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1. N a r r a t i v e  Descr ip t ion  of So la r  Energy System and'  Bui lding 

The s o l a r  energy s y s t e m . i s  f o r  t h e  new Municipal Bui ld ing  f o r  t h e  C i ty  of Abbevi l le ,  
S. C.  The two-story b r i c k  s t r u c t u r e  houses t h e  P o l i c e  Department, F i r e  Department, 
and Recorder 's  Court i n  t h i s  very  o ld  and h i s t o r i c a l  c i t y .  The P o l i c e  Department 
and Recorder 's  Court f a c i l i t i e s  a r e  l oca t ed  e n t i r e l y  on t h e  f i r s t  f l o o r .    he' F i r e  
~ e p a r t m e n t ' s  o f f i c e s  and appa ra tu s  room a r e  a l s o  on t h e  f i r s t  f l o o r .  Dayroom and 
dormi tory  f a c i l i t i e s  f o r  t h e  firemen occupy t h e  second f l o o r  where t h e  mechanical 
equipment room f s  a l s o  l oca t ed .  The b u i l d i n g  s t r u c t u r e  c o n s i s t s  of s t e e l  roof b a r  
j o i s t s  on rnssonry w a l i s  a t  t h e  f i r s t  f l d o r  and steel  roof and f l o o r  . b a r  j o i s t s  on 
steel  framing f o r  t h e  second f l o o r .  The f l oo r s '  throughout t h e  f a c i l i t y  a r e  conc re t e  
s l a b s .  . . 

The b u i l d i n g  s i t e  i s  a  narrow and deep p l o t  l oca t ed  j u s t  d f f  t h e  main r5itq:i&quare. 
on South Main S t r e e t .  The s t r e e t  i s  on t h e  e a s t  s i d e  of t h e  s i t e ,  ?nd. ' i  k r n a l l , : . '  ' 

hardware s t o r e  i s  ad j acen t  t o  t h e  n o r t h  s i d e .  A r e s idence ' on  t h e  &st s ide .  and 9 
r e s i d e n c e  on t h e  south s i d e  do no t  c r e a t e  any shade t h a t  c6uld i n t e r f e r e  w i t h  t h e  

' .. . . 
s o l a r  energy c o l l e c t i o n .  

The b u i l d i n g  des ign  was r equ i r ed  t o  be  compatible  w i th  e x i s t i n g  b u i l d i n g s  i n  t h e  
H i s t o r i c a l  D i s t r i c t  ( e n t i r e  c i t y ) ,  and i t  has  been approved by t h e  S t a t e  and Local  
H i s t o r i c a l  S o c i e t i e s .  This  p r ed i ca t ed  no use  of s o l a r  equipment t h a t  would a f f e c t  
t h e  g e n e r a l  appearance of t h e  bu i ld ing .  The f l a t  roof c o l l e c t o r  pane l  i s  a  very  
economical sy s t e% which meets t h e  c r i t e r i a  f o r  no t  a f f e c t i n g  t h e  appearance of t h e  
b u i l d i n g .  The s i z e  of t h e  c o l l e c t o r  pane ls  was based on provid ing  75% of t h e  re -  
q u i r e d  BTUIHR needed t o  h e a t  t h e  b u i l d i n g  on an average day i n  January. The s o l a r  
space  hea t ing  i s  a c t u a l l y  involved i n  hea t ing  only a  p o r t i o n  of t h e  bu i ld ing .  The 
Courtroom is  on a  s e p a r a t e  system due t o  i t s  in f r equen t  use .  The appara tus  room 
does  n o t  r e q u i r e  space hea t ing  and has  an i n f r a r e d  h e a t e r  system t h a t  h e a t s  t h e  
equipment i n  t h e  room a t  a  much lower temperature  than o t h e r  spaces .  

- 
The space  hea t ing  s o l a r  system is  a  d i r e c t  a i r  hea t ing  system. The c o l l e c t o r s  used 
i n  t h i s  p r o j e c t  a r e  job-bui l t  c o l l e c t o r s .  Two l a y e r s  of f i l o n  cor ruga ted  f i b e r g l a s s  
FRP pane ls  c r o s s  lapped make up t h e  cover.  The top  l a y e r  of f i b e r g l a s s  is  "Tedlar" 
coa t ed .  The l a y e r s  of pane ls  a r e  a t t ached  t o  2 x  4 n a i l e r s  on t h e  t o p  s u r f a c e  of 
t h e  r o o f ' s  s t r u c t u r a l  s teel  ba r  j o i s t s .  The absorber  p l a t e  c o n s i s t s  of 1" f i b e r -  
g l a s s  d u c t l i n e r  (Ce r t a in  Teed-CSG) and is  a t t ached  t o  t h e  bottom of t h e  ba r  , j o i s t s .  
One h a l f  o f . t h e  c o l l e c t o r  a r e a  provided i s  loca t ed  on t h e  second f l o o r  roof and t h e  
remaining ha l f  is  loca t ed  on a  p o r t i o n  of t h e  f i r s t  f l o o r  roof of t h e  bu i ld ing .  
Heated a i r  i s  t r ansmi t t ed  through a  duc t  system t o  t h e  a i r  handler  f o r  d i s t r i b u t i o n  
t o  t h e  b u i l d i n g  o r  s t o r a g e  p i t .  

The a i r  handler  i nc ludes  t h e  a i r  handl ing mechanism, complete w i th  motorized dampers, 
a i r  c i r c u l a t i n g  blower,  blow motor,  s e n s o r s ,  s o l i d  s t a t e  c o n t r o l  r e l a y s  and t h e  mode 
c o n t r o l  u n i t .  The mode c o n t r o l  u n i t  is  programmed t o  c o n t r o l  t h e  c o l l e c t i o n ,  s t o r -  
age  and d i s t r i b u t i o n  of s o l a r  h e a t  and n a t u r a l  cool ing  by means of s t r a t e g i c a l l y  
l o c a t e d  s enso r s ;  i t  coord ina tes  t h e  s o l a r  and backup systems by cons t an t  monitor i -  
z d t i o n  of t h e  a i r  from t h e  o u t s i d e ,  c o l l e c t o r ,  b u i l d i n g ,  and s t o r a g e ,  t o  provide  
optimum performance and main ta in  t h e  des i r ed  temperature .  



The s t o r a g e  c o n s i s t s  of a  p i t  below a p o r t i o n  of t h e  bu i ld ing  f i r s t  f l o o r  s l a b  
f i l l e d  w i t h  314 - 1%" diameter  crushed g r a n i t e  s tone  t h a t  has  been washed f o r  
s o l a r  use .  The s i d e  w a l l s  of t h e  p i t  a r e  concre te  block and t h e  b o t t o m . i s  a  
c o n c r e t e  s l a b .  The p i t  is  sea l ed  by vapor b a r r i e r s  t o  p reven t ,mo i s tu re  i n f i l -  
t r a t i o n  and i s  equipped wi th  a  d r a i n  a s  a  s a f e t y  precaut ion .  

The domest ic  h o t  water  system c o n s i s t s  of a  ho t  water  s t o r a g e  tank and h e a t  ex- 
changer .  S o l a r  hea t ing  of water  i s  provided only dur ing  those  times when t h e  
h o t  a i r  i n  t h e  c o l l e c t o r  is  exhausted t o  t h e  ou t s ide .  Water from t h e  s t o r a g e  
t a n k  is c i r c u l a t e d  through t h e  h e a t  exchanger l oca t ed  i n  t h e  system exhaust  a i r  
d u c t .  When h o t  water  usage occurs  pre-heated water  from t h e  hot  water  s t o r a g e  
t a n k  is c i r c u l a t e d  t o  t h e  b u i l d i n g ' s  e l e c t r i c  ho t  water  h e a t e r  where a d d i t i o n a l  
h e a t  is provided ( i f  r equ i r ed )  and d i s t r i b u t e d  t o  t h e  bu i ld ing .  

N a t u r a l  'cool ing modes a r e  provided t o  supplement t h e  a i r  condi t ion ing  cyc le  of 
t h e  b u i l d i n g  h e a t  pump systems. A i r  i n  t h e  bu i ld ing  i s  c i r c u l a t e d  by t h e  s o l a r  
system a i r  . hand le r  through t h e  rock s t o r a g e  p i t  a l lowing t h e  rock t o  absorb' h e a t  ' 

. . 
from t h e  a i r .  When t h e  o u t s i d e  a i r  temperature drops l e s s  than t h e  tempera&re . . 
of t h e  rock  s t o r a g e ,  t h e  a i r  handler  c i r c u l a t e s  ou t s ide  a i r  over t h e ' r o c k  and 

. , e x h a u s t s  h e a t  absorbed from t h e  rock t o  t h e  e x t e r i o r  of t h e  bui ld ing .  ' . 



2. Acceptance ~ e s t  Data 

a. Acceptance Tes t  P l an  - S e e  I n s e r t s .  -.Appendix A 

b. Acceptance Tes t  R e s u l t s  

The fo l lowing  r ead ings  were taken  i n  t h e  Acceptance T e s t :  

Fan Power Measurements 

Zone 1 - Heat Pump Fan Motor ( 3 1 4  HP) . , ,  

218 v o l t s  @ 3.7 amps. 
- S o l a r  A i r  Handler Plotor (2 MP) 

128 v o l t s  @ 16.5 amps. % . :  ., +.. . . . :. . 

Zone 2  - Heat Pump Fan Motor ( 3 / 4  HP) 
218 v o l t s  @ 2.5 amps. 

Domestic Hot Water - A i r  C o i l  Water C i r c u l a t o r  Motor 
128 v o l t s  1 .4  amps. 

Summer C o l l e c t o r  Exhaust Fan - 128 v o l t s  @ 13.0 amps. 

A i r  Flow Measurements 

Zone 1 - . R e t u r n  A i r  = 1665 CFM 
Heat ing  C o l l e c t o r s  

C o l l e c t o r s / s t o r a g e  - i npu t  t o  a i r  handl.ers = 2200 CFN . - .. 

