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ILI, Inc.y, will  provide the material for and install the
solar domestic hot water system described herein for Cecil 8. Day

- Companiss, Inc., on the motel located at:

2783 Forast Lane, Dallas, Texas O
The system will be a retrofit and is expacted to provide up to 64%%)Jof

the inn's domestic hot water for the rooms and the associated laundry.

" A copy of an “F Chart® printout by month is provided on page 2. U
The system piping schematic is provided on page 3 and a list of
equipment is provided on page 4.

Check valves are located in the collector 1ines to prevent hot
moist air from rising through the pipe and being condensed in the
collectors (which could result in collector transport system damage if
water were to Tresze in the collector).

Pressure gauges are installed across each pump so the system flow
reates can be set and read periodically as a praventative maintenance
check. Temparaturs measuring devices are also installed so temperature
of the folldwing points can be measured:

Input to collectors and bottom of tharmal storage tank; (same as
input to collectors); output of collectors and input to heat exchangers
(same as top of thermal storage tank); output of heat exchanger; input .
from domestic hot water tanks, out put to domestic hot water tanks.

The combination of flow rates derived from the pressure meters

-~ and the temperatures can b» used to assess system performance as well

as diagnosis certain system failures.

(1) Based on "FeChart Program®, analysis using computer pmgram deve’lopad
by Scotch Programs CO.
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SENSORS

81 - HONEWWELL Sensors

EQUIPMENT

1638-3518
1626-3823

#8557

1000 Gallon = Steel

HX = 8048«4P=1C

SC111 Single Stage Differential Controller

C773A / C773C ] C7730

30 - SOLAR ENERGY PRODUCTS Collectors(?)

ILI, Inc.

5965 Peachiree Corners East
Norcross, Georgia 30071

(404) 449-5900

| =
(1) Assumes & maximm of three domestic hot water tanks are tied into the . : .
(2) DAYSTAR Model 1400 collectors are considmd an uc«ptabln a‘ltemative

based on performance analysis.

am A

P T T R

T18VAC
TI8VAC

2AVAC

- CUS0-WW

3
E
;
3
3
]
3
;]
H
]
i
g
A

DT T T TS T TN T P ITr




A layout of the thermal storage tank and the solar

-control unit. The plan is thought to be best based on conservation

of floor space and minimizing solar system piping. This plan can be
adjusted provided Days Inn prefers some alternate layout.

Controls for the system consist of four differential thermostats.
One for the collector/storage differential which controls Py. Three
differentials are used to control the DHW (tank heating, one for each
tank). Any one of these differential thermostats can turn on P2 and
the DHW circulation pump when the water in the bottom of its DHW tank
is cooler than the water in the top of the 1,000 gallon solar storage
tank. A1l differential controllers have variable turn on/turn off
settings. For the collector 1oop aOT of 10°F on and 3° off is plan-
ned. For the three DHWAT's a 18°F on and a 10°F off is planned for
the heat transfer through the heat exchanger. A simplified schematic
is provided on page 7. |

The solar equipment, including the storage tank, is to be located
directly below the collector arrays which are shown in the Roof Plan,
page 8. The collectors face South! 5%F. A collector angle of 29°
provides maximum yearly energy. Spacing of 22' or greater will be
maintained to prevent shading.

The array is further depicted in Collector Array Piping, Elevation
and Plan drawings, page 9. Here the 16° sun angle for 8 A.M. on
December 21 is depicted, along with the planned piping arrangement. Al
external piping is covered with 1/2" expanded rubber insulation which is
painted with latex. Internal piping will be either fiber jacket or expaned
rubber. The solar thermal storage tank will be insulated to a R 19 or
better. The tank is planned for a 4'X5'X5'4" height. This configuration
provides for a minimum space requirement while making retrofit possible
without enlarging 6' door openings.
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SECTION 1

SYSTEM DESCRIPTION

The system is designed to provide sclar heated domestic hot water
to the motel for use in the rental units for shower and lavatory purposes
as well as hot water for the laundry room. The system is an automatic
draindown design employing an atmospheric vented storage tank for storing
the hot water collected by the 1,000 square foot collector array. The
collector array is mounted on the roof directly above the laundry room
where the storage tank and control unit are located. The control unit
houses all pumps, heat exchangers, difterential thermostats, relays,
valves (except one check valve in the collector return line), meters,
gauges, and sensors (except for the collector, thermal stovage and DHW

tank sensors).

The collector array consist of four large modules containing a total
of 20 collectors plumbed in series/parailel. The two end modules contain
eight collectors each while the two center modules contain seven collectors

each.

Figure 1 depicts the collector array and module relationship as well
as the collector plumbing. The collector feed is at the bottoc ¢ the
collectors and connects to the left and right ports of the collector in-

ternal headers.

The first and second module are fed through a 1-1/4" pipe while the
third and fourth modules are fed from a 1 inch and 3/4" pipe respectively.

The collector return piping is identical to the feed except for the
last outlet in module No. 4 which has a vacuum breaker. Since all internal
headers (upper and lower) are connected in series, the single vacuum
breaker can function for all collectors.

The solar collectors have copper absorber plates coated with a flat
black finish, The glazing is water white tempered glass with a strippled
pattern which reduces spectgal reflectance. The collectors are south
facing and at a pitch of 26° for maximum year around collection.
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SECTION Il

SYSTEM OPERATION

A schematic of the system is provided in Figure 2. The solar
collection loop is from the bottom of the 1,000 gallon storage tank
through P, and the collectors and return to the storage tank. The check
valve in lhe return line is added to prevent moisture from rising in the
pipe and condensing in the collectors. To heat domestic hot water, pumps
P, and P, are activated. Pump P, circulates hot water from the top of
tﬁe 1.003 gallon storage tank th@ough the shell side of the heat exchanger
and returns to the bottom of the domestic hot water tanks through the tube
side of the heat exchanger and returns the heated water to the upper section
of the domestic hot water tanks. Equal pipe lenghts are maintained from
each tank to the common feed lines to ensure balanced flow from each tank.
A back flow preventor is located between the cold water supply line and
the solar water heating pump to prevent water from being pumped into the
cold water supply line.

The pumps are controlled by differential temperature controllers,

see Figures 2 and 3. Operation is based on the collector temperature(S,)
being hotter than the bottom of the storage tank (52) to collect and store
energy. This control is via SC120-1. Pumps P, and"P, are operated by the
5C120-2 which uses sensors S, in the top of thg storade tank and S, in the
bottom of one of the domestig hot water tanks. When S, is hotter %han 54,
SC120-2 energizes P2 and P,. SC120-2 also opeates R6 which energizes
automatic valves V]. VZ’ a%d V3.

The LCD tempeature meter obtains its 9v D. C. power from either of
the SC120 controllers. Its' temperature sensors are designated T, through
T. and are located as shown in Figure 2. System temperatures can be read
fﬁom the panel meter by rotating the selector switch on the front panel
of the control unit from T] through T6' Meter calibration is performed in
positions T7 or T8'

Pressure meters are mounted on the suction and discharge side of P1,
P, and P,. System flow rates can be determined by reading these
mgters a%d using the curves provided in Figure 4.




