWSMISSION'WAl t~WHl l f ' rSM.  

PtPSD G U S  HhS A SllPPLlDPAlltPN WNlCW 
USE OF INSTALLATION - All lluid passugrwoys ore copper: compotible G Q t A l l Y  PtDUCfS SPtCUlAR PlfL€Cl&NCf 

with standard plumbingcomponenls. procl~cesand slo~?dard heat 
tronsler Iluids. The lromewoll deslgn ~ncludes a continuous 
mounting flange with hingeand bracket system to provide 
for fast, easy installation and great flexibility in 
collector pasitioning and support. 
SERVlCEABIUN - convenient and simplified 
servicing can be accomplished with 

. . 

912- SlANDAPD BPASS NPI ILUIDLINI 
OUlLllS 1ASf PLUMBING l M F  6XClUSNf ALUMINUM IXlPUDIDNlNGl 
CUNNICIIUNS. MOUN~~NGSYS~IM MAS B~INDI'S~GN~D~OD 

QUICK AND SlCUPl iM$tALUflbN$. tMl 
MlNGfS MAY 81 WSll lONtD AT ANY WIN1 

*STAINLlSSSl lSLNUlSANDBOL1SfASl lN~Hf  NfClSSAPY APOUND 1Nf P lP lMt l fP  Of THf 
B A H f N  10 1Nf f P A M f W A l L  StPVlClNG I S  ~PAMFWAU 
SIMPLI~I~D BFCAUSI COMPLII~ ACCSSS ro 
ALL CoMmNiurs IS G ~ I N ~ D  BY PFMOVINC 

f A S l t N f P S  

f L O W l U B l  MfCWANlCALl l  I IPANDID IN10 * l H f  SlllCONl G A S U ~ ~ P D O V ~ D ~ S A  DUOABLE 
AN ALUMINUM WING U.V. PESlSlAMl SEAL 

lN lS  PPOVlDfS SUPfPlOP H l A l  l P A N S f t P  

CNAPACltPISlICS T H E  ALUMINUM BACUPLAlf N~LPS~OMAIN- 
*COPNIPS A P l  P l V l l l D  10 lNl fPlDP ALUM. l A l N  THE PlGlDlW A N D P U C G l D N f S S 0 ~ 1 ~ l  

!UUM ANOU MACIS fOPIMCPWfDS lPUC PANlL 

TUPAL INItGPlW. e1HI bBSOP8SP PLATS IS CWIMICLLLV 

ISOlAl lS flUlDLlNf 
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SPECIFICATIONS: CU30 FIAT 
PLATE SOLAR COLLECTOR 

OUTSIDE DIMENS~ONS: 98.5" x 48.5" x 2.57" Same , 

APERTURE AREA (sq. ft.): , 29.3 30.05 
PERIMETER AREA 33.17 - 33.17 
DRY WEIGHT (Ibs): 156 190 
COVER PIATE 

Materlal Sheet Lime glass Water White gloss 
Ughts Per Panel 13) 17 Ibs. each (1) 85.5 Ibs. 
Iron Oxlde Content (5) 0.05 0.01 
Thlckneu (Inches) 1i8 3/16 

Dlmenslons (Inches/llght) 46x 31.5 46 x 96 
Solar Tmnsmlulon (X) 84 91 
Tenslle Strength (psl) 6400 (tempered) 6400 (tempered] 
Elastlc Modules (psi 106) 10.5 10.5 

COVER PLATE GASKET: Silicone gasket seal bonded to framewall and 
cover plote bonen: UV stable 

BACK PIATE 
Material: 0.032 mill finish alumlnum sheet 
Welght: 13.0 Ibs. 

FRAMEWAU, BATTEN, AND MULLION 
Matedals: aluminum alloy extrusion: Alloy no. 6063-75 
Welght: 35 Ibs. 
Flnlsh: cleor onodized 

ABSORBER PIATE 
Materlal: 0 5" I.D. - 0.026 woll copper flow tubes mechan~cally ex- 

pnnrled into extruded aluminum wings for superior thermal con- 
ducltvity. Flow tubes brazed to ?: inch copper headers unless spe- 
cified otherwise. All wened surfaces are copper or brass. 

Fluld Capacity: 0.84 gallons 
Flow Characterlstlcs: 0.05 It. head at 0.75 gpm flow rate (water). 