Heat ing  from Storage  - Return a i r  t o  s t o r a g e  - 500 ClW 
lower l e v e l  

Heat ing from Storage  - Return a i r  t o  s t o r a g e  = appr .  150-200 CFM 
upper l e v e l  

Summer C o l l e c t o r  Exhaust Fan - appr .  1000 CFM 
I 

It was a s c e r t a i n e d  t h a t  t h e  a i r  f low i n  t h e  mode of s o l a r  hea t ing  from rock s t o r a g e  
was approximately 700 CFM compared t o  2200 CM when charg ing  rock s to rage .  Th i s  
d i f f e r e n c e  i n  a i r  v e l o c i t y  i s  due t o  t h e  d i s p e r s a l  of r e t u r n  a i r  i n  t h e  r e t u r n  duc t  
sy s t em branch d u c t s .  The duc t  system t o  t h e  rock s t o r a g e  from t h e  a i r  handler  is  
more d i r e c t .  t han  t h e  r e t u r n  a i r  duc t  system t o  t h e  rock s t o r a g e .  The r e t u r n  a i r  

. d u c t  system t r a v e l s  a g r e a t e r  d i s t a n c e  and branches i n  s e v e r a l  d i r e c t i o n s  t o  t h e  
c o l l e c t o r s  and r e t u r n  a i r  g r i l l e s .  Th i s  does no t  reduce t h e  performance of t h e  ' 

sys t em and does  no t  n e c e s s i t a t e  c o r r e c t i v e  measures.  

It was a l s o  noted a t  t h e  Acceptance Tes t  t h a t  t h e  s o l a r  system exhaust  f a n  motor 
was i n d i c a t i n g  50% more than t h e  name p l a t e  fu l l - l oad  amperes. The manufacturer 
of t h e  f a n  motor has  v e r i f i e d  t h a t  t h e  p a r t i c u l a r  model of motor used has  t h e  
wrong name p l a t e  i n  t h a t  t h e  a c t u a l  fu l l - l oad  amperes is  twice t h a t  i nd i ca t ed  on 
t h e  name p l a t e .  



3. A S - ~ u i l t  Drawings 

See i n s e r t  Shee t s  SE-1, SE-2, SE-3, and SE-4. - Appendix B 

4. O p e r a t i o n  and Maintenance Manual 

a. Manufac turer ' s  L i t e r a t u r e  - See i n s e r t  "Operation Manual. f o r  t h e  He l io  
Thermics Solar  Heat ing Systemt'. Appendix C 

1: . . 
b. Opera t ing  Mode Table  and Cont ro l  Logic Nar ra t ive  - See i n s e r t  "Operating"" 

Mode Table". Appendix C .... '. .. . . . .  2 

The  c o n t r o l  computor has  s e n s o r s  l oca t ed  t o  cont inuous ly  monitor t h e  tempera ture  
of  t h e  c o l l e c t o r ,  s t o r a g e ,  outdoor  a i r ,  and t h e  bu i ld ing .  The o p e r a t i o n  of t h e  
c o n t r o l  computor is  based on t h e  temperature s e t t i n g  of t h e  c o n t r o l  t he rmos ta t  
i n  t h e  b u i l d i n g .  When h e a t  i s  r equ i r ed  i n  t h e  b u i l d i n g ,  t h e  compuLor s e a r c h e s  
o u t  t h e  most economical sou rce  t o  supply t'he h e a t i n g  needs. When t h e  h e a t i n g  
s o u r c e  i s  determined, t h e  computor s e n d s  commands t o  t h e  af r  handler  and.back-  
up sys t ems  t o  provide  t h e  necessary  hea t ing .  The computor f i r s t  determines i f  
t h e r e  is s u f f i c i e n t  h e a t  i n  t h e  c o l l e c t o r s  t o  s a t i s f y  t h e  demand. I f  t h e  c o l l e c -  
t o r  canno t  provide t h e  h e a t ,  t h e  s t o r a g e , i s  scanned, and i f  i t  can supply t h e  
h e a t ,  t h e  a i r  is  c i r c u l a t e d '  through t h e  s t o r a g e  t o  supply hea t  t o  t h e  bu i id ing .  
I f  t h e  s t o r a g e  cannot supply  t h e  h e a t  c a l l e d  f o r ,  t h e  computor w i l l  a c t i v a t e  t h e  
h e a t  pump condensing u n i t  t o  provide  a u x i l i a r y  hea t .  

When t h e r e  is  more h e a t  i n  t h e  c o l l e c t o r  than  t h e  b u i l d i n g  load r equ i r e s , : ' t he  
computor a c f i v a t e s  t h e  h e a t  s t o r a g e  mode. I n  t h e  s t o r a g e  mode t h e  s o l a r  a i r  
h a n d l e r  f a n  comes on when t h e  a t e m p e r a t u r e  i s  27O F. and .goes  o f f  wh,en,the., .  
A t empera tu re  is  15' F. The c o l l e c t o r  t o  b u i l d i n g  mode is a v a i l a b l e  y11e.n t h e  
c o l l e c t o r  t o  s t o r a g e  d i f f e r e n t i a l  is  s a t i s f i e d .  . I .  _ 

See i n s e r t  "Acceptance T e s t  Plan" f o r  a d d i t i o n a l  c o n t r o l  i n fo r~na t ion  cunce~~ , l i i i g  
zone ,and 2 s t a g e  h e a t  bu lb  ope ra t ion .  











, . . . . .  
. ... 6. Predicted System Performance Data 

'.. 

A. . COLLECTOR 
* 

COI'IMERCIAL BRAND ~,q; . i~  : HELIO TI-iERM:CS . . t lODEL: JoS-built u n i t  

TESTED BY AND METHOD: U- S -  DEPT- OF AGRICULTURE - RHRU, CLEMSON Ut4IVERS I T Y  

15 DAYS AFTER RECEIPT OF ORDER , 

* 
EST. DELIVERY TIME: 

1. TYPE OF COLLECTOR L I Q U I D  a A I R  

a. FLAT PLATE: N /A  . 
. .  . 

b. TUBULAR: N /A EVACUATED: NON- EVACUATED 
. . .  

c. CONCENTRATOR: TRACKING: N /A  NON-TRACKING: . '  ' ' 

. . ' %  

TRACKING MODE: N /A 

CONCENTRATION RATIO:  N /A :1  TYPE: N / A  

d.  OTHER: DESCRIBE IN DETAIL JOB BUILT COLLECTOR - TWO LAYERS OF"FILON" 

CORRUGATED FRP PANELS, CROSS LAPPED. TOP SHEET I S  TEDLAR COATED. 

PANELS INSTALLED ON TOP OF BAR JOISTS. ABSOZBER PLATE I S  FIBERGUISS 

2. TRANSPARENT COVER 

a. . NUlJlBER OF COVERS: 2 . . 

b. MATERIALS: OUTER: FRP (TEDLAE COATEDINNER: FRP 

THICKNESS: OUTER: 1 / 1 6  (.IN) INNER: -- 1 / 1 6  ( IN) 
. .. 

d. ' SOLAR SPECTRUM TRANSMISSIVITY: OUTER: : 76% . INNER: 76% 

e. ' WEIGHT: OUTER: . 3 1  LBS/FT* INNER: ' . 31  L B S / F T ~  

*Baseline used for proposal ( I n  the case of required competitive procurement use a 
t v ~ i c a l  example for purposes of th is  section) ** 

Include a n  affadavi t from ,collector ,manufacturer indicating that the quoted price of 
col lec tors  proposed i s  valid for a period of 1 8 0  days fol lcwing the closing date of 
t h i s  PON (not appl icabje for  planned competitive procurements). 



TO = Co l l ec to r  t r anspo r t  media o u t l c t  temperature (OF) 
0 T i  = Co l l ec to r  t r ~ n s p o r t  r iedia i n l e t  tc:i:peratt;t-e ( F )  

*Tc = 1/2 (To + T i )  

T a  = Ambient Temperature ( O F )  
2 **I = Solar I n s o l a t i o n  on the  Co l l ec to r  Plane (BTU/IIR-FT ) 

M = Transport  14edia mass f l o w a t e  ( l b l h r . )  

Cp = Spec i f i c  h e a t  of t r anspo r t  media (BTU/LB'F) 

***Ac = Area o f  ~ o l  l e c t o r  ( f i 2 )  

*The ASHRAF procedure uses T i = T i n l  e t  r a t he r  than Tc=averaqe o f  i n l e t  and o u t l e t  
temperatures.  E i t h e r  method i s  acceptable b u t  s t a t e  which i s  being used. 

**For t r a c k i n g  c o l l e c t o r s  t h i s  va lue should be o n l y  the beam o r  d i r e c t  conlponent 
f o r  t h e  s o l a r  r a d i a t i o n .  

* **Def ine Ac as gross o r  net;Ac i s  gross c o l l e c t o r  area f o r  AStIRAE 93-77, n e t  aper tu re  
area for NBSIR 74-365. , 

7. ' MAX.IEIUM EXPECTED TEMPERATURE UNDER NO FLO!.I COi\lOI.l.lOPiS 2 0 0 ' ~  . ..--.-- 

8 .  DISCUSS PROVISIO?S FCR PROYECTIKG COLLECT02 Ur:lICR NO FLC!d CG?43ITIO%5 -.---- 

During t h o s e  pe r iods  r e q u i r i n g  no space  h e a t i n g ,  (summer), hea t  i n  --- 
. . 

t h e  collector w i l l  h e  removed by an exhaust f a n  which pulls exhaust  - 
ai r  o v e r ' a  hea t  exchanger for p r e h e a t i n g  domest ic  ho t  water .  

9. COLLECTOR DIMENSIOt4AL CHARACTERISTICS 

a .  , GROSS AREA 2000 FT~IPANEL - - . .. 

APERTURE AREA I 7 12 FT'/ PANEL --- 

C. WEIGHTS OF FILLED COLLECTOR N O ~  ~ p p l  i cab 1 e L B S / F T ~  

d. ESTIMATED WEIGH'I OF SUPPORT STRUCTURE N o t  A P P ~  - LBS/FT2 
4 



* 
8. .SOL?!? STORAGE 

1. TYPE (TAFiK, ROCK BED, ETC. ) Rock Bcd -. - .-- - -. - -- - -- 

2. M A T E R I A L S  

a.  ' TYPE?,' Rc in forccd  Concrete P i t  . 

b. F I N I S H E S  OR COATl I iSS:  I N T E R I O R  
- 

--.- EXTERIOR - . - - - - - - 

C. COt.lt4ERCIAL I D E N T I F I C A T I O N :  - 

d .  . IKSULATIO~; (TYPE/THICKNESS) : 3 "  foam9 ------- 

e. R FACTOR: 7 .5  

3. P l l Y S I C A L  DIMENSIONS:  

.-a. HEIGHT:  - e.  DEPTt! (i'f bt~ricd) 2 ' - - I O U  

b. WIDTH: 16'-6" - f. WATER TASLE DEPTH 
, ( i f  buried) . . - < 1 5 '  

c.  LENGTH: ' -3" - .  

d. DIAMETER: - -- 

5. OPERA1.11.IG PRESSURE RAtiGE: ' 0 t o  0 . 5 "  \./G --- P S I  

6. BURST PRESSUGE OR ASME RATING: Not. App l  i chi) 1 c ------- ' . P S I  
ib . - 

c. HEATING. SUCSYSTEH. 