D SO
“Ni um:Jmn__.m

et —— v ——— = —— e e+ ——— e

2 2 WALSIS YEIYM 1OH DILS3INOa 7105

"UOLJRJUBLLO" J0U UOLILIO| Ju3UCdWOD |edtsAyd MOYs 03 papudiul JON “ATNQ I13ewdYdS JLuouphy :3joy

IRNA SAan.— L1 XA O LN TUVAMWGL &
SNAIWIDA— ] A G IV— gt SRt ) ——— =
VA SLWHUIY —— Dy e SELEW e mw | e lm,u

A
ATREE SEIVAR T o A | ,U_ :
N 1
7 %\\# wHﬂ \M}JIAI )
. F ] ya m e
,@P— > = IR
< n <HbsL
W e e Uy | e ,
vos R i AL N S .
| Zik 3 ‘ S =
| ahiA. i ! ] ,_
| USWCS -uﬁw.bo _m> 2 _ A
_ Am; /_m.!_..nuﬂlﬁH J? g
AL 8NN o8 m
mnntwumJJHWu/w«xuvL\\\\\\\
rwls \
< )




T A S LN —~ Hu/ e ,rﬂi. . , o .\ll T i
e SEL R I :-.m . = et r\ L\h/U / L 1 « K ?P/ * OT \’/(w F\o\lzl 4 .-a \ﬂ,\!./; \“ v/v — - N
R /S Y/ L VoS a ) o e ~ 3 | R

.-S,ac_n&_wuﬂ_wf Lmun....vu_\lvmﬁ SERN IR .km\

— =11 P iad Y = B =
NMALTUOL ) 123 QY o &35}0\? AN L VO K PR D b et 2 E

L= A ITZ o =t .O.vﬁ,(,:ﬁ = <3

SIZE-ge5! SKA auv I3 f23'd m{« S5 L300 AW 13U SIATG) o P

> L0 NELSLNT 1T -2 5 L

r=mieN EE

NS WANIINE
SNGUAR N Nt ) T

= > I WHG- S INFUNYL IS MWL -5 o — UG IS ) o
‘l‘. ! . L g Ct it g _lwﬁql'q' — \\.Qlf\\\a IANSIIVIN l 3- o|lﬁl
: ~LH N XL TIWL -T2 RV 02N O/ 2 1g 020 J illlfmkti\\»,.ﬂ&&)m.\x Hry-2L

—— e —— «\6..?\\\;7.4 ~‘Uu_ 138! 4
! ! ]
; L

-y

O
:),
;J
ol |
==
<X
é,
\
2
O

q
“/
A
o)
€
_
1€
:
b e e e m—— B r—

P
B LA Y ¢ 7T LN -t

*. .L 2% ‘ ¥
‘< J e 23 iz g b2l Y
by . . W VAL~s - ! ‘- 4, s 4 <
.A-a M/\O.nlm r : 4 "«.
- x P = (w'.‘h .\)-l -\Dsl_IA RU o 1\11;\— . .

} ﬂ S3N . = LR INSe =3 ' “ b«n‘\“..h(—u\\ |

: oy s S W s ¥ 21 2 Pl e |'el A |

i 7o a7 T =T e Mv —- ' - - E 2 *

P ) T . g . .

_ S _ Z8i Do W c s :

i N & N i i

Yo TaL ot

_ 3 :A u..cQA 4N «u_h 24 S ol

! i e ;
et L . ) . _I W »W .w.-d.d..fv\.ﬁ \ !

b LT AT

st n\ww&.




14.
15.
16.

»

CALIBRATION STEPS FOR ILI'S
SOLAR DIFFERENTIAL CONTROLLER MODEL 120
USED FOR THE COLLECTOR PUMP

TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER.
PUT DIFFERENTIAL CONTROL SWITCH IN THE AUTOMATIC POSITION.

TURN Ry AND R, ON CONTROLLER FULLY CLOCK WISE (CW) (R, IS THE LOWER
POT, R5 IS THE UPPER POT OR MIDDLE POT IF THREE PQTS ARE ON THE BOARD).

REMOVE OPERATIONAL SENSORS AND CONNECT CALIBRATION SENSOR BOX TO
CONTROLL.R.  (HIGH TEMPERATURE SENSOR (HTS) ON INSIDE TWO TERMINALS
REFERENCE SENSOR ON OUTSIDE TWO TERMINALS).

SET REFERENCE SENSOR TO 760.

SET HTS TO 775 ( 152 AT ON).

TURN POWER TO CONTROLLER ON.

ADJUST R, COUNTER CLOCKWISE(CCW) UNTIL LED LIGHTS,

ADJUST Ry FULLY CCH.

SET HTS T0 765 ( 5° A\T OFF).

ADJUST Ry CW UNTIL LED GOES OUT.

SET HTS TO 775 - LED SHOULD COME ON, IF NOT, ADJUST R,.

SET HTS TO 765 - LED SHOULD GO OFF, IF NOT, ADJUST Ry

(Repeat steps 8 and 9 until calibration is within desired range of accuracy).

TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER.
REMOVE CALIBRATION SENSOR BOX AND RECONNECT OPERATIONAL SENSORS.

TURN POWER ON.
LED (Lignt Emitting Diode-an indicator bulb)

Notes:

1) Calibration can be made at any desired tempeatures,
however, it is recommended that they be made in the
range of expected systems operation. See thermistor
transfer characteristics table for resistance setting
other than those given.

2) Linear pots can be used and set at desired resistance
value according to thermistor transfer characteristics
tables instead of using the calibration box.
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1.

*8.

10.
11.
12,
13.

14,
15.
16.

Notes:

CALIBRATION STEPS FOR ILI'S
SOLAR DIFFERENTIAL CONTROLLER MODEL 120

USED FOR THE D.H.W. PUMP

TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER.
PUT DIFEERENTIAL CONTROL SWITCH IN THE AUTOMATIC POSITION.

TURN Ry AND R, ON CONTROLLER FULLY CLOCK WISE (CW) (R, IS THE LOWER
POT, Ry IS THE UPPER POT OR MIDDLE POT IF THREE POTS ARE ON THE BOARD).

REMOVE OPERATIONAL SENSORS AND CONNECT CALIBRATION SENSOR BOX TO
CONTROLLER. (HIGH TEMPERATURE SENSOR (HTS) ON INSIDE TWO TERMINALS
REFERENCE SENSOR ON OUTSIDE THO TERMINALS).

SET REFERENCE SENSOR TO 760.

SET HTS TO 780 ( 20° A\T ON).

TURN POWER TO CONTROLLER ON.

ADJUST R, COUNTER CLOCKWISE(CCW) UNTIL LED LIGHTS.

ADJUST Ry FULLY CCH.

SET HTS T0 770 ( 10° AT OFF).

ADJUST Ry CW UNTIL LED GOES OUT.

SET HTS TO 780- LED SHOULD COME ON, IF NOT, ADJUST R,.

SET HTS TO 770- LED SHOULD GO OFF, IF NOT, ADJUST R

1°
(Repeat steps 8 and 9 unti) calibration is within desired range of accuracy).
TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER.

REMOVE CALIBRATION SENSOR BOX AND RECONNECT OPERATIONAL SENSORS.

TURN POWER ON.
LED (Light Emitting Diode-an indicator bulb)

1) Calibration can be made at any desired tempeatures,
however, it is recommended that they be made in the
range of expected systems operation. See thermistor
transfer characteristics table for resistance setting i
other than those given. ;

2) Linear pots can be used and set at desired resistance
value according to thermistor transfer characteristics
tables instead of using the c>iibration box.

17

IR T Y - U THEL N Wy i N ©



Tt . T v
.-unbvﬁ\.MQ ‘ ¢ n“t" ”"hn'...‘“‘”. W PR

" =22k 5‘("‘“"

I
a
|
U
o‘- ;
I-f—.-s

kN

ol
SWITCH & LED
pf CONNECTOR

- .“ ol %
: 5’:' P
$ WW‘) A <
i v s &L ,Q
? IR 0, *
‘ ’ ' )

: D.C. VOLTAGE
& " CONNECTOR =

g . BV TR I —p A A.’l"& 2,
= N b sy ¢ oy g w.’»




