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NOTICE

This report was prepared to document work sponsored by the
United States Government. Neither the United States nor its
agents the United States Department of Energy, the United
States National Aeronautics and Space Administration, nor any
federal employees, nor any of their contractors, subcontractors
or their employees, make any warranty, express or implied, or
assume any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus,
product or process disclosed, or represent that its use would
not infringe privately owned rights.
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ILI, Inc., will® - provide the material for and install the

'solar domestic hot water system described herein for Cecil B. Day
_Companies, Inc., on the motel located at:

12275 Va]]ey View Lane, Dallas, Texas
The system will be a retrofit and is expected to prov1de up. to 58/(‘)

~f of the inn's domestic hot water for the room and the assocfated laundny.

't . A copy of "F Chart" printout by month is provided on page 2.

The system piping schematic is provided on page 3.and a 11st of equipment

- 1s provided on page 4.

. Check valves are located in the collector 11nes to prevent hot moist air
from rising through the pipe and being condensed in the collectors (which

could result in collector transport system damage 1f water were to freeze

in the collectors). . ,
Pressure gauges are installed across each pump so the system flow
rates can be set and read periodically as a preventative maintenance - -
check. Temperature measuring devices are also installed so temperature o

of the following points can be measured:" -

Input to collectors and bottom of thermal storage tank (same as 1nput
to collectors); output of collectors, top of thermal storage tank and
input to heat exchangers (same as top of tank); output of heat exchanger;

Anput from domestic hot water tanks, output to domestic hot water tanks.

The oombination of flow rates derived from the pressure meters and
the temperature can be used to assess system performance as well as
diagnosis certain system fa11ures.

(1 Based on "F-Chart Program analysis using computer program developed by

~ Scotch Programs Co.
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EQUIPMENT

. PUMPS

G001 - “BELL & GOSSETT  © 1535-351S 115VAC
f, 2 - BELL & GOSSETT 1525-3525 < TISVAC

C LI | :
fi' VALVES | S ' . : !

300 1acp - : #557 . 28VAC

- f

T OTANK T

‘;i-' 1 - ILI, Inc. . : 1000 Gallon - Steel |

HEAT EXCHANGER
1 - Il Inc. - HX ~ B0AB-4P-1C

- CONTROL _CARDS
4 - ILI, Inc. | . SCI11 Single Stage Differential Controller

SENSORS | |
8{!) . HONEVWELL Sensors C773A / C773C / CTT30

e . —— —— i e e e e = o S

COLLECTORS , a - o
30 - SOLAR ENERGY PRODUCTS Collectors(®) .~ - cuso-ww , -

ILI, Inc. 4
-5965 Peachtree Corners East - = .. : g
Norcross, Georgia 30071 '

(404) 449-5900 s

(1) Assumes a maximum Of three domestic hot water tanks are tied into the

system.
(2) DAYSTAR Model 1400 collectors are considered an acceptable a1ternat1ve

based on performance analysis.
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1. A layout of the thermal storage tank and solar control

~unit is provided on page 6. The plan is considered best based on con-
- servation 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.

11" One for the collector/storage differential which controls P,. Three

., ~differentials are used to control DHW (tank. heating, one for each tank).
i fl'Any one of these differential thermostats can turn on P, and the DHW

il - circulation.pump when the water in the bottom of its DHW tank is cooler
il . than the water in the top of the 1,000 gallon solar storage‘tank. Al

differential controllers have variable turn on/turn off settings. For -

'ﬁf,the‘co11ector,loop a T of 10°F on and 3°F off is planned. For the
" three DHW T's a 18°F on and a 10°F off is planned for the heat transfer

ij 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,

4page'8{' Thegcollectors_che South*‘5°._ A collector angle of 28°
. provides maximum yearly energy. Spacing of 22' or greater will be main=
’51ta1ned to prevent ‘shading.

The array is further dep1cted in Co]]ector Array P1p1ng, E]evat1on

~ and Plan drawings, page 9. Here the 10° sun angle for 8 A.M. on
December 21 is depicted, along with the planned piping arrangement. All
external piping is covered with 1/2" expanded rubber insulation painted

with latex. Internal piping will be either fiber Jacket or expanded _
rubber. The solar thermal storage tank will be insulated at 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

o enlarg1ng the 6' door openings.
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SOLAR DOMESTIC
HOT WATER
SYSTEM MANUAL

for
DAYS INN
2753 Forest Lane
Dallas, Texas 75234

designed & installed by
ILT, Inc.
5965 Peachtree Corners East
Norcross, Georgia 30071.
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SECTION 1

SYSTEM DESCRIPTION -

The system is designed to provide solar 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, differential thermostats, relays,
valves (except one check valve in the collector return line), meters,
gauges, and sensors (except for the collector, thermal storage and DHW
tank sensors). ' :

The collector array consist of four large modules containing a total
of 20 collectors plumbed in series/parallel. 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 bottom of 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
Tast 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 spectga] reflectance. The collectors are south
facing and at a pitch of 26~ for maximum year around collection.