1. " SOLAR 

TYPE: A i r  B l o i ~ c r  . F I N  COIL,  RADIATOR, ETC. ---- 
. I  - 

b. COl'rf4ERCIAL U N I T  . . .  

1. TYPE: He1 i o  Tj.i-c.r111 i c3--!-!?c!c.!. _19OO. .C.--- . 

S I Z E  & BTU RAT l N G  . (CAPACITY)  : 3 2 0 0  SCFtI -- A i  r . ' 

COXt.IERC I A L  I DENT I F  I CAT I ON : _________ He1 i o  Therniics --- 

2. CONVENT I ONAL 
. ... 

a. TYPE ' E l c c t r i c l l e a t  Punips (TWO requi red!  G R S , O I L , E L E C T R I C ,  ETC. 
----- 

' 

If a phase change systm, l i s t  type, heat c a p a c i t y ,  a n d  teinpcrsture of  pl:ase change .  



3. . ABSORBER PLATE 

1. EMTERIALS 

TYPE: ~ c o l o r o f t i v p  c n a  . a. t ing  

. b. ALLOY: N o t  Appl icable 

2. . SOLAR SPECTRUM ABSORPTIVITY : .96 % 

3. INFRARED ENISSIVITY:  096 u . .  *, 

b. . BASE PLATE . . . .  . . .  
. . 

1. MATERIALS 
I .  ' 

. . . . 

. . . . . . . . . .  a 1" Fiberglass duct ' l i n e r  (black) 
. . . . .  . a .  TYPE: 

b. COIJJIERCIAL IDENTIFICATION : Cer ta in  Teed.  CSQ, Duct l i n e r  

c. FLU1 D PASSAGES 

1. . MATERIALS 

a. TYPE: N o t  ~~~1 iced le 

b. COHMERCIAL IDENTIFICATION: ' N o t  Appl  i cab 1 e 

. ,  d. BONDING MATERIALS BETUEEN BASE PLATE AND FLUID, PASSAGES 
. . 

. . I. TYPE (BRAZED, SOLDERED, ADI~ESIVE, MECI!ANICAL, ETC.) ~ o t  . 
2. . COMPOSITIOII:  NU^ ~ p p l . .  .. 

. - . . 
3.' COI4l~IERCIAL IDENTIFICATION: ~ o t  ~ p p . 1 .  

, . 4. OTHEk . . . . . .  -.. ..-............ .......... -,.: N o t  ..--.,. . .,-..=-=.--- Appl .  

4. INSULATION MATERIAL 
Fiberglass 

a. TYPE:. 

b. 'COMPOSITION: Duccliner Q b a t t  

c. .COMMERCIAL IDENTIFICATION: Certziin Teed-CSG a n d  Owens Car- . . .  .. 

d. THICKNESS: BACK 13 ' IN .  S IDES ' 6  I N .  

e. R FACTOR : RACK 4 1 SIDES 12 . .............. 



. , 
.. . 5. OUTER EtiiL6SU;c OR SIiELL ;:AiERI!tiS . 

Concrete Block 
a. TYPE: SIDES Bui ld ing  - Wall -- BACK -. 1% lb . ,&ns i tv f ibsg lass  duc t  liner 

6" b a t \  i c s ; i y t ion  . .  . 

b, .THICKI,:ESS: SIDES p l u s  b oc BACK 1" 
b r n 3 Z l - l  

c. C(XI~.IE~.JA!. I D E N T ] F I C A T I O H :  S I D E S  - BCICK Certain Teed-CSG 

6. COMPOSITE COLLECTOR 
. . 

Performance Data -- Provide t e s t  o r  Perfornrnce Analysis Data along with 

information ' d e t a i l  ing  the  condi t i o n s  under which t h e  data here g e n ~ r a t e d .  

Act ive sys tmt3  r e q u i r e  t h a t  t e s t  r e s u l t s  be subni t t e d  ra t ing  the s o l a r  

c o l l e c t o r  i n  accordance u i  t h  t he  NBS "Eethod of Testing f o r  Rating Solar  
Collectoks on Thermal Perfsnnance ,"(~ocument NBSl R 74-365fi the' 
ASHRAE "Rethods of Testing t o  Datermine the Thermal Performance of Solar  . . 1 

Col lec tors"  (AS~IRAE Standard 93-77)? o r  through other  procedures \.!iich 

w i l l  provide s'irnilar performance information, as determined by DOE- 

. . 

PROVIDE A GRAPH OF COLLECTOR E F F ~ C I Q ~ C Y  (n)  '{ERSUS Tt iE PARAiiETER Tc-Ta* 
I 

where n=MC (To-Ti ) 
P 

A c I * *  

Q ,t , c-z C.J c.c' dS a L  @.; a.? 

OPERAT I NG PARAMETER 

Tc-Ta* ( o ~ / ~ ~ ~ / h r - f t Z )  -- 
1 ** a 

1 Available  f'rom DOE, Technical Information Center,  P.0. BOX 62, Oak Ridge,. - - .- 
Tennessee 57830. 

2 Available fro111 ASHRAE I n c a ,  345 East ' 7 t h  S t . ,  New York, N - Y - .  10017* S4-O0  . kmber ,  58.00 14on-l?leri1ber, plus $0.35 shippins.  



. . C*;IMIERCIAL UNIT . . 
. Up s t a i r s  . u n i t  . -  24 ton heat pump 

1- SIZE: - Downstairs U n i t  - - 5 L ~ g -  ~S.XLE!! 
. Wescmrhsuse ~!o~oAB/~u)~oc. ... . . 

2- COPlXERCIAL . IDENTIFICATION:  bJestinghquse HS060PiBlA~024C- ' 

. . . . 
c. CWFFICIEIIT OF PERFORIIANCE: I F  APPLICABLE, SHE COP VERSUS PERTINENT 

0 
OPERATING COtIDITIO:.IS (APIBIENT. TEMPERATURE, ETC. ) - COP a t  47 F 

- - 

amb'lant and 70' EDB: Upsta i rs  - 2.5,  Downstairs - 2.7 

1 
d. TOTAL 'HEATING CAPACITY: a t  1 2 ' ~  f rorn Heat Pump Cycle - BTU 

. . .  . . 46,800 BTU/hr. w i t h  backup from e l e c t r i c  . . res istance heaters.  
D. HOT WATER SUBSYS~EM . , , . .. . > .  . ,  , .  

1. SOLAR U?tIP 

C. COWERCIAL- IDENTIF  ICAT ION : - 
d; HEAT EXCHANGER TYPE:* Air F i n  copper C o i l  . -. a 

2. CONVENTICNAL U N I T  

- .  .a. TYR:  E l e c t r i c  (GAS, OIL, ELEC. STEAM, ETC. 

 lie: 12 kw o r  40,956 BTU/hr. b - VOL. OR BTU 

c, COV~ERCIAL IDENTIFICATION:  Jackson Model No. GRE-100-T 

E. COOLING SUBSYSTEM 

1.. SOLAR 
. . 

a. TYPE: N o t A p p l i c a b l e  

b- S I Z E :  Not Appl icable  TONS 
I .  

4 
~ r o p o s c r s  a r e  referred to the IPC for measures necessary to isolate potable and non- 
potable water systems. 



c .  CCI-PIERCIAL U N I T  I DENTIFlCAT1014: Not A??'  c a b l e  - , . . 

. d. . COP VS . CII I  LLED 'AKD COi!DEliSI !:rJ \.!ATE!? TE:.;?EW\TU?E TABLES : 
Not Appl i cab l e  -- 

. 2. . CO?I\IEI;TIO:JAL 
. . 

a. . TYPE: RECIP. . ,... . -. . .- - 
.. b. . COPV,lERICAL U N I T  

1. . TYPE: S p l i t  System Heat Pump 

2. .S IZE:  U p s t a i r s  - 2f t on  Downstairs - 5 t o n  
. . U p s t a i r s  - Wesfinghouse H S ~ ~ . O A B / A J O ~ O C  

3. , 'IDENTIFICATION: Downs t a  I r s  - Wes_tinghouse HS ~ ~ ~ A P , / A H o ~ / L c  

4. COP VS. TEMPERATURE TABLE: a t  9j0F ODB, coo. E D B ~ ~ ~ ~ E ~ B  : 
U p s t a i r s  - 2.5 . . . . 
Dawnstairs - 2.5 

.TI:ANSPORT BETWEEN SUBSYSTEIZIS 

2 i n  1 . . ;.. . 5 . .-.,.* ' 

b. T H I  CK1,IESS: - 2 . . i n  
> ' . * .  

DUCT 
4 4 4 4 6 .  DETAILS . COLLECTCR TO STORASE 

a. INNE9 DINIETER: A i  r Duct 2 2  i n  

b. OUTER DIAMETER: . - i n  

c. . LEKGTH OF RUN TOTAL: 110 f t  

d. . MATERIALS: Galvanized Stee l  Duct 

DUCT 
+4+M IlJSULAT ION 

a .' TYtE:  F i b e r g l a s s  

'U' FACTOR: 8.0 1 9.0 ; . .  . t. I 

STOUGE TO LOAD 

22 i n  
- i n  

120 ft  
Galva'nizgd S tee l  - Duct 

F i b e r s  1 ass 
. . . . . . . 

b. ' ADDITIVES I 

3. TRANSPORT MEDIA 

Ai r a. TYPE: 

1. CONblERCIAL IDENTIFICATION: . h'one ( None 

. -. . . . .  . . 

A i  r 

c. QUANTITIES OF FLUID I N  SUBSYSTEM I 
2. TYPE: None ~ 6 n e  

1. FLUID: tlane None . (X 

2. ADDITIVE: None Nane - 2 



CO~LECTOR TO STORAGE I STORAGE TO LOAD 
*NOT A P P L I C A B L E  

3. pH: ---.-- ------ None- 1 .  Hone 

5. M I i jERAL  COiJTEtIT: N o n e  l a  None 

ION CONTENT: - 4.  one 
. . 