4 | - A

IL] TEMPERATURE METER
CALIBRATION PROCEDURE

1. Set simulator setting at 650(A resistance equivalent to a sensor at 0° C).
2. Adjust OFFSET PGT 6 until LCD reads 000.
| 3. Set simulator setting at 821 ( A resistance equivalent to a sensor at 1000 C).
} 4. Adjust SCALE POT until LCD reads 100.
! 5. Repeat steps 1 through 4 until the correct readings are obtained.
| COMPONENT DESCRIPTION
1. 40 pin LCD (Liquid Crystal Display) ‘
2. 40 pin IC chip |
| 3. 9 volt DC input termminals
4. Sensor input terminals (and simulator input terminals)
5. Scale potentiometer
6. Offset potentiometer

| ' 7. Sensor simulator (If a simulator is not available, a resistance o” 3250 ohms
s the same as g setting at 650. A resistance of 4109 ohms is the same as a
. setting at 821. N

1
3 2
i
f s>
| ; & 3
| @@ 4 3
© o - {0 o|+
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SECTION I1]

EMERGENCY SHUTDOWN

EMERGENCY SHUTDOWN - THE SWITCH AT THE BOTTOM LEFT of the control
box will disconnect all pover to solar unit (DOWN IS OFF).

IF LEAKAGE IS THE CAUSE FOR EMERGENCY SHUTDOWN, first close valves
# 8and 4 9 ., This isolates the solar system from the city water supply
and building distribution. Next close valves #5 , #6 , and # 7. This
isolates the 1,000 gallon tank from the piping system.

RETURN TO OPERATION - If the system was turned off during the day,
for over 5 minutes, with the sun out, the system should nc* be turned on
until sunset, The reason for this is with the sun out and the collector
plate dry, the collector plate will get very hot. 1If water is pumped to
the collectors while they are very hot, it would flash into steam and
possibly damage a collector.

To return to a safe operation put all control switches (small switches)
to OFF (middle position). Turn the piwer switch to ON. [If the sun is
not out or the system has been off for less than5 minutes turn the
collector switch to ON, the collector circulator pump should turn on.
Now switch the collector switch to AUTO and leave there. Next, operate
the D.H.W. switches ON. The two pumps should operate and the three Tacn
valves on the dischare side of the heat exchanger should opeate. Now
put the switch in the AUTO position. The system is now in the fully

automatic position.

Note: A lighted fuse holder indicates a blown fuse.

22
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SECTION TV

MAINTENANCE

MONTHLY CHECK S¥HT GLASS. When the tank is hot and the ccllectors
are drained (end of a bright day), the water level observed in the
sight glass should be below but within 1" (one inch) of the top of
the sight glass. If the level is greater than 1" (one inch) below
the top of the sight glass water should be added. Add the water
through the drain/fill valve at the bottom of the control unit.
Connect a hose between this drain valve and a waterline. (Make sure
the vaccum breaker is on the fil1l valve). Open the valves at both
ends of the hose and leave both open until the water level observed
in the sight glass is even with the top of the sight glass. Turn
off both valves at the ends of the hose and remove the hose to pre-
vent tampering or overfilling.

BI-MONTHLY CHECK AUTOMATIC VALVES. This test will determine if the
valves are stuck open. Operate the D.H.W. switches on the control

box to the middle position (OFF). Wait about 1 minute. On the

side of each green valve operator is a black lever. Move the lever
towards the pipe and then away from thepipe - resistance should be
felt moving the lever towards the pipe ( you are manually opening

the valve). If the lever will move only a»out half-way then stop -
the valve is frozen shut. If no resistance is felt moving the lever -
the valve is frozen open. Repeat for all three valves. Now, switch
the three bottom left switches to the ON position (push switch to the
left). Wait about 2 minutes. Operating the same levers on the valves,
no resistance should be felt. If resistance is felt pushing the
lever towards the pipe the valve is not opening. If this condition
exists see if 24VAC is being delivered to the actuator (green box

on valve). [If 24VAC is being delivered, replace the actuator. If
24VAC is not being delivered consult ILI, Inc. After completion of
this test, return ALL the switches to the AUTO position.

CHECK CONTROL CARDS. If operati.~ is questioned. Insure all switches
are in AUTO position. To check, the sensor at the bottom of each

tank (solar and D.H.W.) is put in ice water - the light corresponding
to that sensor should turn on (if it is out); put it in boiling water
- the tight should turn off (if it is on).

PERIODICALLY RECORD TEMPERATURES. Record at least monthly. Pick a
clear day and record every 2 or 3 hours. This is a operation
record of the system and will help identify any problem that might
otherwise go unnoticed.

PUMP MOTORS. The motors and pumps are permanently lubricated and
require no oiling. A pump seal leaking will cause a wet spot on

the floor. A burned out pumo motor will illuminate one of the three
lamps on the front of the control box when the pump is signaled to
turn on. To turn the pumps on, first insure the breaker is on and

the power switch is on. To manually turn on P-1, switch the collector
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7.

S - Y

switch to the ON POSITION. The small red light above the switch
should turn on along with the pump. Return the switch to the

AUTQO POSITION.

operate P-2 and P-3. Return the switch to the AUTO POSITION.

EMERGENCY TURN OFF. The switch at the bottom left of the control
box will disconnect all power to the solar unit (DOWN IS OFF).

PUMP FUSE CHECK -

Turn "POWER" switch to ON , If light in the power fuse turns
on, the main power fuse is blown. Replace it with a 30 amp
slow blow #4AG fuse.

Power must be on. Operate "COLL" Switch to ON if the light
labeled P-1 turns on then the fuse is blown; replace if re-
quired. If not, return the switch to AUTO. T' ‘s tests P-1
circuit. (If fuse needs replacement use 220 amp, 4 AG fuse).

Power operates "D.H.W." Switch to ON if the light's) labeled
P-2 or P-3 turn on, then the fuse(s) are blown; replace if

required. IT not, return the switch to AUTO. This test P-2
and P-3. (If fuse needs replacement use 15 amp, 4 AG fuses.)

24
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OPERATING RECORDS

The system temperature and flow rates are key information in
determining how well the solar system is performing. Therefore, this
information should be determined periodically and some judgement made
as to system performance. To aide in detecting performance trends, the
data should be recorded and infcrmation comparisons made with previous
data taken -under ccmparable conditiors, If the conditions (outside
temperature, sunshine, and temperature of the load) are not close ther
no judgement can be made as to system trends. A suggested data sheet
forrat is provided on the following page.

Under normal or average conditions, one could exBect the temperature
rise across the collectors (T1 - T,) in the area of 6 C. This is also
a reasonable tegperature rise on tae output of the gx tube (T, - T.) if
Tg is in the 15°C range and T, is in the area of 25°C. As T.”incréases
o§ T3 decreases, (T, - T.) wi?I decrease. Observation of thgse 1.emperatures
over~a period of tiae wi?] assist in detecting the need for sys‘em
m2intenance.

The rate of flow through the pump circuits effect the temperature
rise/fall of the circuits. The normal flow rate through the collectors
(Py) should be in the area of 30 gpm. (/\P of 22 PSI). The mean flow
rate through the shell side of the heat exchanger P,, is 23 gpm ( P of
16 PSI) and the tube side P -3, is 34 gpm (/\P of 13 PSI). It is not
necessary that these flow rates be exact. However significant departures
from these rates indicate changes in system operating characteristics.

It is therefore desirable to detect very early any changes that indicate
a trend either up or down.

Figure 4 provides a curve for interperting pressure drop across
the pumps in terms og gmp. By taking the pump discharge pressure and
subtracting the pump suction pressure, we obtain a P which can be
entered on the left axis of the graph. Reading across until the proper
pump curve is intersected and then down to the horizontal axis, we can
find the capacity flow in gallons per minute. An example is provided
on Figure 4 to insure proper interpretation.