Internal baffles direct flow for a uniform flow distribution. Absorber 
plotc is designed to allow for fluid drainage when used in freeze- 
dump systems. Maximum design flow rate is 5 gpm. 

Prouure'Drop Curve 

THI A l O V I  CUPVf ILLUSIPATIS PPfSSUPI DROP ACPOSS 1Hf CUJO PANFL 
WI1H WATFP AS THC 1PANSFIP FLUID 

Surface: Assembled plate is chemically treated and coated flat 
black unless specilied olherwise. 

Solar Absorptlvlty: 0.98 
Emmlulvlty: 0.89 
Welght: 49 Ibs. 

INSUIATION 
Materlal: I - l / R  Inch isncyanurate foam board; routod to rcocivc 

flow tube pattern. 
Thennal Conductlvlty: 0.09 ~ tu - in . / I t .2~~ 
Flame Spread Clawlflcatlon: 20 
Welght: 7.0 Ibs. 

DESIGN LIFE: Material selection and design considerations allow an ex- 
pected service life of thirty (30) years, when the panel is operated 
property. 

OPTIONS 
l CU30-HRM Mountlng System: Aluminum extruded mill finish hinges 

(4)  des~gned to mate with any section of framewall. Aluminum 
standolls I21 and mounting brackets (4) suitable for fixed position or 
adrustable mounting (from O0 to 90°+). Weight 9.0 Ibs. 
l CUM-SO ' 4 "  brass threaded outlets wlth parallel internal I" 1.0. - 

0 035 wall copper headers. 
l Len hond and rlght hond !$" brass NPT end outlets. 
l CN30 - 1'2" cupronickel flow tubes for aggressive heat transfer fluids. 

-- 48.718'' .. - & 

PANEL OUTLET -I 1 1- 2.3!1.- . ~.yits..' -7 I I  7 
I I 

J\ BRASS N P.1 
PLNEL INLET 

FRAMEWALL LH. 
1.114' 

LEFT AND RIGHT HAND END ountr OPTIONS A V A I I A ~ L ~  

6 FINS 

(7.5" WIDE) 

\ 

COPPER TUBES 
FLOW TUBES BllAZED L 0.7,. - 0.026 COPPER HEADERS 
TO 0.7s" TYPE M COPPER HEADER 



PERFORMANCE: cum FLAT PWTE 
SOLAR COLLEC~OR .- 

CU30-WW F I A T  PLATE SOUR COLLECTOR. 

Tertlng performed in accordance with NBSlR ~ ~ - ~ ~ s + A s H R A E  93-P and 
ASH'RAE 93-77 by Desert Sunshine Exposure Tests. Inc.. Phoenix. Arizona. 

APERATURE AREA-THERMAL PERFORMANCE CURVE 

i 
- 

o~!~t\l/tt2hr 

1 
PERIMETER REA-THERMAL PERFORMANCECURVE 

I = solar insolation ; 2 

THERMAL PtItFURMANCE CURVE E,&.ANAIION. ' '  

Test conducted by Desert Sunshine Exposure TeSt~,ln~.. Phoenix. Arizona. 
Test data available upon request . ' . . 

lnstontoneous solar collector efficiency of the CU30 solar collect6r i s  found 
by operating the ponel under stable conditions ond moni!oring inlet and 
cutlet tempero!uies and !he moss flow rote.' TheCeponel i'nlet and ouHet 
temperatures ore averaged and the ombieni air tempe[ature i s  subtrocled 
!corn !he result. Th~s number,is then divided b.y,theiincident solar radiation 
~tu:hr.lt.2. The'resulting value is ploned aldng thei-ax~iof the groph. The '. 
volue lo be plotted on the y-axis IS the acluol efficiency of the panel: output 
[outlet temperature minus inlet temperoture O F  multiplied by-the flow rate 
Ib.:hr.l divided by input (insolation Btut'hr.1. These values ploned at different 
inlel temperatures. provide on ~nstontaneous performance curve. 

.Thermal distortion of the so~br collector during operdtion and period; of 
stagnation to temperatures, of 300°F will npt couie' significant 
deterioration of panel's performance. 

Testlng performed inaccordance w i th~6 iR  74-635 by Energy Design Assoc- 
iates. Inc.. Ga~nesville. Florido. 