6. DURABIL I7Y  ( S W I C E  L I F E ) :  MO?JtJS 1 - N o n e  MC)NTHS 

None 

. 2 4 3  d. S P E C I F I C  HEAT: -' . 2 4 0  

e. FLOW RATE. ( L I Q U I D ) :  N o n e  - G PM 

FLOW RATE (AI R) : 3 2 0 0  SFCM .- 

f. SPECIFY PRESSURE DRrJP . . 

BETWEEN CUMPONE?ITS: - 15" WG BI- 

' 5.  PROVIDE FLOI.1 DIAGRA:~ FOR PROPOSED SOLAR EIIE9GY SYSTEEI, G1V I 6 G  SU3SY STEM 

, N o n e  GPld.. 

won SFQbf.l 

.25" WG --PSI-- 

4. HEAT EXCHANGERS ;'NOT APPL  I CABLE 
Nooe.  a. ' TYPE (CROSS OR COUiJTERFL05!) : 

b. FLOl4RATE :. - - None GPH --- 
c. OVERALL UA FACTOR: N o ~ ~  B Z / O F  

COMPOt4ENTS LOCAT IC)N A39 I DE?iT I  F I  CAT1 O:d AND FLOW D I  RECTIONS . 

'.- ... -. ,... . , 

..None, - 
yonc- CP11 --- 
None, BTU/CF -.-.. 

G. CONTROLSYSTEEI (ATTACHED S H E E T S - E 4 )  
< . 

I 

SHOW FOR EACH MODE OF OPERATION A DESCRI?TION OF CGNPOiiENTS Af'iD VERBAL 

DESCRIPTION OF CONTROL SYSTEM; INTEGRATED SOLAR AND COMVENTIONAL SYSTEI*I(S) ' 
OPERATIONS. . 



1. OPERATI h'G REQUI REMEI~~TS 

a .  . TtiE ELECTRICAL E!:EEGY REQUIRC,D TO D R I V E  THE SOLAR COLI.ECTIO:4 PORT!O:J - ---- ----- 
OF THE SYSTEl4 I S  1.75 kw 

0.25 1. PUMPS k w  FUNCTION Hot Water C i r c u l a t i o n  - 

2. FANS 1.49 k w  FUNCTION C o l l e c t o r  A i r  C i r r u l a t i o n  

Tempersturc Sen? i ng E 
3. CONTSOLS . O 1  k w  FUNCTION Damp r p g - s i . ~ g -  

4.  OTHER kw FUKT 10i'r 
\ 

b. THE ELECTRICAL ENERGY REQUIRED TO D R I V E  T t l i  STORAGE TO LOAD PORTION 
OF THE SYSTEM I S  1.5 k w  

. . .  

1. PUMPS kw FUNCTION 

1 .49 Storage A i r  C i r c u l a t i o n  
2. FANS kw FUNCT I ON 

Temperature Sensing t 
3. CONTROLS 0.01 k N FUNCTION - Damper P o s i f i o n i n q  

4 .  OTHER % kw FUXCT I ON --- 
2. . DESIGN LOAD DATA: 

INCLUDE LOAD DUE TO VENTILATION REQU I R E : ~ N T S  

B U I L D I N G  LOAD TABLE 

ElONTH 

January 
February 
Elarch 
Apr i l  

.May 
June 
July 

,August 
September 
October 
November 
~ e c e m b e r  

YEARLY TOTAL 

DESIGN PEAK 
( BTUH-) 

- - 

HEATING (BTU) 

6 12.5 x 10 

9.5 x 10 
6 

8.3 x 10 
6 

4.2 x 10 
6 

1.2 x 10 6 

- 
- 
- 
- 

3.0 x 10 
6 
6 

8,9 x 10 

11.9 x 10 6 - 

6 .59.5 x 10 

47,880 
- - - - - 

-- - 
HOT KATER ( 6 T U )  
-- 
6 2.0 x 10 

1.7 x 10 6 

1.8 x 10 
6 

.1.6 x 10 6 

1.5 x 10 6 

1.'4 x 10 6 

1.3 x 10 
6 

1 . 2  x 10 
6 

6 .  
1.3 x 10 

1.5 x 10 
6 

1.7 x 10 6 

2.0 x 10 
6 

6 19.0 x 10 

33,300 

COOL I KS ( BTU) 

- 
- 
- 

2.9 x 10 6 

6.0 x . 1 0  
6 

11'.7 x 10 
6 

15.0 x 10 6 .  
6 

12.1 x 10 

8.7 x 10 
6 

3.0 x 10 
6 

- 
- 

59.4 x l o 6  

81,000 



SOLAR SYSTCH ARRAY PCRFO2l.!Al:CE 

COLLEC'YO.R TYPE: Job Bu i 1 t Ai r Type LOCATION: Abbevi l l e ,  S .  C. 
* * V e s t  

~ ( a ~ y  an: 2000 rl2; LATlTUDE: 34"- ' O; TILT ANGLE FRM IIORIZOIITAL: 0 "; A Z I ~ U T H :  N O  t A P P J  . 0 ~ 0 v c  south  
-.Elst 

7 7  
Source o f  Ddta to be Spccl f led:  U. S .  D e p t .  of Commerce Climatic Atlas of the U . S .  

. 
c 

L I N E '  

( I )  

( 2 )  - 
( 3 )  -. 
( 4 )  -- 
( 5 )  -.- 
( 6 )  

( ? )  - --. 

C.ESCRI PTIOX MO:ITH -- 
UNITS J F A .  0 I I  

!;umber o f  d a y s  31 28 

Average Tenp. - ( ~ a n b ) '  

:<ax Avcrage Temp ( ~ n a x ) *  

,lvcrdgc hmblcnt (T.411/2 (2 )  * (3 )  

Cl edrncss  f a c t o r  
- 

Avcrage Co l l ec to r  Tmp - (Tc) - 1/2(Tin+Tout) 
-. 

Col l cc to r  Efficiency 

(11) Clcar  A i r  Daily Jns:lation on T i l t c d  
Coll e c t o r  Surface  

.-. 

Percentage Sunshlne 5 3  63 .--. 
!!onthly Probable I w o l a t i o n  

(11) Collected Energy (Qc) 

(I;!) Q Loss (31 pir,g. L Lcrscs)  -. -. 
. 2  .1 . 1  . 1  .1 .1  .2 . 3  - -. - 

(13)  Q Usdble. 

Total  Load Dld (Solar  Condt t loned)  

Aux!l l a ry  Energy Rcqutred hli1lio.1 D'iU 3 . 7  . - --. 
Z S o l a r  Contr ibut ion  

ime of Co l l ec to r  Operation -- 
l c c t r i c  Power f o r  Co l l ec t ion  Subsystem 

(19) E l e c t r i c  Power f o r  Storage  t o  Load Subsystem .. --. 
o t a l  Solar  Syr te~n .E lec t r i c  Power 216 7 7 7 



7.  Major Problems Encountered 

No Major problems were encdunte red  i n ' t h e  imp.lementation of t h e  s o l a r  sys tem.  
E x c e s s i v e  c o n d e n s a t i o n  i n  t h e  Zone 1 h e a t  pump a i r  h a n d l e r  caused a  l eakage  
p rob lem,  b u t  $t was determined t h a t  t h e  e x c e s s  c o n d e n s a t i o n  was a ' r e s u l t  of 
a p r o b 1 e m " i n  t h e  a i r  h a n d l e r  and n o t  r e l a t e d  t o  t h e  s o l a r , s y s t e m  o p e r a t i o n  
w i t h  t h e  a i r  h a n d l e r .  B a f f l e s  were i n s t a l l e d  i n  t h e  a i r  h a n d l e r  t o  r e d i s t r i -  
b u t e  t h e  a i r  f low over  t h e  condensing c o i l  and t h i s  c o r r e c t e d  t h e  e x c e s s  con- 
d e n s a t i o n .  

8. L e s s o n s  Learned and Recommendations 
. . 

The major  l e s s o n  l e a r n e d  i n  t h e  d e s i g n  and i n s t a l l a t i o n  o f  t h e  s o l a r  k y s b r n  i s  
t h e  d i f f i c u l t y  encounte red  i n  implementing t h e  sys tem i n t o  a  b u i l d i n g  n o t  o r i g -  
i n a l l y  des igned  f o r  a  s o l a r  a p p l i c a t i o n .  Some p r o v i s i o n s  were made i n  t h e  b u i l d -  
i n g  f o r  a p o s s i b l e  s o l a r  sys tem a p p l i c a t i o n ,  b u t  d i f f i c u l t y  was encounte red  i n  
t h e  f a c t  t h a t  t h e  b u i l d i n g  was des igned  and under c o n s t r u c t i o n  when t h e  g r a n t  
f o r  t h e  s o l a r  sys tem was approved. T h i s  r e s u l t e d  i n  t h e  c o l l e c t o r s  b e i n g  l o c a t e d  
o n t w o  d i f f e r e n t  roof  a r e a s .  Having t h e  c o l l . e c t o r s  on one roof  a r e a  and h a v i n g  
t h e  sys tem o r i g i n a l l y  des igned  i n t o  t h e  b u i l d i n g  would have r e s u l t e d  i n  s i m p l e r  
and  s h o r t e r  r u n s  of s o l a r  ductwork.  I f  t h e  sys tem had been o r i g i n a l l y  des igned  
i n  t h e  b u i l d i n g ,  t h e  c a p a c i t y  of t h e  c o n v e n t i o n a l  sys tem cou ld  have been reduced 
r e s u l t i n g  i n  a r e d u c t i o n  i n  t h e  t o t a l  b u i l d i n g  c o s t .  



9. V e r i f i c a t i o n  Statements  

The fol. lowing s t a t emen t s  a r e  v e r i f i e d  by t h e  P r o j e c t  Arch i t ec t  and Mechanical 
, .  . 

Eng inee r  : 
. . 

a. The .As-Built Drawings a c c u r a t e l y  show t h e  s o l a r  h e a t i n g  system'.config&a- 
t i o n  a s  of complet.ion of c o n s t r u c t i o n  and acceptance by t he  A r c h i t e c t ' a n d  

. . 
. .  ~ n ~ i i e e r .  . . *  - 

b. The ~ c c e p t a n c e  T e s t  P l an  h a s  been implemented according t o  t h e  method a s '  
. d i r e c t e d  by D.O.E. and i n d i c a t e d  i n  t h e  Acceptance Tes t  Plan. 

c .  The s o l a r  h e a t i n g  system conforms t o  a l l  p rov i s ions  s e t  f o r t h  i n  I n t e r i m  

I .  