If conversion between degrees celsius and fahrenheit is desired,
use the equations below:

°c=§(°F-32)

°F=3 OC+32

25
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SECTION V

SYSTEM EQUIPMENT

PUMPS

2 - BELL & GOSSETT 1535-351S 115VAC

1 - BELL & GOSSETT 1525-352S 115VAC

VALVES

3 - TACO #557 24VAC

TANK

1 - ILI, Inc. 1,000 Gallon - Steel, Non-pressure.
ggga;?xic epoxy paint inside. Temperature range (paint), -20YF to

HEAT EXCHANGER

1 - ILI, Inc. HX - 8048-4P-1C

With 1600F inlet water @ 23 GPM (Shell side)6 and 1300F inlet water
@ 34 GPM (Tube side) HX designed to give 145”F water (Shell side)
and 1400F water (Tube side-to DHW Tank)

CONTROL CARDS

2 - ILI, Inc. SC120 Single Stage Differential Controller

TEMPERATURE METER

1 - ILI, Inc. M 15 LCD

SENSORS

10 - HONEYWELL Sensors C773A / C773C / C773D
COLLECTORS

30 - SOLAR ENERGY PRODUCTS Collectors CU30-WW
ILI,Inc.

5965 Peachtree Corners East
Norcross, Georgia 30071
(404) 449-5900
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Series 1535
Close-Coupled Centrifugal Pumps

[su

BMITTAL | ;

B-341
REVISION 3

’ Jon B & G REPRESENTATIVE
UNIT TAC NO. ORDER NO. DATE
ENGINEER SUBMITTED BY DATE >
CONTRACTOR APPROVED BY, DATE —
' A
' DIMENSIONS
' ) A - i
1%" 8-l ;
} s CONSTRUCTION
T T FEATURES
' Cl Volute
‘ Brass impeller
(=]
} SS Shaft
} Mechanica! Seal for
i temperatures ranging
| ¢ P " from —20°F. to +225°F .
' Slots '%&" x 1 %"
| Bronze Fitted Construction. Hoton—c en g“p roof. llnu Phase—Unit Number ending in *'S'’, 115/230 Voit, 60 Cycie, 1 Phass.
Three Phase—Unit Number omﬂn?' olt or 230/ ‘ch.lﬂuu (Please specify)
' All Single Phase Motors have built in ovoviou protectors. :uuw 175 PSI Maximum Working Pressure.
MODEL SUCTION |DISCHARGE| DIMENSIONS IN INCHES
NO. H.P. ISIZE (NPT) SIZE (NPT) A (MAX) | B T D T ¥ G | W
ETCI N Y7 1 [ 14% T 2w [ 5 [ 8 T 3% | 8 T w [ FiG I
1) L 1% 1 15 2% | 5 8 1"3% | 8 | | FIG. 1
L7 1% I 15 2w |TETTTBTTITS% |8 T W | FIG
T382T T % 1% T 7715 | 2% [ 5 8 3% | 8 | W | FIG. 1
| 33 | % | 1% | Y 1% | 2% | 6§ | 8 3% | 8 | % | FIG. 1
» 35371 % | W | U 118, [ 2% |8 8 3% | 8 | % | FIG.!
| — 3588 | 1T | TR 1T 1 is% [ 2% [ 5 1 8 | 3% 8 Va FIG. 1
| T35t 1 i |1 " 1le | 2w | 5 | 8 | 3% | 8 T % FIG. 1 3
: 3858 | 1% 1% | 1 1716w | 2% | 5w | 8 | 3% | 8 | % | FG.2 |
' T asST T TNy T A% T |16k | 2% | 5% | 8 | 3% | 8 | % | FIG 2
= 356T~ | »__g___ e l‘/a___ . 1 16%0 0 2'%0 _____ 5% B 4‘78__‘#_»_3_% _.8> it __l/‘ ! FIG. 2
7 TR S A I 2% | 5w | 8% | 3% | 8% | Y% | FIG. 1
37T 1 e 1% | 16% | 2'% | 5% 8% | 3% | 8% | % FIG. |
358 | 1% | 2 | TV UM | 2% | 5% | 8% | 3% | 8% | ' | FIG 2
T388T 1% 2 1 |16 | 2% | 5% | 8% | 3% | 8% | Y5 | FIG.2 §
3597 | 2 2 1 16V | 2% | S% | 8% | 3% | 8% | % | FG 2 |
~ 3s10T |3 T2 T T 17% 2% | 5% | 8% | 3% | 8% 1 %] FIG.2 |
BT I ik 18% | 2% | 5% | 8% ] 3% | 8% | % | Fic. 2 |
2 HP through 5 HP units are not available in single phase. |
BELL & GOSSETT LTT
'.f (@ COPYRIGHT 1987 1975 BY INTERNATIONAL TELEPHONE AND TELEGRAPN CORPORATION FLU'D HANDLING DlV‘S'ON
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SERIES 1535 PERFORMANCE CURVES A

TOTAL HEAD IN FEET

120 Y Y '
100 N N gk [~ - _ 3500 RPM T
\W N 56‘ \3511 :
Bs =T
8ot~ P \\ — 1
NN 3571
60 352 N \
SO . S— - - \ - 35 | \ \
b oy 351 358 '\? ‘\ N
40 — t+ 357\ — ..__‘N\
20 2 %L———
D0 20 40 60 80 100 120 140 160 180 200 220 240
CAPACITY IN U.S. GALLONS PER MINUTE KR

Add ‘S’ to pump number when ordering single phase pumps. Add **T*' to pump number when ordering thres phase pumps.

~

seLL & gossert | T |
|

AXON AUSTIN AvE MORTON GRCYE L A0
PRINTED IN US.A 678 INTERNATIONAL TELEPHONE AND TELEGRAPH CORFOHATION

PR |

30

Lo Tredt i A T 8, sace s & A o a W




R ——

o, INSTRUCTION'*
G. ‘-'r‘"m l‘..".q_

; .éﬁ et ikt RT - U.N.. y

Mant 10 No. 001-302

TO SERVICE

2 — Remove the 4
Screws from hold
down plate

. .
ﬁ a
. o‘.. \"\‘.‘,1‘.
J = Pry out seat

assembly

TO RE-ASSEMBLE

' \ Reverse obove

procedure pushing
down on scat assembly
and hold down plate
against return spring

. **  MODELS
$98.%," 560" $71.0,"
N U M I E R s%6.3," s61.," $72.9"
— 387.0" 5621 $73.1v"

15-100-4 IJ

Supersedes. 1S-1004-1, Drd ., 2/1/69

APPLICATION

The Taco-Zone Valve is an elecirically operated valve used for zone control of Hydronic
Heating ond ‘or Cooling Systems. It controls the flow of water in a room or zone in response
to the demands of the room or zone thermosta!. This valve is o precisely mode device ond
must be installed with ‘care.
Wy . V" 70.9,"
RATING 35600 Sevesgs  sraas
857 5621 $73-0,"

Working Pressure (PSIG at Valve including Pump Head) — 125 PSI 125 PSI 125 PSI

Maximum Ditferential Across Valve (Pump Head-Feet

of water) — 150 Ft, 65 Fr. 65 Fr.
Recommended Temperature Range — Max — 240 F 240 F 240 F
Min. — 40F 40 F 40 F
Electhrical Rating Amps, — 1.0 Max. 1.0 Max 1.0 Max
Volts - 24 24 24
— FLOW RANGE — GPM PRESS. DROP THRU VALV
3 Fr. Sec. 4 h Sec. S Fr. Sec. | 6 Fr., Sec. FEEY OF PP IOI”V
Ty 2 T3 4 s 1 10
%" 4 6 7 8 20
3 8 10 o3 15 70
1%" 12 15 | 18 21 160
INSTALLATION

Valves should be installed vertically, 1o simplify replacement or cleaning of the seat, if ever
required at some future date. The vertical installation permits drawing @ vacuum in the
system and replacing or cleaning the seat without draining the system,
Valve may be sweat into the line without taking apart, provided, care is taken to prevent
overheating. Follow these simple instructions: —

1 Use a torch with sharp, pointed flame

2. Clean surfaces thoroughly and use a good grade of flux

3. Use 50-50 or 60-40 solder. If grades of solder requiring higher temperatures ore

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

THERMOSTAT

Use a No. 568 Taco Thermostat | designed specifically for Taco Zone Valves) with Heat An
ticipator set at ' [ " Other svitable two wire (SPST) Thermostats may also be used
if Heat Anticipator can be set ot 0.9 Amps to malch valve rating.