SPECfFlCdPlONS SUMMARY: CU39 
' k g  FLD;I PLATE SOLAR COLLECTOR, 6 

The CU30 Flat Plate sqlar collector paneis shall be capoblk of absorbing 
solar radiation and transfe!ring the resulting heat into a heat transfer.fluid 
ui~uulutifiy Itlrougn Ina pan@i. rne absat3er O!dt& ~tiall'~ur~sist of u gicl 
pattern of ohlmin~~m "fin" exir~.~sions with copper flow tubes mechonicoliy 
exponded into the fins. providing positive thermal contact of minimum 
67% of tube surface. The enclosure box shall bc con:tructed of clear 
anodized clluir~ir~ur~~ wilt1 It~e mountinQ flange extendinq Oround the entire 
peiii~~eter "I Ille por!el. lnsulatlon shall be 1-1/8" Closed cell /socyonyrqte 

rigid loom board. The cover plate shall be tempered sheet lime or ' 

water white glass with transmissivities of .84and .91 respectively. The 
cover plate gasket shall be a dry extruded silicone bead. The ponel 
fluid connections shall be thermally isolated 1/2" NPT brass nipple. 

THERMAL PERFORMANCE 

The panel's aperature sholl be independenlty tested according to ASHRAE 
-83-77 test stard~rfis. The poneis sholl have a lineor onobis k m l  efiiciewy ., 
,!described by the equatiors: 

EFF.zO.74- 1. 10(T,,l-To) (ASHRAF. 93-77) - 
I . . 

,DURABILITY 

The purlel stlall oe copaoie of wllhslonai~g slagnat~on lem.perotures ot 
300°F without significont degradation. The ponel sholl be des~gned to 
withstand wind loads to 130, mph. when property mounted. The obsorber 
plale sholl be designed to allow fluid drainage lor freeze Drofection and 
shall be capob!e of withstanding working pressures of 150 PSI. The panels 
sholl hove a design service lile ol 30 years 

I SERVICEABILITY . I 
The glass cover plate shcll be removable from the lront of the panel with 
slmple hand tools. The absorber plote and c:her compocents simll :hen 
be removobie through the front of the panel. 





I. SYSTEM WARRANTY . by a defect In moterlols or manutucture. but not gloss breakoge. This 

sdar warrants its Domestic Hot Water Svsten,s warranty covers the full cost of all ports. lobor. shipping (10 the sltel. 

wlth the lollowing conditions ond limitations: 
hondllng [necessary to remedy delect). replacement at the slte (11 

necessaiv) and IS unoflected by change01 ownershtp as long as the 

A Condltlons of System Warranty 

1. Thls warranty is extended to consumers who purchase Solar 
Domestic Hot Water Systems directly from SEP or lrom any 01 SEPs 
Authorized Dealerships and to all subsequent owners of these 
systems, so long as the system remains in lts orlglnal ~ n ~ t ~ l l ~ t ~ ~ n .  

2. This warranty covers Authorized ~nstollat~ons only when they are 
Instulled, operated and ma~ntalned according to the procedures 
described in ths SEP Installation. Operation and Maintenance 
Manual and the Authorlzed SEP Dealer Pollcy Manual. 

3. lhis warranty covers (Inauthorized ~nstallot~ons only when they ore 
~nstolled. operoted and moinlolned accordtng to Ihc procedures 
described In the SEP Installation. Operollon and Malnlenance 
Manual. 

4 .  The Warranty Reglstratlon Card lor Sunf~rcd IA'Energy Systems 
must be signed and completed by the Purchaser onrl the lnsloller 
urld returned by the Purctloser wlthln (101 days ot the completion of 
each of the requlred Warranty Valldot~on Inspections. 

5. The Warranty Valldatlon lnspectlon form must be completed by 
the Installer, approved by the Purchaser and returned within (10) 
days of completion of each of the Warranty Vol~dot~on Inspections. 

1 : a m g o  of System Warranty 

1. Authorized lnstallatlons 
Wdrronty oppl~es when the system is installed by on Authorlzed SEP 
Dealer properly licensed to install Solar Domeshc Hot Waler Systems. 

a.  One yeor full warranty from dote ol lnitlal inslallation completinn 
against fuilure of the Solar System, including any component nr 

. assembly where such loilure i s  coused by o defect in materials 
manulaclure. ~nstollotion, or corrosion of Ihe absorber plote or 
toolont postages. This warranty covers the full cost of parts, 
'lobor, shipptng (to the site), handling Inecessary to remedy the 
delect], replacement at the slte [if necessary), ond field 
inspectton [within a reasonable lime of the complaint to verity 
Iollure. establish probable Cbuse, and determrne corrective 
oct~on by the Authorized SEP Dealer.) 