Performance C r i t e r i a  (NBSIR 76-1187) t h a t  apply t o  t h i s  p r o j e c t ,  

S.C. Reg. No. 

. . .  

Profes6innnl Engineer 



APPENDIX A 

. . 

ACCEPTANCE T E S T ' P L A N  

FOR 

BIUNICIPAL BUILDING COHPLEX 

SOLAR SYSTEX 

. . ABBEVILLE,  SOUTH CAROLIEU'A 

i 

U. S. DEPARTMENT OF ENERGY 
EM-78-F01-5202  

WASHINGTON, D. C .  2 0 5 4 5  

- H E L I O  THEl?.MICS, I N C .  

' SOLAR MANUFACTURING & D E S I G X  
GREENVILLE,  SOUTH'CAROLINA 

J O B  NO. 
7641-A 

GILLILAND-BELL ASSOCIATES, INC. . 

ARCHITECTS-ENGINEERS-PLANNERS 
SOLAK DESIGN 

GREENWOOD, SOUTH CAROLINA 
\ 

. D . O . E .  NO. -- 
EM-78-F01.-5202 

DATE 
2-14-79 



ABBEVILLE MUNICIPAL BUILDING 

SOLAR HOT WATER SYST.EEI 

ACCEPTANCE TEST PLAN 

I. Locate  and I d e n t i f y  the  following system components: 

A. Manual o u t s i d e  exhaust  damper. 
B. Blower- and blower motor- ( tubeax ia l  type) 
C. Blower motor e l e c t r i c a l  cord.  
D. D i f f e r e n t i a l  c o n r r o l l e r  with c u l l e c t o r ,  tank, and ant i - f reeze  

p r o t e c t  sensor .  This  c o n t r o l l e r  a c t i v a t e s  pump t o  provide water- 
f low when c o l l e c t o r  t o  tank d i f f e r e n t i a l  is  niet o r  when an t i - f r eeze  
sensor  monitors  ambient a i r  of heat 'enchange c o i l  below 35OF. : 

E. ~ i r c b l a t i n ~  pump - 1/20 Horsepower. 
F.  Heat exchange c o i l .  ( A i r  t o  Uater)  
G. Preheat  s t o r a g e  tank. 
M. Serv ice  shut-off & by-pass valves.(manual type) 

a .  Prehea t  tank i n l e t  valve.  
b .  Preheat  tank o u t l e t  valve.  
c. Preheat  tank bypass valve.  

IT. Acceptance T e s t  I n v i t a t i o n :  

Before t e s t i n g  begins .  do the  fol lowing:  

A. Open preheat  rank i n l e t ' v a l v e .  (a)  
B. Open p rehea t  tank o u t l e t  vaivs.  [b j 
C. Close prehdat  tank bypass va lve .  (c)  
D. Open manual o u t s i d e  exhaust damper. (A) 
E. Plug blower motor e l e c t r i c a l  cord (C) i n t o  110 V.A.C. s i n g l e  phase 

recep tac le .  

111. Acceptance Tes t :  I 

A. Veri fy  blower motor is  opera t ing  i f  c o l l e c t o r  a i r  temperature is 
130° F o r  above. 

- B. Ver i fy  blower motor is shu t  down i f  c o l l e c t o r  a i r  temperature is 
l l S O  F o r  below. . 

.' C . '  Ver i fy  c i r u c l a t i n g  pump is opera t ing  i f  c o l l e c t o r  t o  t a n k  
d i f f e r e n t i a l  i s  above 27OF. 

D. Ver i fy  c i r u c l a t i n g  ptlmp is not  opera t ing  i f  c o l l e c t o r  t o  tank 
d i f f e r e n t i a l  is  l e s s  than 1 5 ' ~ ,  and exchange c o i l  ambient above 
35OF. 

E. I f  pump i s  opera t ing  and blower e x t r a c t i n g  hot  a i r ,  measure Delta  
temperature a c r o s s . h e a t  exchange c o i l w a t e r i n 1 . c t - o u t l e t .  

. . 
. . . . .  . 

I .  



F. If circulating pump is shut down short across collector sensor 
- 

terminals to activate pump for test. 
G. This completes acceptance test, return.all valves, dampers, controls. 

to pre test positions. ' 



I. Blower moves a ir  from co l l ec tor  t o  outside when .'T 1 is above 130° F 
and shuts down when T 1 is b e l o i  115O .F .  

. . 

., 2. Pump moves water when co l l ec tor  sensor is 27O hotter  than tank sensor; 
. , 

shuts down flow when 15O F hotter than tank. 

3. Both pump and blower must be on t o  heat water. 



1. Locate  and i d e n t i f y  t h e  fo l lowing components: 

So la r  air handler  . . 

Sola r  c o l l e c t o r  
Cool a i r  i n t a k e  (outdoor a i r )  .. 

'Zone 2 r e t u r n  a i r  ( s o l a r )  
Zone 1 r e t u r n  a i r  ( s o l a r )  ' . 

Supply air zone 2 
Supply a i r  zone 1 . . . . 

Thermal s t o r a g e  u n i t  
Zone 2 thermosta t  
Zone 1 thermosta t  . ' 

. . 

Zone 1 mode d i s p l a y  panel  
Zone 2 h e a t  pump a i r  handler  
Zone 1 h e a t  pump air  handler  
Zone.2 h e a t  pump condensing u n i t  
Zone 1 h e a t  pump condensing u n i t  
Zone 2 r e t u r n  a i r  s t o r a g e  bypass damper p a i r  
Zone 1' r e t u r n  a i r s t o r a g e  bypass damper p a i r  

. . . . . . . .  . : . . . .  .... . . .  2. Read opera t ion  n a r r a t i v e  t o  f a m i l i a r i z e  wi th  system opera t ion .  , ' I  .:: 
[:::.::.: '. 

. . . .  . a , .  . 
. . . .  . . .  . . .  .. , . . : ,  . ,... ... . . :., . . I . .  , .1 -,. 

....... 3.  S e t  T-1 thermosta t  whi le  monitoring Zone 1 mode d i s p l a y  panel  t o  s e t  mode . . . . . .  
8 back-up cooling.  . . . . . .  . . 

. . . . . . 
. . . . .  

Check: A. Zone 1 r e t u r n  air s t o r a g e  bypass damper& opera te  t o  allow 
zone 1 r e t u r n  air t o  bypass s t o r a g e  b y ' e n t e r i n g  a t  point  Q. 

B. Heat pump a i r  handler  on 
C. Heat pump c o d e n s i n g  u n i t  on coo l ing  c y c l e  . . .  

. . . . 

S e t  T-1 thermosta t  whi l e  monitoring zone 1 mode d i s p l a y  t o  s e t  
mode 7 - . s t o r a g e  t o  b u i l d i n g  cool .  . . 

. . . . 

Check: A. Z o n e 1  r e t u r n  a i r  s t o r a g e  bypass dampers opera te  t o  al low zone 
1 r e t u r n  a i r  t o  flow through s to rage .  

. . .  
B .  Heat pump air handler  on 
C. Heat pump condensing u n i t  of f  

5 .  S e t  T-1 thermosta t  whi l e  monitoring zone 1 mode d i s p l a y  panel  t o  s e t  mode 
5 - o u t s i d e  t o  bu i ld ing .  

Check: A. ' Zone one r e t u r n  a i r  s t o r a g e  bypass dampers opera te  t o  allow zone 
1 r e t u r n  air t o  f low outs ide .  

B.  Heat pump a i r  handler  on 
C. Heat pump a i r  condensing u n i t  o f f  . 



sys t& check o u t  con t inua t ion :  

6.  S e t  T-1 thermosta t  whi le  monitoring zone 1 mode d i s p l a y  pane l  t o  set mode 4 - 
. back-up hea t ,  . 

. . . . 

Check: ,  A. Zone 1 r e t u r n  a i r  s t o r a g e  bypass dampers o p e r a t e  t o  a l low zone 1 
r e t u r n  air  t o  bypass s t o r a g e  by en te r ing  a t  p o i n t  Q. 

B. Heat ,pump a i r  handler  on I .  

. . C. Heat.pump condensing u n i t  on heat ing  cyc le  . . . ... . . . . 
. . 

. .., , 

7. set' T-1 thermos.tat whi le  monitoring zone 1 mode d i s p l a y  pane l  t o  s'et mode 3 7 .  . .  .. . 
s t o r a g e  t o  b u i l d i n g  hea t .  

Check:' A. Zone 1 r e t u r n  a i r  s t o r a g e  bypass d&npers o p e r a t e  t o  a l l o w  zone I... ' , 

. . . ~ . . . . .. ... r e t u r n  a i r  t o  f low through s to rage .  . I ,  . , 

' - B. Heat pump a i r  handler  on . . .  . .  . . -  
C. Hear ..pump condensing u n i t  off  . ,. . . 

. . . . . . 

.; 8. ' S e t  T-1. thermosta t  whi l e  non i to r ing  zone 1 mode d.isplay pane l  t o  set  mode 1 - 
. . c o l l e c t o r  t o  bu i ld ing  . . . . . . _ .  

. . . ...... 
. . 

Check: A. ,Zone 1 r e t u r n  a i r  s t o r a g e  bypass dampers .opera te  t o  a l low zone 1 ' 

. . 
. . - r e tu rn  a i r  t o  'flow t o  c o l l e c t o r  

. . B. Heat pump a i r  handler  on 
C. . Heat pump condensing u n i t  of f  

. . . .  . . . . . .  . .  . 

. 9. S e t  T-1 thermosta t  whi l e  'monitQr'ing zdne 1 node d i s p l a y  pane l  t o  set  rdbde 2 -:' 
C o l l e c t o r  t o  s to rage .  

Check: A. N o  air coming from supply t o ' b u i l d i n g  duc t s .  
B.' Heat pump. a i r  handler  o f f ,  s o l a r  a ir  handler  on. 
C. Heat pump condensing u n i t  a££.  

. 10. . S e t  T-1 thermostat  whi le  monitoring zone 1 mode. d i s p l a y  pane l  t o  se t .mode 6 - . . . 

O u t s i d e  t o  s to rage .  
. . 

Check: A. No air coming from supply t o  bu i ld ing  ducts .  
B. Heat pump a i r  handlcr  o f f ,  s o l a r  a i r  handler  on. 

. . ... C. Heat pump condensing u n i t  o f f .  
. . 