TRANSFORMER

Use a No 569 Taco Transformer or other make rated at 115 24V-40VA  One tians
former can accommodate a maximum of 3 Taco-Zone Valves

MANUAL OPENING LEVER

For gravity circulation thru valve, push lever in Power Head all the way down. Push back
up 1o restore to automatic operation. Lever moves easily when valve is open. Resistance is
encountered when valve is closed.

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

f "IMPORTANT NOTE
[Never remove Power Head while thermostat is calling for heat. It necessary to remove Powev‘
Heod move !hermos!a' to |0west sefting, wcm a mmuu 'hen proceed. {

— _.,A_.___.Y

ket i e e e )
TACO, IN C 5
1160 Cranston Stieet Taco Heaters of Canada, Ltd.
Cranston 3090 Lenworth Drive
Rhode Island 02920 POneh o 5D Cooksville, Ontario
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2 WAY MODELS

3 WAY MODELS

NEATING URIT
. Fig. 4
RETURN SUPPLY
HEATING UNTT
HEATING UNIT
Fig. §
RETURN HUPPLY
RETURN SUPPLY
FAN COIL UNIT'Y g Fig. 8
((HEATING ONLY)
D)
C
SUPPLY
Fig. 6 RETURN
FAN COIL UNITID!
( {HEATING ONLY)
‘ FAN COIL UNIT
Fig. 7 RETURN :3
SUPPLY
\oy elio be used fer cooling if by-poss is previded in
piping te provent chiller freeze-vp. SUPPLY  RETURN
Fig. 9

TYPICAL WIRING DIAGRAMS

TACO THERMOSTAYS

TACO JOME VALVES
3 20MES- 40 VA TRANSFORMER _r

~

BASIC WMING DIAQRAM
CONTINUOUSLY OPCARATING PUMP

> - s e

VACO THE RQOSMY! IG

RATTERS M

‘\” hr \9W

[ [
FYEOER S i e
3 50O

TACO 20nE VALV!S ‘,
3 JOMES-40 VA TRANSF ORMER

1O "1 TERMINALS
ON BOILER CONTROL
TRANSFURMER RELAY

BASIC WIMING DIAGRAM
INTERMITTANT OPERATING PUMP

TYPICAL BOILER HOOK-UPS

f
Oy |
|

| 10 ZONE
& 8Y$
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Honeywell

THE C773 1S A PLATINUM FILM SENSOR
WHICH HAS A POSITIVE TEMPERATURE
COEFFICIENT. ON A RISE IN AMBIENT
TEMPERATURE THE RESISTANCE ~F
THE SENSOR INCREASES.

(7 C773A contains a single sensor for storage
tank or solar collector mounting.

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

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

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

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

! Immersion well and remote sensor wiring
compartment available separately.

R.L
1077 (.03)

e

ELECTRONIC
[EMPERATURE
SENSORS

07739-0




| AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR-

SPECIFICATIONS

IMPORTANT
THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.
THEREFORE, THIS UNIT MAY NOY MATCH THE LISTEDSPECIFICATIONSEX ACTLY  ALSO, THISPRODUCT IS TESTED

MANCE CAN BE EXPECTYED 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 [457.2 mm], No. 22,
NEC Class 1.

C773B,D-two black, two white, 18 inch [457.2
mm|, No. 22 sttanded, NEC Class |,

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 111892F,

SENSOUR
WIRLS

INSUL A\I()Ni IMMERSION

o L UNG T o= ] S { [ NG T P e

CLAMP

THOCLGOES TLUBE CLAME NO
1213704801 1,2 0R J'ENPT (311

FIG. 1-TANK SENSOR INSERTED IN IMMERSION
WELL.

TABLE 1- IMMERSION WELL TABLE

IMMERSION INSULATION SELECT WELL MATERIAL AND
L ENGTH LENGTH ORDER NUMBER BELOW
— — — — COPPER STAINLESS STEEL

1/2 NPT 3/4 NPT 1/2 NPT 3/4 NPT

33/8 85.7 1172 38.1 121731A 1213718 121371E 121371F

33/8 85.7 1172 381 : —121371Ka :

3378 857 3 762 1213711 121371M - -

338 857 | 4 101.6 122554 A4 122555A3 -

538 1365 | 4 101.6 12255483 12255584 -

6 1524 1174 318 11262088 - .

8Has plastic sleeve on insertion well. continued on page 3

kL ORDERING INFORMATION

. WHEN PURCHASING REPLACEMENT AND MODERNIZATION PRODUCTS FROM YOUR TRADELINE
I 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),

IF YOU HAVE ADDITIONAL QUESTIONS, NEED FURTHER INFORMATION. OR WOULD LIKE TO COMMENT ON OUR
PRODUCTS OR SERVICES, PLEASE WRITE OR PHONE:

1. YOURLOCAL HONEYWELL RESIDENTIAL DIVISIONSALES OFFICF (CHECK WHITE PAGES OF PHONE DIRECTORY)

2. RESIDENTIAL DIVISION CUSTOMER SERVICE
HONEYWELL INC,, 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 65422 (612) 642-7500

{(IN CANADA-HONEYWELL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2v9)
INTERNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD.
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Fig. 2--C773A,8 DIMENSIONS IN INCHES [MIL.
METRES IN BRACKETS].

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

INSTALLATION . . . A’

. Instaljer must be trained and experienced.

2. Disconrect power supply before connecting
wiring t& prevent electrical shock or equipment
damage,

3 Always conduct a thorough checkout as outlined
in the instructions with the primary control

l when installation is complete.

—

LOCATION

Follow the system manufacturer's recommendations
for the best location of the sensor. Each sensor should
be lucated so that it experiences the most useful tem-
perature foi proper system operation,

MOUNTING SENSOR

Mount C773A B as a storage tank sensor using an
immersion well as follows:

i Drain system fluid to a point below the sensor
fitting

2. Screw the weil into the threaded fitting. Use an
approved pipe dope or Teflon tape to seal the threads.

X Refill system and check for leaks.

4 Insert the sensor probe into the immersion well
until it bottoms Sae Fig 1.

5. Attach retamer clamp over groove on well spud.
Fit wires in clamp groove and lightly tighten screw. Do
not ove-tighten.

Install C773A,B as a collector sensor using the mount-
ing clip provided and No. 8 screw Mount C773C D asa
collector sensor using the flattened end with mounting
hole and a No. 6 or 10 screw.

Temperatures in excess of 450 F {232 Cj will damage
the sensor. Siueld the sensor against possible overtem-
perature conditions prior to system operation. Do not
mount ccllestor sensor to collector fluid channels.

36

WIRING

7 ’ v,f,;.,’v,
_ WARNING

1. Shield the sensor against possible overtem:
perature conditions prior to system operation.

2. On unglazed collectors mount the sensor with
leadwires down to keep sensor from accumu-
lating water.

3. Wire additions to ihe lsadwires must be capable
of withstanding a temperature of 450 F {232 CJ.

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,

RIVIZOIFPERENTIAL

cr A TEMPERATURE CONTHOLLER

SYORAGE N ? 3 -
sinsoRe o o2t

’a
=] Qo
R S e .
b1Q) ©mmoN
een T
o— S Sl D P

- -
(24
COLLELTON N
LENSCR "

A
L') FUMGENS 0l £ A NS OVER I00FEET {J0 S mt NU "4 n HE AN]

TTMED NG LM AL CNIT QR TR T ONDY TR St DD
CARLL AME S8 OMMENDEDR 1O MINIMIZE RAD D FHEJuRNIY P IRU'S
GHOUND Tl St DCRUCOND T AT Tk CONTRO

FIG. 4 -WIRING C773 TO R7412 DIFFERENTIAL
TEMPERATURE CONTROLLER
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For the C773B and C773D Temperature Sensors,
the two black leadwires belong to one sansor and the
two white leadwires belong to the other sensor.