2. Unauthorlxed tnstallatlons 
Warranty applies when the system IS installed by a properly 
licensed contractor but not by on Authorized SEP Dealer. 

n Onr ya~.lt l l t~~l lwd warranty from aarc bt ltiltlal rnstallat~on 
completion against lollure ol the solar system, including ony 
component or assembly where such foilure IS caused by a 
delect in moter~ols. monufoclure or corrosion of the obsorber 
plate or coolurit passuges Thls warranty covers the lull cost of 
all ports and shlpplng (to the slle) 

3 U~murruntmd lnstallatlons 
Svstems installed by unlicensed persorlnel and/or those with no 
ous'cj~ng perm~t 

ILCOMPONENTS WARRANTY 
: worronts the lollowlng components. along with each component's 
.nur~ulacturer Please reter to the manulacturer's warranty cards 

A Collector Umlted Warranty 

solar Erwrgy Craductc, Inc. worroflts the Solar Energy Products, Inc. 
CO~~~CIOI. lncludlng any component or ossembly tor a perlod of f lw  
Won lrom dote of tnstollal~on ogalnst lallure of the collector caused 

collector remains In Ihe orig~nol installation 

NOTE: Collector i s  not warranted agolnst damage from exposure 
to freeze cond~tlons 

8. Absorber Plate and Coolant Passages 

Solar Energy Products, Inc. warrants the Solar Energy Productr, Inc. 
Colleclol ubsorber plote and coolant passages lor a period of five 
years. lrom the dote ol tnstollotion, ogoinst failure r l ~ t f !  to corrosion 
ONLY when: in Closer. :\.stems origlnal lluld and any makeup consists 
at 50'50 rnixt~rrn cr\ Proatono 118, rnonufoatured b y  Untsn Ccribide 
Corp [or any coppel ~ol~lpal lb le heat exchange tluld as determined 
by the Copper Devalopmcnt A ~ ~ O C I O ~ I O ~ J )  and distilled wule~ 01 wuler 
testing from 9.4 to 7.0 ph. In Open Systenls water having a ph 
between 9.4 and 7 0 is  acceptable. This warranty covers, lor the first 
year only. the lull cost ol all parts [~ncluding the cost of furnishing a 
new absorber plate). labor, shipptnq [lo the site), handling [necessary 
lo rernedy the delectj. and replacement at the site (11 necessary). This 
warranty covers for Ihe second through fifth yean the lull cost of all 
parts [Including the cost ol turntshing o new absorber plote), labor. 
and shipping to the site. The warranty goes with the collector and is 
unnflected by change ol ownership so long as the collector tenloills in 
the original installnlinn 

C. Dlfferentlal Controls Umlted Warranty 

Solar Energy Products, Inc., and Howll~urrte lridustrles Warrant Solar 
EnergyProducts, Inc. dlllerentiol contrr~ls lor a period of one year 
lromdirte 01 pu~~t tuse uyolnst fallure CIue to detect in moteriols or 
~rrr3nufactur0, providing thot the prsducl Ilus ~tu l  beerr repaired. 
serviced ~~ltereri,  s~lbjected to miruso, ncyloat, oceldent or irnprope~ 
installation (by onyone other than the manufacturer). This warranty 
coversthe lull cost of parts, tabor and shipping, and Is unoffected by 
change in ownership, so long os the controller remains In the original 
installation. 

I]. Pt~mps Slrnlted Warranty 

Solar Fnergy Products, Inc., and Crundfos Corp. warrant ull Grundlos 
Pumps sold by Solar Energy Products, Inc. lor o period 01 elghteen 
months lrom dote of purchase against failure coused by defect in 
materials or monufoclure, provlded thot they ore properly installed 
rind !.Ired with monuf~cjturcr'a rc~omm*ntiiitit.tl~,. I.!IIIJ IIUVY 1101 been 
repolred or altered oulslde l l ~ e  Grundfos Pumps Corporation loctory. 
This worranty covers the full cost of all parts. labor and shipping and is 
unalfectcd by the change in ownership. so long as the pump remains 
in 11s original installat~on. 