NOTE: Whenever s o l a r  h e a t  o r  n a t u r a l  cool ing  is  a v a i l a b l e  t o  zone 1, i t  is a l s o  . 
a v a i l a b l e  Lu Z O L I ~  2. . . 

Whenever zone 1 is on back-up hea t  o r  cdol, zone 2 is a l s o  on back-up hea t / coo l  . 
i f  r e q u i r e d .  



. . 

. ' SEQUENCE: COOLING .- . . . . . 

. . 
. . . .  . . . . . . ~. 

. . . . .  . .  ' 
. . . . Zone 1 c a l l s  f o r  Cooling ( G i n .  zone) . : . . . . .  . . . . . . .  , . . .  . . ,  . . .  . . .  . . . . . . . . . .  : . .  

. . . . .  
. . 

. . . . . :. ... . . 
. . .  . . . . . . . . . . .  . . . . . . . . .  . . . .  . . . . . .  . . . . . . . .  . Stage 1 cooling bulb i s  closed. . . . .  . .  . . .  , - .  .... . . .  : 

. . . . . . .  . . . . . . .  . , .  . , . . .  . . . . . . . . . . . . . .  . . .: . . . . . 
... . . . .  . .  

... . , . . '..; . . . . . . . . . . .  :g;. :-': . . . . .  - : . . . . . .  . . .  - .. 
' 1. Heat pump a i r  handler fan  i s  turned on fo; Zone 1. ' : " . '. . . . . . . .  .:.. . . _ _  . - _ .. . : . 

. . . . . .  
2 .  Solar  air handler receives  s igna l  and chooses mode, dampers . modulate . . . "', ' . . . . . . . . .  

. . .  a i r  flow t o  heat  .pump - air handler (solar. . fan o f f )  Zone 1. . . 
..::;: .- . . . .  . . .  ;. . . . . .  . * .  ,.. . . 

.... . . .  . . . . . . . .  . . .  . . . . . . . . . . . . . . . . . .  
.... . . . . . .  . . . . . .  . . . . . .  ..'..,...,. ; ;,., . . . . . . . .  " ' k ' i  . . . . .  . . . . .  . . I. , .. : ., . :, . ,,: . . , ..... .. 2 . . . . . . . . . . . .  . ,;,, . . . . . . . . . . . . . . . . .  . . .  -:: ;:.,+'." .:.;;.L!~ . ::;>::... . X':;"..... 

;..,:L.:.:.:. " 
. . ......... . . . . . . .  . . . . .  . . . . . .  ... . . . .  Stage 2 cooling bu'lb is' closed. : . . . . .  ,.... hi:. .;.;-:.:.::.I, ..; .; %.:.+-: %. : . -  . . . . . . .  . .  . .  . . . . . . . .  . . .  

. . .  . . . .  ., . . - . . , . , . . >..-;;,;: ;:,x< ',,>i ,:.;, ; ;;;,:.7:.:::. t..:.--' 
. . . .  . . . . . . .  . . .  , . . . . . . . .  . . . . . .  ::'",$:,, . . . . ' . . . . . .  . . . .  . . . . : . . . . . . . . . .  . -. . . . .  . . " .  ....!...:" . I ....:... >,$:.. .... ". . . . . . . . .  ./. . . . : : :  _ .: -:I .... 

1. Zone 1 heat  pump air handler s t a y s  OH (s tage one bulb s t i l l  clos&d). ' . ' . 

2. Solar a i r  handler . receives  s igna l  f o r  back up cooling,'.chooses . . t h a t  . . .  
. . . . : . : . . . . .  . 

' . mode, and ac t i va t e s  hea t  pump compressor on cooling cycle. ' .  . . " .  . . . 
. . 

.*..._ . . .  . . 
. .  . . . , ,  . . . . . . . . . .  ....... . . . . . . .  .:<i:::.:.-. 

. . . . . .  . . . . . . . . . . .  . ' . . . . .  ( e l e c t r ~ n i c a l l ' ~ ) '  ( so l a r  fan off ) . . . .  . .: :,. . . . . . %  !.:&,.,:. .. . . . . . . . . . .  ::, - .  : .,;;.,3;~2s::..;.-- . . .  . . .  
. . 

. . . .  . . . . .  . . . . . . .  
, . . _ .  . . .  

... . . . . . .  ......-. :":- . . ,  .................. . . .  . . . . . . .  . . 
.... 

. . . . . . . . . .  . . . . . . . . . .  '. , . ., , . . 
. ...... ...... : , : : : : : :  .:... . . . . . .  ' . . . . .  . . .  . . .. . . . .  %._.. . . . . . .  - . . .... . . . . . . . . . .  Zone 2 ' c a l l s  f o r  cooling' whi le  zone 1. is cooling ,from so l a r ;  .,. , , ,  . ,' ;; '.:., , 

. . . . . . . . . .  . . . . . . .  . .  : . . . . .  . . . ,,,:,,,. . ;.,,: .,: 2 '  ..::;.>:-: . . . . . , .  .. .. .. . . . .  . . .  . . ( . .  . . . .  . . .  : . , ., . . . . .  .>. ;.-::3<:,::.:::.:. :: ...... , .: , ..,:. .:: . . . . . .  : :  . .  . . . . : .: . . - . Zone 2 s t age  1 cool bulb i s  act ivated.  . . .  : . ...-... : . .: . . 
:::;.,,.; , . . . . . .  . . .  . .  : . . . . . . : . . . .  . . . . . . .  . . . . .  . . .  .... . . . . . . .  . . .  : . . . . . .  , . . . . .  . . . . . . . .  ' . 

;.. . . . . . . . . . . . . . . .  . . . .  
... . . . . . .  . . . .  . . . . .  

. . . . .  . . . . . . . . .  . . . . .  : 1. Zone 2 hea t  pump a i r  handler is turned on. . . 
. . .  . . , .  . . . . . . .  

. . .  2. Zone 1 is already on na tu ra l  cooling t o  building'  mode 'and cool air is ', 
ava i lab le  to .zone  2 heat  pump a i r  handler f o r  zone 2 cooling. ' .  . . . . . .  ..:' ... ;,, ,'.'... . ' .  . . . . . . . . . . . .  

. . . (  .. . . . . . . . . . . . . . . . . . . .  . . .  . . . . . .  . . . . .  , . . . .  ,.;. ..... ,.:. .. I . . , , ,  . . ..... , . . . .  . . .  , .. .,. I... . .  . . . a _ .  _ 
. . . . . . . . . .  Zone 2 s t age  2 bulb is ac t iva ted .  , . ._ . . . . . . .  . . . . .  . . : 

. . . . . . .  . . . .  ..:I_. +.:.:.. . . .  . . . . . . . . . .  ............ . . . . .  . . . . . . .  

1. ' Zone 2 heat  pu+ a i r  handler remains on (stage ' one bulb' s t i l l '  oh) 
2. Stage 2 bulb a c t i v a t e s  heat  pump com?ressor t o  provide . back-up . cooling 

, . . , . .  . . . . .  
. :.:. 

Zone 2 c a l l s  f o r  cooling while zone 1 is on back-up cool. . ' . . . . . .  . . . . . . . :  . . ' '  . . . . . 
1. Zone 2 heat  p i m p  a i r  handler tu rns  on upon s tage  1 bulb act ivat ion.  

' 2. Upon s tage  2 bulb ac t i va t i on  hea t  pump compr~ssor  tu rns  on 
. . . . 

. . . . . .  . . .  ._ . . . . . . . . .  
supplying back-up cooling t o  Zone 2. 

. . .  ....... 
. . . . .  . . . .  

. . .  . . . . .......... 



. . 
. . 

. . .  . . . . 
' . .  . . 

. . . .  
SEQUENCE : -HEATING . . . .  

. . . . 
. . 

. . . .  . . 

Zone 1 ' calls ' for  heat : (main zone) . . . .  . . .  
. . . , . .  :_ . . . . . . . . . . .  . . .  . . . . . . . . . . . .  . . . . . . .  . . .  . . . .  . . 

. . .  
. . 

. . . . . . 1 .  . stageZl hea t  bulb is closed. . .  . . . . .  . . . . .  . . .  .- .. . . . . .  . : 'I . . . . . . : . . . . .  .: . . . . . .  . . . _ .  :.. .... , .  . ,  . '  . . .  . . . . . . .  , :  
:. , 

. ,  . . . . . . . .  . . . . . . . .  
' . . . .  .:1.' 'neat ' a i r  handier 'fan i s  turned on f o r  Zone. 1 " ' . 

" 

. 2. S o l a r  B i r  handler receives  s i g n a l  and chooses mode, ' dampers .&odul'ate . . .  

( .  ai r  flow from co l l ec to r  o r  storage (depending upon mode) t o  heat  pump- . . . . .  
. . .  b a i r '  handler (solar  f on o f f )  Zone 1. . . . . . . .  . , . . . . .  . . . .  ... . . .  . . . . .  . . . : _ .: 

. . . . . . .  . . 
. . , . . . . . . . . . . . . . .  .: . .:.. 

. . . . . . . .  Stage ' 2 heat, bulb is closed. - .  . . 
. . 

' . .  . . . . . .  . . . .  . . : . . . : .  . . . . .  
. . 

. . .  . % .  . _:.. _ .  .: . . . . .  :. . . . .  . s . . 

:' 1 Zone 1 heat  pump air handler s tays .  ON (s tage .one bulb still  clos'ed) . 
.:. ., 2. Solar  a i r  handler receives signal f u r  ..back up Ileal-, cltouses t h a t  madd, .. 

. . 
. . .  

. . . and ac t iva t e s  heat pump compressor on heating cycle  (e lectronical ly)  
: . . . '  . (Solar Fan Off) . . 

. . . . . . . . .  . . . . . . . . . . .  . . . .  . . .. , . . . .  .... . . .  . . . .  . . . . . . :  . . , . 
.., . . . .  , .  . .. ' ' , ;:<,,. * . :. , ,, . . 

. . . . 
zode2 calls f o r  heat while zone' '1 is  heating from solar .  . . 

. . . . 
. . . .  . . . . . . . . . . .  . . . . 

. , .. 
. . .  . . . .  . . .  . . . . .  Zone 2 . s t age  1 heat  bulb is act ivated:  . . . . . . . . . .  . . . . . . . . . I .  