If the amount of sensor cable used exceeds 100 feet
[30.5 m|], 4se No. 14 wire and grounded metallic con.
duit or two conductor shielded cable. Connect the shield
| or conduit to ground at the controller. Grounded metallic

conduit or shislded cable (such as Belden 8762 or equiv
alent) minimizes possible radio frequency signal inter
ference.

Remote Secnsor Wiring Compartment (Part No
111892F) 15 available for tank sensor wiring (see
Accessories).

OPERATION AND CHECKOUT

) OPERATION

The C773 is a platinum film sensor packaged in a cop-
‘ per capsule. The sensor has a positive temperature coef-
ficient; on a rise in ambient temperature the resistance

of the sensor increases (Fig. 5). 0500

— -

.
PSR
-]
. et

PR AP —

\.

.. —d

i

CHECKOUT
Make certain that each sensor is securely mounted.
When observing the system in operation, check that the 1500
sensors are correctly located. Each sensor should be N
located so that it experiences the most useful tempera- Tl
» ture for proper system operation. "'°°‘7r“r -
To determine the temperature which the sensor is i
experiencing, use a high resistance ohmmeter (20,000 2500 4a-ld oty
ohm/volt or greater) to measure the resistance of the +0
sensor. This measurement may 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
cperation.

chbed e e oo
PRNRSUIN SR
—————

R iamnts SRR
VT NS
WSROI Sp—
——— }...—.M
- ——— e

- .

SERSOR RESISTANIE N IJHMS

[P S

=

IR SPEPS So:
ISRES SR

SENSOH TEMPERATURL "

If the sensors are not providing correct temperature o
readings because of location, change the location and FIG. 5-CONVERTING SENSOR RESISTANCE INTO
mount properly. DEGREES F [C].
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F FEATURES : CU30 FLAT

L

PLATE SOLAR COLLECTOR

FEATURE FOR FIATURE ~ The Gut Thermal CUX0 18 corelully desgned
andg conthucted of the ' nest quolity matenals 10 provide dependoble
petoimans e w ih @ manimum jervice e erpecioncy
® PERFORMANCE - Our odvanced desgn absorber piate combines
Cppet Now ILhes mechonically esponded o g Mghly conduchve
auminum estryded wing. closed cell isocyanwale nsulahon. gh
Fammistaty fempered gioss cover plate. ond 0 highly absorphve
Irabe pate Coanhng assunng oulslanding thermol performonee
(See Test Anciysis page §). 'he CU20 may be used in open o closed
VO e working pressures 10 180 p.al. ond provides thermel
perormance slabiiity fo 300°F, An outstangding leature of the CUXC
Ve aavanced desgn of the custom gluminum extruded urnewol
e amewal hos been desgned 'or srengih and versatility in mount-
V3 e e saw - tooth o integrated roohing apphcahons
® DURABILITY ~ 'he anodued gluminum LOmMe noN-deQroding fem.
fered g cove piate waler-resstant Ciosed cell insulahon, sk
e Jounely ond copper How POISageways al provide for design
« e o' 30 years, when properly ope:oted
@ STRUCTURAL INTEGRITY = The CUJ0 senes cotlectors ore designed 1o
w IPSIang @ wing 100¢ &f 130 MPN,

© EASE OF INSTALLATION - Al thuid DOSSAQEeWYS Gre COOPe. COMPatidie

w N SIQNCard plumbing components prachces ar.d standard heot
torste tyds The ramewall design inciudes 0 contnuous
L nge with hinge and brocke! system 1o provide
for fost ey instalighion ond great flexitity n
o 2tor poshoning and syppont
. s.wcuum- convenent ond smpihed

ng < SUCOMPhIRed witt
€Osy DCcess "\'oug’s the tront
LRI [ D

SIANDARD BEALE NPT IO ING
LA ARE PLUME NG

$IP Systems hove been deugned ond consiructed 'o mee’

o The Intermediate Minimum Property Standards (o Sciar Hea!-
ing ond Domestic Mol Water Systems (NBSIR-76-1089)

® NUD Minimum Property Slondards for Solor Meating ond
Domestic Ho! Water Systems (4930.2).

® independent Testing has been conducted by DESERT SUNSHING
EXPOSURE TESTS, INC., In accordance with The American Sociely
ol Meating, Reirigeration and Alr Conditioning Engineen
(ASHRAE 93~ 77) guideiines.

WARRANTY

The CU30 Moaulor Solar Collector is warranted against detects in
materials and warkmanship tor live yeors from da'e of purchose (ex
cep! for reeze domage. Qlass breckoge ond daomage due 1o
agQressive heat ranster thuid)
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SPECIFICATIONS: CU30 FLAT

PLATE SOLAR COLLECTOR
CU30-8L CU0-wwW

OUTSIDE DIMENSIONS: 905 x485 2257 Some
APERTURE AREA (8q. f1.): 23 3005
PERIMETER AREA a3 32317
DRY WEIGHT (Iba.): , 156 190
COVER PLATE

Material Sheet Lime glass Water White gloss

Ughts Per Panel (3) 17 1bs. each (1) 85 5 Ibs

iron Oxide Content (8) 008 001

Thickness (Inches) 18 316
Dimensions (inches/light) x5 46x 9

Solar iransmission (%) 84 91

Tensite Strength (psi) 6400 ( nmpmm 6400 (tempered)

tlastic Modules (ps! 108) 105

COVER PLATE GAIXET: Siliccne 90.“' uo! bonded to fromewoll and
cover piate botten, UV sioble
SACK PLATE
Materal: 0 032 mill finish aluminum sheet
Welght: 130 ibs
FRAMEWALL, BATTEN, AND MULLION
Materals: cluminum alloy extrusion: Alloy no. 6063-15
Welght: 35 Ibs
Finish: clear onodized
ABSORBER PLATE
Materiak 0 57 1.0 - 0.026 woll copper flow lubes mechonically ex-
panded into extruded aluminum wings for superior thermal con-
cuchivity. Flow tubes brozed 10 % inch copper headers unless spe-
citied otherwise. All wetted surfaces ore copper or brass.
Fiuid Capacity: 0. 84 golions
Flow Characteristics: 0.05 . head ot 0.75 gpm fiow rote (water)
Internal balfles direct flow for @ uniform flow disiribution. Absorber
plate is designed o allow for fluid droinage when used in lreeze-
dump systems. Moximum design flow rote is 5 gpm.

Pressure Drop Curve
20p—— ———
2 15
M0
! ?
: 10 -
s S
"1 |
0 1 2 GPM M ) “ s

THEABOVE CURVE " LJSTRATIS PRESSURE DROP ACROSS THE CUI0 PANTL
WITH WATER AS T+ "JANSHIR FLUID

Suiface: Assembled plate 1s chemically reaied and cooted flat
black unless specified otherwise
Solar Abscrptivity: 0 98
Emmissivity: 0 89
Welght: 49 ibs
INSULATION
Materal: 1-1,8 inch isocyanurate foom board, routed 1o receive
‘low tube pattarn
Thermal Conductivity: 0 09 Btu-in /tt 2°F
Flame Spread Clas..'zation: 20
Welght: 70 Ibs
DESIGM LIFE: Maternal selection and design considerations alicw an ex-
pected service life of thity (30) years, when the panel 1s ope -~ ted
properly
OPTIONS
©® CU30-HRM Mounting System: Aluminum extruded mill linish hinges
(4) designed 1o mate with any section of framewall Aluminum
stondolts (2) and mounting brackets (4) suitable for tixed position or
artiustable mounting (from 0° 1o §0° +) Weight 9 0 Ibs
e CUJ0-SO '. brass threaded outlets with paraliel internal 1" 1D -
0 035 wati copper heacers
® (ot hang ond nght hand ;" brass NPT end outiets
® CN3I0 - ; cupronickelfiow tubes for aggressive heat transfer fluids