E. Stomgo Tanks and Storage Tanks Wlth Bulll-In Heat ExchQnQbf8 
Umlted Warranty 

Solar Energy Products, Inc., Mor.Flo Industries. Inc.. Ruud 
Manulacturtng Co. and Rheem Monufocturlng Co. warrant storage 
tanks nnd storage tanks w~th bu~lt-ln heat exchangers suld by Solar 
Energy Products, Inc., tor a perlod ol lrve years lrom dote of 
complet~on 01 ~nstollat~on ogolnst lallure caused by defect in material. 
monutocture. or natural corrosion provlded thot the heat exchanger 
solut~on IS malntalned per ~nstructlons. Thls worranty,covers the lull cost 
of ports. labor and shlpplng and IS unoffected by change in 
ownership, SO long as the storcae tanks and stotoge tanks With bu~lt-tn 
heat exchangers remain in their orlglnal installations. 
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.Ill. AUTHORIZED arr  DEALER 
WARRANTY REQUIREMENTS 

r . . . . .  
, Autnonred SEP Dealers ore respons~ble and obligated to comply with 011 Aulhorized SEP Deoler IS responsible and obligated to be adequately 

IOC~ 11. slale ond federal consumer worrontv requirerr!cnts insured lor completed operollons liab~lity. 