. . . . . . . . 
! .. 1. Zone 2 heat pump. , a i r  handler i s  turned on. ' . . ' , 

' .  . . , .. 
. . 
. 2. ' Zone 1 is already on so l a r  t o  building mode and so l a r  heated' a i r  is 

: ava i l ab l e  t o  zone' 2 heat pump a i r  handler t o r  zone 2 heating. . . . . .  
. , . . .  

zone 2 stage 2 bulb is act ivated.  
. . . .  

. 3 . . ..... : . .  : 

1. Zone 2 heat pump a i r  handler remains on (atage one bulb s t i l l  on) ! , ' ,  

2. Stage 2 bulb ac t iva t e s  heat  pump compressor t o  provide back-up heat. 
. . . . .  

zone 2 calls ' f o r  heat while zone is o n  back-up heat  .' ,. 
. . . . 

.. 1.. Zone 2 heat - pump a i r  handler tu rns  on upon s tage 1 bulb act ivat ion.  
' 

, 2 .  . Upon s tage  2 bulb ac t iva t ion  heat pump compressor tu rns  on supplying 
back up heat t o  Zone 2 



. . .  

. . . . 
: . . . SYSTEM . ACTIVATION - 

. . . .  . . . . 

Check t o  make sure  a i r  handler s e l ec to r  switch is i n  
. a l l  preceding in s t ruc t i an  ..;have been compiled with. 

. . . . , . , ,  
. . . . . .  

'OFF posi t ion,  and t h a t .  

. . . . .  ........ . . . . .  . . 
.,: . . . .  . . . . . . . .  . . . . .  . . . . .  . . . . . .  . . . . ? .  . . . 

connect AC v o l t  ' meter to the  power supply c i r c u i t  . . (wire ' coming but, of box . , - - .  . . .  . . . .  . . 
.in wall) .  . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . .  . .  , . . . . . .  . . . . . . .  . . . . . . .  .. . . . . . . . .  

. . .  
. . . . . .  . . . . .,:, <<., ;..:;. .,,,::::..:. : ..  . . . - - .  - 

. . .  . . . . . .  . . .  . _ . . . . . . . . . .  . .  , . . 
. . . . .  . . . . . . . .  , .. - .. . . . . . . . .  . . .  : . ., . . . .  . . . . . . . . . .  . .  - - ,  .,.., ( .::: ........: . . . .  : .'.. . .  . .  . . 

After  making cert 'ain t h a t  a i r  handler is NOT connected to  POWER SUPPLY c i r c u i t ,  ...... ,.i . ' , .  

momentarily t u rn  a i r  handler breaker t o  ON t o  ver i fy  proper s u p p l y v o l ~ a g e .  . . .. . . .  . . :.. ?.:,:? . . 
. . 

. . .  . . . .  . . . . . . .  . . 

T<& air' handler breaker OFF. . . . . . .  
. . . . . . . . .  . . . . 

Make power supply connection from e l e c t r i c a l  box on wal l  t o  . . air . ! handler', '. . . . %  . . . . . . .  .. :.' 

,makeup box. Make sure  l o c a l  codes a r e  -complied with. . . . .  ... )..- . .  ......... ' .i 

. . .  . . . - . . . . . . . . . . .  , .  . 
. . , . . , . , .  . .. ~ . .  . . . . 

. . .  . . . . . . . . . . . . .  .., 
'check a l l  w i ~ i n g  t o  make sure  it is properly ' ins ta l led - t h a t  there  . . .  a r i  . . . . .  no - . . . 

... loose connections o r  wires touching t h a t  could be shorted.. 
. . . .  . . . .  . . .  . . . . .:. . . . . .  . ,. , , ... .-. . 

. . . .  . . . .  . .  > .  . . .  ' .  _ :  . . . . . _ . .  : - ..;.?.L.' 

Turn a i r  handler breaker t o  ON posit ion.  . . . . .  
, . . . . . .  

. .  , 

Turn backup heat  breaker t o  ON posi t ion.  . . . .  . . . . .  . ...I . .  
. , 

. . . . .  . .. . . :. . . . .  . . .  . . 
... 

, . . . .  . . : 
. . .  

Turn backup cooling breaker t o  ON posit ion.  
. . 

. . .  Turn se l ec to r  switch on a i r  handler t o  Emergency backup posi t ion t o  ver i fy  1 :  
. ~ operat ion of backup source and a i r  .handler. . . .  

. . .  , . . . . . . . .  . . ... ...; i "..', -.. :.; . . . . . . .  . . .  . . .  . . . . . . . .  . . :. . , . .. - i! . . .  
. . ..> 

Turn se l ec to r  switch on a i r  handler t o  ON posi t ion,  and s torage switch t o  
. .' 

Heat pos i t ion  ( fo r  winter operation) o r  Cool posi t ion (for  non-heating . . .  season:.) . . 
. . 

. . .  . . .: . 
. . . . .  

. . .  Set  T-1 thermostat t o  desired zone 1 temperature. . . : ... . . 
. . .  ...: . . . . . . . . .  . . .  ' . %  . , . . .  .... . . 

S e t  T-2 thermostat . . t o  same temperature as,T-1 t o  provide proper . in ter lock,  . 

_ . ' I .  . . . .  . . . .  
Set  both subbase switches t o  e i t h e r  heat ,  o r  cool. I n  winter,  BOTH switches . 

should be s e t  t o  heat  posi t ion,  i n  summer both should be set t o  cool , .  position.,^' . . 
. . . . . .* . . . :  
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, INSTALLATION MANUAL . . 

FOR THE 

HELIO THERMICS AIR HANDLER 

' . MODELS 1200, 1900. 2900. & 3900 
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': . . . .  

. . . .  
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. . 

' C A U T I O N  C A U T I O N .  C A U T I O N  
, . 

. , 1. Do NOT TURN, ROTATE, or in ANY WAY MOVE DAMPERS, ai 

. . 
they are connected to motors, and moving by hand WILL DAM'AGE ' . . 

MOTOR. This will void warranty on the'damper motors. 

2. Do .NOT APPLY POWER to unit until installation is COMPLETE., 

3. Do'NOT use 220 VAC,with th i s  system. . . 

4. Make certain circuit breakers' remain OFF until system is' ready for, 
activation. 

. 5. Do NOT complete ,110 VAC connection to Air Handler except as in- 
structed in system activation procedure. 

6. Check to make certain selector switch located on aii handler is ir! the 
OFF position prior to beginning installation. 

7. Do NOT allow moisture to contact electronic control. FAILURE TO 
FOLLOW THESE PRECAUTIONS CAN RESULT IN DAMAGE TO . 

UNIT AND WlLL VOID WARRANTY. 

' UNPACKING UNIT . . 

Do not cut cardboard container with knife or sharp object, as wires at- 
tached to air handler could be damaged. Use metal cutting shears to cut . . 

wnding. Use pliers to  remove staples or attachment on SWTOM or cor- 
rugated box. Cardboard container should then LIFT OFF air handler. . 

. . 
Do NOT turn, rotate or in any way move dampers by hand, as moving 

. . 
them bill damage damper contrd~. 

Remove sheet metal screws from brackets holding air handler to pallet. . .  

If display panel and sensor wires are attached, LEAVE attached until 
unit is placed in its. permanent position to prevent accidental damage or .. 

disconnection. 

Set air handler in permanent location. (see next sectionPlacing the Unit) 
, . 

When wiring is  to be run, remove packing material from sensor wiring and 
panel display, and proceed with w.iring instructions., 

. . . . 
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. . 

PLACING THE UNIT 

The Air Handler can be installed in any position, however, to minimize 
dress on the bearings, it is recommended that mounting positions below 
be used if  practical. 

PREFERRED MOUNTING POSITIONS 

Keep in mind that there must be a minimum of 2 feet of access aiea to 
the air handler on two sides (labeled A and B in preceding diagram) the 
side with the damper control motors. filter and selector switches, and the 
side with the control access panel. This can be accomplished by placing 
the Air Handler in a closet which' allows 2 feet of clearance on those two 
sides, or a combination of such spacing, doors, or removable 'panels. 

The location should be at a point between the storage and collector 
t o  keep the collector-to-air handler duct as short as pcsriblc. The duct 
from outside to the air handler should be installed in the controlled 
environment of the structure (as in a dropped ceiling or through a closet). 
If practical, the duct from the outside to the air handler should open on 
the north side to  pick up the coolest temperatures available. 

CAUTION: Do not install the air handler in the attic or collector area 
where the warm temperature from the solar radiation will have an adverse 
affect on the air handler electronics and the air passing through the duct. 

Where a cool air duct i s  run through an attic, there may be a problem 
of pioking Up tho surrounding heat. By running thit duct through 'a con- , 

trolled space, th i s  potential problem is eliminated. 
If the air handler is located on the floor, rubber. mounting pads must be . 

used. If located in a horizontal position, the supply-to-house and supply- 
to-storage openings must be fitted with duct mourning flanges to insure 
that opening and closing ot damper blades is not resiricted by the duct work. 



.. .... , 

. . . . . . ' . . ... . 
BACK-UP HEAT . ... 

.. An in-line electric resistance duct heater can be installed in ths supply- .. 

tohouse duct. When the air handler is piaced in a vertical position, raise 
the air handler about 18" above the floor line and install the duct heater .'' 

in the duct 8 inches from the air handler (be sure to mount according to 
manufacturers' instructi.ons and comply with applicable codes and safety 
precautions).. . . 

BACK-UP COOLING 
, . 

A split air conditioner can be used for cooling by installing the 
indoor coil in the supply-tohouse duct. If both heating and cooling 
coils are installed, the supply air flow should first pass through the 
cooling coil. Mount the unit as per manufacturers' recommendations. 

HEAT PUMP 

The coil may be installed in the supply-tohouse duct as mentioned 
above, or in the storage inlet-outlet duct, 

WIRING 

See specific model for CFM, wire size and circuit amperage. . , 

SENSOR' WIRING - PRECAUTIONS AND PROCEDURES 

PRECAUTIONS: The sensor probe wires are light guage and should be 
treated with care. They should not be pulled excessively during installation. 
They should not be squeezed temporarily or compressed under_cable staples 
to a high pressure. When these simple. handling guidelines are followed, the 
sensor cables should be .dependable for the life of the system. 

I f  local codes require low voltage wiring be enclosed in conduit, conduit 
should be used to protect the sensor cable. Do not run sensor wire in- 
side conduit carrying any other conductors (power, intercom, etc.) to  pre- 
vent interference. When installing wirinp, do not run qensor cahls rear 
powr  wiring. If it is unavoidable, separate the sensor wires as far as 
possible from the power wiring conductors. (minimum - 3 feet) Sensors 
have less than one volt signal voltage and are quite safe and free of 
shock hazards while operating (sensors are at ground potential - do not 
allow sensor probe body to contact high voltage). 