Culo- 5L

Ly

- - 1/}

AROUND ENTIRE ~—» = T
FRAMEWALL () LA}

LIFT AND RIGHT MAND END OUTLET OPTIONS AVAILABLE

0 FINS
(75 WIDE)

050 - 0026
COPPER “UBES ;
FLOW TUBES BRAZED -~ {

TO 078 TYPE M COPPER HEADER E
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PERFORMANCE: CU30 FLAT PLATE
SOLAR COLLECTOR
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I. SYSTEM WARRANTY

Solar Energy Products, Inc, worrants 1ts Solar Domuoshic Hot Water Systoms
wiih the 1Giow ng ¢ ondihions and imitghions

A. Conditions of System Warranty

Ty ety s egtended 1o consumers who purchase Solar
[ror euhie Hot WQater Systems directly trom SEP or fiom any of SEP’s
Atoareed Dociorstvps and 1o ol subsequent ownars of these
Syton s o loneg A e system remoins in its onginal instatlation

2 Theewananty covers Authorized installahions only when they are
estanedd G erated ond mamntained accordimyg 1o the procedures
Jesc e 1 the SER Instaliation Operation and Momntenance
P and the Agthorized SEP Dealer Policy Manual

}OTE < o vty Ton vy Unauthorized nstallaghions only when they are
et cperatea Q0 mantginad ac cording to the procedures
Gesood e on ine SEP Instolation Operahon and Maintenance
Ate o

1 e Waitanty Registration Card tor Suntired '8 Energy Systems
crhe s Grod ond compinted by the Putchaser and the Installer
et e 3y the Parsbaser within (10) days of the completion of
v e re e Warranty Vablidation Inspechons

a4 v e Warranty Vatidation Inspection torm musi be completed by
e toverios 3140 ved by the Purchaset and returned wittun (10)
1ogs o Lo gochion ot each of the Wartanty Vohidahon inspeclions

‘ ‘arago of System Warranly

1 Authunzed Installations
&0 g ptes whea the system s installed by an Authonized SEP
Uoooespaepeny heersed to install Solar Domestic Hot Water Systems

e e 'Ll warranty from date of inthial installotton completion
ot igen of the Solar System including any comncnent or
et were sych farture is caused by a cdetect in matanols
ot hore inglagrghon or corrasion of the absorbet plate or

1gonsages This warranty covets the tull cost of parts,
Lot ppeg (to the site) handiing (necessary to remedy the
a3 o oment gt the site (i necessary), and held

g reasonable trme of the complaimnt 1o venty

Lo it sk probntsie couse und Jdetermine corrective

ot e Authorized SEP Decler )

et

Y Unuuattotized Installotions
Loy e s ahernithe syslem s installed by @ properly
Gttt st not by o0 Authorized SEP Dealer,

o Qne year 'mitad warranty rom dote of innhal instaligtion
vt oy o astadute of the solar system. including any
;ooe U agssembly where such failure 1s coused by o
vty ngtena’s mangtaciure or corrosion of the abisorber
L et passoges Thies warnanty covers the full cost of

Dottt e g (fe the sie)
1 Ursarranted inslallations
s ot et hy uielensed paenonnel and of those with no
DR I

FOMPONENTS WARRANTY

el g companents glong with each component's
e b e e 10 The Manaciuier s wantanty cords

A, Coliector limited Warranty

Sotac fn. "w Products, Inc. v 2 's 'he Solar Energy Products, Inc.
. . o Og Ty COMpPanent 3 assembly 10r 0 penod of five

yrOry e b mgtn 0N o ggainst fg fue of the collector caused

v b eome 0¥

e vfr’?n*

Ly @ detect in matenats of monutud lure but not glass breakage s
waranty covers the fult cost ol alt ports 1ot shipping (10 the site)
handhng (nec essary 1o remedy detest) replacement ot the wte (1
necessafy; and s unatfacted by charqe ol ownetstup as long as e
coliector remains n the onginal instaliahon

NOTE: Colector s not wananted agaoinst domage from exposure
to reeze condhitions

Absorber Plote and Coolant Passages

Solar Energy Products, Inc. warrants the Solar Energy Products, inc.
Coliector absorbyer piate and coolant passaqes tor a penod of hive
years from the date of instoliation agamst fadure due 1o cornnsion
ONLY when, in Closed Systems onginat llurd and any maokeup cons:sts
of 50 50 nuxture of Prestone u® manulastured by Union Carbide
Corp (or uny copper compahbie heat exchange fluid 0s determined
by the Copper Development Associations) ond dishiled water or water
teshing rom 9 4 to 7 0 ph In Opsen Systoms water having o ph
bolween 94 and 7 0s geceptable This warranty covers, tor the first
year only the tull cost of all parts (Including the cost of furnishing o
new absorbern plate} labor stipping (1o the site). handiing (necessary
to temedy the delect) ond teplacement ot the site (iIf necessary) This
waorranty covers for the second through fitth years the 1ull cost of ol
parns (including the cost of lmishing a new absarber plate). 1abor
and shipping 1o the site The warranty goes with the collector and s
unollected by change of ownniship 5o long as the collector remains in
the ongmalinstaliahon

Ditterential Controls Limited Worranty

Solar Energy Products, Inc., and Howthorne Industries watront Solar
Energy Products, Inc. ditterential controis lor a penod of one yeat
from date of purchase agoinst failure due to detect in matenals or
manufacture, providing that the product has not been repaired,
serviced. allered. subjected 1o misuse, negiect. accident or improper
instailotion (by anyor ¢ other than the manufacturer) This warranty
covers the tull cost of pars, labor and shipping. and 15 unotfeclied by
change in ownership. so long as the controlier remains in the ongmnal
instatiation

. Pumps Limited Warranty

Soiar Energy Products, Inc., and Grundlos Cotp watrant all Grundtos
Pumps sokd by Solar Energy Products, Inc. tor a period of eightoen
months tom date of purchase against tailure coused by detect in
maotenais of munulucture. provided tha! they are properly instailed
and used with monufacturer's rtecommendations and have not been
repaned of altered outsida the Grundfos Pumps Corporation factory
Pus wartranty covers the full cost of alt parts labor and shipping ong 1§
unaitected by the change In ownership. $o lonq as the pump remains
mnots onginat instai'ation

Storage Tanks and Storage Yanks With Built-in Heat Exchangers
Umited Warranty

Solar Energy Products, Inc., Mor-Flo Ingustries Inc . Ruud
Manutactuning Co andg Rheem Manutactunng Co warrant storage
tanks and storage tanks wdh buitt i heat exchangaers soid by Solar
Energy Products, Inc., tor 0 penod of t.ve years rom dalte of
completon ot instal'ahen against fadure coused by detect in ma'vnol
manulactnte or NQ'WIA COHOSION Provicted that 1he hea' exchangor
SOIhoN s Mantained perrstrycttons This wananty covers the tult cost
of parts LIV ANT shpPng and s unattected by change n
Cwnersid s 1unNg 71s the 1ot ge tanks and s!'erage 1anks with byt in
heat exchangers remam in their ofiginal irstaliotions
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l. AUTHORIZED >cr DEALER

WARRANTY REQUIREMENTS

Authonzed SEP Dealers are responsible and obhigated to comply with all

woc ! stale and federgl consumer warranty requiterrenty

Instniations must be pertormed by propetly hcuntedd personnel in
accerdance with alt known goverming bukding ordinances

Authorzed SEP Dealer s responsible and obligoted 1o Le adequaiey
insyred or completed cperahons iabihity