Inslcllaltons IWISI be performed b y  propcrly I~ckcrlst~d [:c~sor\rieI In F.. rll~or~z~:U SEP Dcol+\l .a ~oponsible nnd obl~golcd lo perform 30.dov 
~~~..~~I<IC.II~C~? wlrli 011 known govcrnlng t.vrd<lor~\l .>rtllncl:lccs ~NII~~[J~'II,~ 1n~~)i.c110n .>.. we11 (1s ~nspecl~on at Ihe end ol 365 doys ol syslem 

c;l~~:ral~ons 

' Not \varror.~lcd when dar.noyc 1s coused by use of unacccplable Ifc~rlslar 1h.11d 

System. Irlciudtrlg Absorber Plate Storage Tank 

All Componcnls Coolant Passages. Differentral and Heat 

ITEM and Asscrnblres Coi :lor Collector Controls Pumps Exchanger 

Author~red 

WARRANTOR Deoler lnsloller V~Ig~Vendor Mfg Venaor Mfg Vendor Mfg!Vendor Mfg,'Vendor 

WARRANTOWS NAME 

'.i>lof t'rit.r(]:lv Proluk.ls. IllC 
:!.PI :: .r Pu~rq~s Corl,oral~orl 
&I v I tc. I. ~ c l c , s l r ~ ~ , b ,  1r1c 
i.'bltl r ~ l  LL.:rl+:r ll~:otinq OIVI,IOI\ ( ' ; l v  Iriv Co 
RUUD Wo!el tif:r:t~ng DIVISIVII CsIb Inv Co 

WARRANTOR'S 
NAME 

INSTALLAT!ON 
-- - . -. - ... 

I 
WAVRANTY 
PERIOD 

WARRANTY COVERS 
FAILURE DUE TO: 

Defect Material 
Manufacture, 
Installation, 
CORROSION: 

Absorber lb 
Passages 

COSTS COVERED 
BY WARRANTY: 

Parts 
Labor 
Shipping 
Handling 
Inspection 
Replace at Site 

SUBSEQUENT 
OWNER 
COVERED 

ADDRESS 

1208 N.W 8th Avenue. Golnesvllle. FL 32601 
2555 Cl~>vls Ave~lue. Clov~s CA 93612 
18450 South Mdes Rood. Clevolorrd. OH 44128 
7600 Soulh Kt?drlg Avenc~c. Ctl~coyu. 11 60652 
7600 Sovllr Kcdz~g Avenue. Chlcflgn. II. hOhS2 

Solar Energy Products, Inc. 
Supplier of Solar Energy Equrpment 

1208 N.W. 8th Avenue. Gaintrville, FL 32601 . (904) 377-6527 
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' INDEPENDENT LIVING INCCRPORATED (ILI) 

SOLAR ENERGY SYSTEMS 

CERTl FlCATE OF LIMITED WARRANTY 

A. A FIVE-YEAR WARRANTY 

Each IL I  Solar Energy System. which consists of the compressor, collectors, energy storage tank, control unit, 
domestic hot water tank, water coil'and expansion device, is warranted by Independent Living, Inc. I ILI) to 
ba frra from defects in materiel and workmenship for five (5) yenrs or for thw tirne warranted by the orlginel 
equipment manufacturer, whichever is shorter, from the date of shipment, and. i f  found upon inspection by 
IL I  to  be defective, will be repaired at ILl's expense, provided that the defective material i s  returned. all trans- 
portation charges prepaid, to the noarest I L I  Authorized Repair Stetion. The location of said repair station 
con be obtained by telephoning (Area Code 404 - 455.0927). 

Each solar system component Is werranted by ILI  to be free from defects in material and workmanship for 
tb~elve (12) months from the date of shipment and, if found upon inspection by IL I  to be defective, will be 
repaired or replaced at IL l ' t  option and expense, provided that the defective part is returned, all transpona- 
tlon charges prepaid, to the nearest I LI Authorized Repair Station. The location of said repair station can be 
obtrinrd by telephoning ILI  (Area Code 404 - 4554927). 

C. TWELVE-MONTH INSTALLATION WARRANTY 

If  during the first year after installation the system fails due to defective workmanshipby ILI.  IL I  will repair 
tho system. This warranty i s  not valid if any modificaiions or repairs to the 1 L I  installed solar enerw system 
arr medo by anyone other than IL I  or i t s  designated representative. 

D. GENERAL WARRANTY CONDITJONS AND LIMITATIONS 

This warranty does not cover eny field labor for replacement or repair of parts. or for inspection, rsmnvnt, 
trantwrtatlon to and from the IL-l-Authorized Aepalr Station or reinstallation of component or water-sourcr 
hort pump. Replocement or repair under this werrenfy wlll not extend the above wsttanty periods. 

Thitwarrenty isextended to protect the uaer from equipment defects only, and ILI  assumes no liability under 
tho terms of this wsrrrnty for pans which fall because of misapplication, improper instellation, improper 
nwlntmrnce, rbuu, cormtion, improprr voltege, or ecta of God or other causes beyond the control of ILI. 

IL I  neither rssumas nor authorize8 any person to aasume for i t  any obligation or warranty other than thotr 
sut rd heroin. 

Any suggestion to the contrary notwithstanding, iL1 shall not, i n  any event, have any liability under this 
mrranty unless and until i t  has been paid in full for the product supplied. The warranty period shall begin to 
run as described above, however, whether or not paymant her been made. 

E. LIMITATION OF WARRANTIES 

IT  IS EXPRESSLY UNDERSTOOD THAT THlS WARRANTY IS MADE IN LIEU OF ANY AND ALL 
OTHER REPRESENTATIONS, CONDITIONS AND WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 
BUT NOT LIMITED TO THOSE OF MERCHANTABILITY AND FITNESS FOR A PPRTICULAR PUR- 
POSE, WHETHER ARISING FROM STATUTE, COMMON LAW, CUSTOM OR OTHEflbvlSE, AND THAT 
THE PROCEDURE SET FORTH I N  THlS LIMITED WARRANTY SHALL BE THE EXCLUSIVE REMEDY 
AVAILABLE TO ANY PERSON. NOTWITHSTANDING THE PRECEDING SENTENCE, IF THlS WAR- 
RANTY IS DEEMED TO BE FOR A CONSUMER PRODUCT AS DEFINED IN 15 1J.S.C. 2.301. et. seq., 
THEN. IN  THAT EVENT, NO IMPLIED WARRANTY, INCLUDING BUT NOT LIMITED TO THOSE OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. SHALL EXTEND BEYOND THE 
PERIODS SPECIFIED ABOVE IN SECTION A AND B. 

C. CONSEOUENTIAL DAMAGES ib-') 5. 
IL I  SHALL NOT IN ANY EVENT RE LIABLE FOR INCIDENTAL OR CONSEOUENTIAL DAMAGES 
ARISING OUTOFTHE 0WNERSHIP.USE OR OPERATION OF THlS EOUIPMENT, WHETHER A CLAIM 
FOR SUCH OAMAGES IS BASED UPON WARRANTY, CONTRACT, TORT OR OTHERWISE. 

:.:>I . . 

G .  GLASS 
This warranty does n o t  cover any glass damage a t  a G  time regardless 
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