The sensor cables may be run through walls, ceiling, attics, floors, etc., 
provided the above guidelines are kept in mind. Terminate all sensor cables 
inside the controller enclosure. 

COLLECTOR SENSOR PLACEMENT - SENSOR 1 

. The collector temperature sensor i s  labeled sensor 1. The collector tem- 
perature sensor is placed in the..collector outlet airstream, and is mounted 
with an angle iron bracket to the interior of the outlet duct. (see illustration) 

A no.632 'x '%" machine screw, nut and lock washer (to .prevent loosening 
.by vibration) should be used to attach sensor to the mounting bracket., The 



mounting bracket is attached to. the interior of the outlet duct opening 
with appropriate hardware. Sensor probe should be mounted so that it is, 
in the center of the'duct opening. A nylon X" cable clamp should be used 
as a sensor cable strain relief to prevent movement of sensor after installation. 

STORAGE SENSORS (2 and 4) - SOURCE AND RETURN 

The storage source is labeled sensor 2, and the storage return is labeled 
sensor 4. 

Twu pieces of X" rigid conduit (noncorrosive) must be positioned prior to 
installation of rock fill so that temperature sensor probes may be installed later. 
The storage source sensor thermowell tube should be placed so that when the 
serlsor probe is  inserted fully 11 will lie about ten inches (not less than 5 inches) 
from inlet plenum. The storage return sensor thermowell tube should be placed 
so that when the sensor pro& is  inserted fully, it will lie inside the storage re- 
turn air plenum chamber. NO BENDS should be made in these tubes. The'length 
should he as short as possible. It should bc appropriately capped to prevent de- 
bris from entering until sensors are ready to be inserted. ALLOWANCE MUST 
be made during sensor tube installation and al l  subsequent installation steps to 
INSURE ACCESS for SERVICE. This could be near a floor register, or in a 
closet with a removable access door. 

A W' nylon cable clamp should be attached within 6 inches of probe. . . 

Sensor .probes will be placed at the'bottom of each conduit and the con- 
duit plugged to prevent air leakage when the storage unit i s  complete. 

The sensors that will be installed in these thermowell tubes are four 
inches long. (see illustration) 

If local codes require conduit tubes for low voltage circuits, clearance 
must be provided fob a weather head or similar device. 

ROOM TEMPERATURE SENSOR - SENSOR 3 

The room temperature sensor is  labeled sensor 3. The room temperature 
sensor differs from the other four sensors. It i s  encased in a small metal 
C ~ F  approximo?ei~~ V" in clirmctcr. This s?.:so- is iistallcd as follows: 
(see illustration) 

Select a site on the interior wall of the house which is  about 5 to 6 
feet from floor level, on the main floor of the building. This site should 
be away from the registers and away from al l  sources of heat such as 
lights, appliances, television sets, or anything which would alter room 
temperature locally. lnstall standard wiring box at selected site. Room 
temperature sensor may be located anywhere a conventional thermostat 
would be located. 

Sensor wire should be rurl through the walls andlor ceiling of the house 
. back to the controller enclosure. If local codes require conduit protection 

of low voltage wiring, sensor wiring should be run inside conduit. Do not 
run sensor wiring inside same conduit as power wiring or within three 
feet of power wiring conductors. 



a-a II 
ROOM SENSOR MOUNTING PLATE 

FRONT VIEW 

. SENSOR 3 
ROOM SENSOR MOUNTING 



OUTDOOR AIR TEMPERATURE SENSOR PLACEMENT - SENSOR 5 

The outdoor air tempsrature sensor is  labeled sensor 5. (see illustration) 
The sensor is installed behind the n o d  wall air intake grill inside the cool 
air intake duct. This probe should be positioned so that it is in the center , 

of me  dun opening within two inches from the exterior grill. The sensor 
probe should be mounted to the duct with an angle bracket of the proper .. 

size, using a no. 632 x 35" machine screw, lock washer and nut to mount 
sensor t o  bracket, and appropriate hardware to mount bracket to dun. A 
nylon W* cable clamp should be installed as a strain relief within one foot 
of sensor probe body to prevent movement of sensor after installation. 

Outdoor sensor wlre should be run back to controller enclosure through 
walls. wiling, etc., as described in the Sensor wring Precautions and Pro- 
cedures section. 

I f  system is not designed f& cooling, there will be no senor placement. 

aWTROL PANEL INSTALLATION 

The thermostat control panel i s  the temperature adjustment and mode 
indicator panel. Supplied with the control panel i s  a galvanized steel 
mounting ring which i s  installed attar the house is  framed and before the 
electrical wiring is completed. 

This mounting ring is installed at the appropriate location within 25 
feet of the location of the air handler. It is nailed with eight penny 
common nails to the studs approximately five feet from. floor level. 
The ring should b. Installed with the depression toward' the inside of , ' 

h e  wall. (see illustration) Approximately 3/16" should be chiseled from 
the surfaa of the stud to allow mounting plate to be recessed flush with 
the stud surface. Wring forlhermoatat display is  run from Air Handler . 
location to the mounting ring loation, and sheet rock is then applied. . 

For model 1200, a conventional thermostat is  used. 

At . .. 

h 

COMPROL PANEL tNSTALLATlON 



. . .  POWER SUPPLY WIRING 

110-120 VAC, single phase, 50 to 60 cycle power must be provided for 
controller and air handler. 

There i s  one power supply line which supplies 110 volt AC power to the 
controller - air handler. This wire must be made of copper conductor and 
have U.L approved insulation rated at 1600 volts AC and to temperature 
of 200° F. \ 

The wire must be run in metal flexible conduitjrom breaker panel to , 

the controller - air handler. 
Hot wire is to be black, neutral wire white, and ground wire is to  be 

uninsulated. 
The wire from the panel t o  the air handler varies in size with the'dis- 

tance from air handler to  panel and with model number. (see illustration) 

NOTE:. ALL WIRE MUST BE COPPER CONDUCTOR . 
ALL WIRE SIZES ARE AWG GUAGES 

All procedurgs and specifications herein shall be followed except where in 
variance with local codes. However, above wire sizes are minimum permissible. 
Use larger size where local codes require. 

A sewrate breaker must be used for th i s  air handler and controller, a 15 AMP 
MINIMUM. Do not use this breaker for any other circuit. 

DUCTWOR K 

Install ductwork to comply with blueprint .plans, specifications, and local 
codes as applicable. 

The'supply ductwork. is conventional, however the.collector-storage and 
return ductwork will be -as per plans. 

It i s  recommended that SMACNA "Installation Standards for One and 
Two Family Dwellings and Multifamily Housing including.Solar" be used. 

. 



BACK-UP HEATINGfCOOLlNG INSTALLATION 
.- . 

The relay control panel inside the air handler service access panel 
contains two 'terminal Mocks which supply a 23 VAC control signal 
(24 VAC at 250 milliamperes (.25A) per output maximum) to activate 
a backup heating unit or backup heatinglcooling unit. The 24 VAC cir- 
cuit is fused with a 1.0 AMP fuse located. on the relay panel to protect . . . .  

: - 
unit 'from excessi.ve current draw at the backup control outputs. ... ;.:. . 

. .  It 'is recommended that a time delay relay with coil curi'nt of 250 '.;...:-- 

milliamperes or less, at 24 VAC; at least a 10 second time delay; and..a 
set of normally open contacts be used for the heating backup and cooling 
backup. Mhen contact closure is required by backup .heating appliance or 
backup cooling appliance, the relay contacts provide the thermostat sig- 
nal. When voltage input is necessary, the ,relay contacts and a transformer 
of the proper voltage and current is used. (see illustration) 

For an electrical resistance heater backup with a sequencer system 
built in, a time delay relay is not necessary and a nondelay normally 
open contact relay will suffice. This relay should have a 24 VAC coil 
and draw less than 250 milliamperes when energized. The normally open 
contacts should be capable of switching the current necessary to activate the 
backup appliance it is to be used with. 

Use no. 18 guage twisted pair stranded control wire to make the connection 
between the air handler output terminals and their respective relays. This is 
low voltage control wiring, and wiring should be in accordance with applicable 
codes. 

Refer to blueprint enclosed with unit for terminal block identification. 

BACK UP HEAT 
OlJTPU'i TEifMINAL 
24 VAC 230 MA 1-1 

I 
BACK UP COOL 
OUTPUT TERMINAL 
a4 VAC 210 MA n 



1. HEAT PUMP 

BU H 0 HE sTlNG CONTACT 

COMMON 

BUAC - -1 4 CCnLING CONTACT 

2. AIR CONDITIONER 
-4 THE'IMOSTAT 

- -  TERMINAL - ,  2 

3. OIL  OR GAS FURNACE 

-0 .THERMOSTAT 
TERMINAL . 

- R I L  0 COMMON 
1 lOVAC 

\ 

4. ELECTRIC 
DUCT HEATER 

DUCT f HEATER 

11 OVAC 
POWER 

BACK-UP SYSTEMS CONTROL WIRING . : 

. . 

i 

* .. . 
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. . . . . . . .  . . .  . . . . 

. . 
/ .  .. . . .  

. . .  

SYSTEM ACTIVATION . . ' 

Check to make sure air handler selector switch i s  in OFF position, and 
that all preceding instructions have been complied with. 
Connect AC volt meter to the 110 VAC power supply circuit. (wire 
coming out of box in wall). 
After making certain that air handler is  NOT connected to POWER 
SUPPLY circuit, momentarily turn air handler breaker to ON to verify 
1 10 VAC (and not 220 VAC). . ' 

Turn air handler breaker OFF. 
Make power supply connection from electrical box on wall to  air handler 
makeup box. Make sure local codes are complied with. 
'Check all wiring to make sure it is properly installed - that there are no 
loose connections or wires touching that could be shorted; 
Ttrrn air handler breakdi; to ON (~f i t lbn.  
Turn backup heat breaker to ON position. 
Turn backup cooling breaker to ON position (if installed). 
Turn selector switch on air handler to Emergency backup position to 
verify operation of backup source and air handler. 
Now turn selector switch on Air Handler to ON position, and storage 
switch to Heat position (for winter operation) or Cool position(for 
nonhaating season). 
Set thermostat to desired temperature. 
Enjoy solar heated comfort and economy. 
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