Aotnonged SEP Coator L rouponsble and obbiqgate 3 s pertoem 30 einy
Wttty 1insHechon 3, well as inspechon ot the end of 365 Gays of cystor

operations

WARRANTY SCHEDULE FOR SOLAR ENERGY PRODUCTS, INC., DOMESTIC HOT WATER SYSTEMS

Systern in¢ uding AL sorber Plate Sterage Tank
All Components Coulant Passages Ditterential and Heat
iTEM and Assembhies Cor ot Caollector Controls Pumps Exchanger
Authornzed
WARRANTOR Deater Instatter Mtq - Vendor | Mig Venaor Mtg Vendor Mtg Vendacr | Mij Vendor
WARRANTOR'S Hawthomne, Grundtos. PA e Fies
NAME SEP SEP SEP SEP RHEEM SEP
INSTALLATION Auth Unauth
WARRANTY 25 |
PERIOD Ay 1yt 5vyrs 1yt iy Tyr® 18 mos * 5yry?
4
WARRANTY COVERS !
FAILURE DUE TO: i
& | Defect Material Yes Yes Yes Yes Yes Yes Yes Yoos
Manufacture, Yes Yos Yes Yes Yes Yes Yes Yes
Instailation, Yes No No No No No No N )
CORROSION:
Absorber &
Passages Yes Yes No Yes® Yes® : -
1
COSTS COVERED !
BY WARRANTY: !
i
Parts Yes Yes Yes Yes Yes Yes Yes Yes ?
Labor Yes No Yes Yes Yes Yes Yes Yy i
Shipping Yes Yes Yes Yes Yes Yes Yes Yes }
Handling Yes No Yes Yes No No No Nu |
Inspection Yes No No No No No No o ;
Replace at Sile Yes No Yes Yes No No Ne M |
SUBSEQUENT ].
OWNER |
COVERED Yes Yes Yes Yes Yes Yes Yes rey
*Not vantoricd when damage s caused by use of unaccepiable transter fluid
WARRANTOR'S NAME ADDRESS PHONE
Loy ke gy Preducts inc 1208 N W B'h Avenue Ganesville FL 32601 (- PRI
ao s b enpys Corporation 2555 C'ovig Aveenug Clevis CA Q3612 [duw Jov bt
[ LSy ine 18450 Souh Mues Road Cievetgned OH 44128 AR
SEERE ot egting Divison Caty v Co 7630 South kedpg Avenge Chugage 1L 0652 R A
RUND Voates Heatng Divisicen Cuty Inv Co 7600 South Kedzrg Avenue Chicago IL 60652 RPN

Supplier of Soiar Energy EqQu pment
1208 N.W. 8th Avenue - Gainesviita & *7401 . (904} 377-6527
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INDEPENDENT LIVING INCORPORATED (ILI)

39 SOLAR ENERGY SYSTEMS 03
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3¢ CERTIFICATE OF LIMITED WARRANTY o
'.,.7 (:): )
e orts
s )<'\
o b
: s

.
A e

A A FIVE YEAR WARRANTY

Each 1Lt Sotar Energy System, which consists of the compiressor, coliectors, energy storage tank, control unit,
domestic hot waier tank, water coil and e.pansion device, 1s warranted by Independent Lwving, Inc. (ILI) 10
be free from defects in matenal and workmanship tor five (5} years or for the tmae warrented by the original
squipment manufacturer, whichaver is shorter, from the Jdate of shipment, and, if found upon inspection by
il to be detfective, will be repairect at tL1's expense, provided that the defective material is returned, all trans.
portation charges prepa:d, 1o the noarest IL! Authorized Repair Station. The location of said repair station
can be obteined by telaphoning {Area Code 404 — 455-0927),

-~

A
S

Anal

v

an st

8, TWELVE-MUNTH COMPONENT WARRANTY

Each solar system component is werranted by ILI 1o be free from dufects in material and workmanship for
eeive (12) months from the date of shipment and, tf found upon inspection by L] to be defective, will be
repairad ur replaced ot 1LI's Option and expense, provided that the defective part s returned, 8l transporta-
tion charges prepad, to the noarest 1LI Authorized Repair Station, The iocation of said repair station can be
obtsined by telephoning (LI (Ares Code 404 ~ 4550927).

AU 4
Tat A, e BBk Bl 2l 2l Bl _ L Tk Bl oSl _sm am.
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C. TWELVE-MONTH INSTALLATION WARRANTY
it during the first year after installation the system fails due to defective workmanshipbiy 11, 1LE will repair

the system, This warranty 15 not valid if any modifications or repairs to the LLI instalied soiar energy system
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are made by anyone other than LI or its designated representative,

' L
L )ﬁl\ ‘
. gl
g 0. GENERAL WARRANTY CONDITIONS AND LIMITATIONS ':"\ . |
. A ‘ ;
e Thes warranty does not cover any fisld labor for replacement or repair of parts, or for inspection, removal, el 1
. i transportation to and from the L1 Authorized Repalr Station or réinstallation of component or water-source k\f 0 5
¢t heat pump. Replacement or repair under this wasranty will not extend the sbove warrenty periods. ;‘:,‘\ ;
LY ; ) Nevy
;é" This warranty isextonded to protect the user trom equiptmont dofects only, and 1L1 assumes no Hability under R
-\.-L: the terms of this warranty 1or parts which fail bucause of misapplication, improper instaiiation, improper r{:}: '
' d maintenance, abuse, corrosion, improper voltage, or acts of God or other causes beyond the control of IL}, kh‘ :
i,/ LNI\
‘;'_'(”, ILI netther assumes nor suthorizes any person to sssuime for it any obligation or warranty othar than those ) 7<' \
RO stated heremn. A {
! R 29
:'.-‘,. Any suggestion to the contrary notwithstanding, 1L shall not, 1n any event, have sny habihity under this FC,:
;"" warranty unlgss and untl 1t has been pard in full for the product supplied, The werranty period shell begin to >~ \
N run a8 dascribed sbove, however, whether or not psyment has been mads. ;\'.'-‘: '
Y AN
e\
I \e,
,;_;(1 t,( >»
X \
ey E. LIMITATION OF WARRANTIES an
.f;!’ IT IS EXPRESSLY UNDERSTOOD THAT THIS WARRANTY 1S MADE IN LIEU OF ANY AND ALL E{);‘~
e OTHER REPHESENTATIONS, CONDITIONS AND WARRANTIES, EXPRESS OR IMPLIED, INCLUDING s4
sy BUT NOT LIMITED TO THOSE OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR- On
\.-‘ POSE, WHETHER ARISING FROM STATUTE, COMMON LAW, CUSTOM OR OTHEHWISE, ANO THAT , ‘
oy THE PROCEDURE SET FORTH IN THIS LIMITED WARRANTY SHAL L BE THE EXCLUSIVE ARLMEDY Lol
Y AVAILABLE TO ANY PERSON. NOTWITHSTANDING THE PRECCDING SENTENCE, IF THIS WAR. >}.\
o RANTY IS DEEMED TO BE FOR A CONSUMER PRODUCT AS DEFINED IN 15 USC. 2301, at. seq, {Ar,\'
‘:-f THEN, IN THAT EVENT, NO IMPLIED WARRANTY, INCLUOING BUT NOT LIMITED TO THOSE OF 138
JE MEACHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, SHALL EXTEND BEYOND THE ISP
'_,';1 PERIODS SPECIFIED ABOVE INSECTION A AND B, t:‘\.;
o fo
Pye S
r‘ F. CONSEQUENTIAL DAMAGES ;{ b
ILE SHALL NOT iIN ANY EVENT HE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES ’.:\;"
/ ARISING QUY OF THE OWNERSH!P, 1USE OR OPERATION OF THIS EQUIPMENT WHETHER A CLAIM “-_'\'
o FOR SUCH DAMAGES iS BASED UPON WARRANTY, CONTRACT, TORT OR OTHE RWISE. ';T;‘ ,
: ) : ! ;; ’ Al
s< o
. (O
=2 G. GLASS - F»;\;
RN This warranty does not cover any glass damage at any time regardless [0
. Y
S of the cawmibre 84 o
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