12
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COLLECTOR ARRAY - REVERSE RETURN PLUMBING FOR 4 MODULES CONSISTING' OF 30 COLLECTORS

Collector "
Return /< 1-1/4 A
: - =~ ™ : Vacuum
6/ Breaker
'm‘f i i ! | l—~ —
Lo _ , :
[‘l_wmi._.l-m"l__.! i__ | . .
lodule 1 Module 2 Module 3 ) Module_ 4
- . 'Ill
Collector n7
" Supply 1-1/4

Notes:
Module 1 - 8 Collectors
Mcdule 2 - 7 Collectors
Module 3 - 7 Collectors
Module 4 -

8-Collectors



- PROJECTED SOLAR SYSTEM PERFORMANCE
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B performance intercept; 3) F" UA - Collector performance slope;
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- BTU; 9) First 12 sets of output data - monthly, starting in

January; 10) Last set of output data, yearly totals.
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SECTION II

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 1ine 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
tge 1 008 gallon storage tank thgough 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 (S,) to collect and st&re

- energy. This control is via SC120-1. Pumps P2 and”P, are operated by the

- 5C120-2 which uses sensors S, in the top of thé storade tank and S, in the
bottom of one of the domestiC hot water tanks. When S, is hotter %han S4,

SC120-2 energizes P and P SC120-2 also opeates R6 which energizes

automatic valves V], 09 a%d V .

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 rotaling Lhe selector switch on the front panel
of the control unit from T1 through T6 Meter calibration is performed in
positions T7 or T8 :

Pressure meters are mounted on the suction and discharge side of P],

and P System flow rates can be determined by reading these
mgters and using the curves provided in Figure 4.

15
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. TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER.

CALIBRATION STEPS FOR ILI'S
SOLAR DIFFERENTIAL CONTROLLER MODEL 120

USED FOR THE COLLECTOR PUMP

2. PUT DIFFERENTIAL CONTROL SITCH IN THE AUTOMATIC POSITIQN.lﬁ |
3. TURN R, 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).
‘4. REMOVE OPERATIONAL SENSORS AND CONNECT CALIBRATION SENSOR BOX TO
CONTROLLER. (HIGH TEMPERATURE SENSOR (HTS) ON INSIDE TWO TERMINALS
REFERENCE SENSOR ON QUTSIDE TWN TFRMINALS). .
5. SFT REFERENCE:SENSOR TO '760.
6. SET-HTS T0 775 ( 15° AAT ON).
7. TURN POMER TO CONTROLLER ON.
+8. ADJUST R, COUNTER CLOCKWISE(CCW) UNTIL LED LIGHTS.
9. ADJUST Ry FULLY CCM.
" 0. SET HTS T0 765 ( 5° AT OFF).
ADJUST Ry CH UNTIL LED GOES OUT.
A'12. SET HTS TO 775 - LEN SHOULD COME ON, IF NOT, ADJUST R,.
13. 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).
14, TURN POWER OFF TO THE DIFFERENTIAL CONTROLLER.
15. REMQVE CALIBRATION SENSOR BOX AND RECONNECT OPERATIONAL SENSORS.
~TURN POWER ON.
L | LED (Light Emitt}ng Diode-an indicator bulb)
- Nofes:

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.

A A2) 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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0.
11,
12.
13.

14.

15.
16.

‘c'Notes

POT, R, IS TH

CALIBRATION STEPS FOR ILI'S
SOLAR DIFFERENTIAL CONTROLLER MODEL 120

USED FOR THE D.H.W. PUMP

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

TURN Rl AND R ON CONTROLLER FULLY CLOCK WISE (CW) IS THE LOWER
E 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 TWO TERMINALS).

SET REFERENCE SENSOR TO 76Q.
SET HTS TO 780 ( 20° A\T ON).

. TURN POWER TO CONTROLLER ON.

ADJUST R2 COUNTER CLOCKWISE(CCW) UNTIL LED LIGHTS.

. ADJUST Ry FUNLY CCH.
'SET HTS T0 770 ( 10° AT OFF).

ADJUST R, CW UNTIL LED GOES OUT.

SET HTS T0 780- LED SHOULD COME ON, IF NOT, ADJUST R,.
SET. HTS T0 770- LED SHOULD GO OFF, IF NOT, ADJUST R;.
(Repeat steps 8 and 9 until calibration is within desired range of accuracy).
TURN POWER OFF TO THE DIFFERCNTIAL CONTROLLER. ' o
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
other than those given.

2) L1near pots can be used ‘and’ set at desired resistance
value according to thermistor transfer character1st1cs
tables instead of using the -calibration box.
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ILI TEMPERATURE METER
CALIBRATION PROCEDURE

Set simulator setting at 650(A‘resistance equivé]ent to a sensor at 0° C).

Adjust OFFSET POT 6 until LCD reads 000.

Set simulator setting at 821 ( A resistance equivalent to a sensor at 100° C).

Adjust SCALE POT.until LCD reads 100. ' '

Repeat steps 1 through 4 until the correct readings are obtained.
COMPONENT DESCRIPTION

40 pin LCD (L1qu1d Crystal D1sp1ay) ’

40 pin IC chip

9 volt DC input terminals

Sensor input términals.(and-simuTator input'terminals)

Scale potentiometer A .

0ffset potent1ometer

Sensor simulator (If a 51mu1ator is not available, a resistance of 3250 ohms

is the same as a sett1ng at 650. A resistance of 4109 ohms is the same as a
setting at 821.) : : ~

1

2
5 ]
: | [ 6 2
© © : s
o o - lo oj+
FOu—
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SEETION IIT

EMERGENCY SHUTDOWN

A , EMERGENCY SHUTDOWN - THE SWITCH AT "THE BOTTOM LEFT Of the contro]
- box w111 disconnect all power to solar unit (DOWN IS OFF)

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

- 1solates the 1,000 gallon tank from the piping system,

-RCTURN TO OPERATION - If the system was turned of f dur1ng the day,
_ for over 5 minutes, with the sun out, the system should not 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. If water is pumped to
the collectors while they are very hot, it wou]d flash into steam and
poss1b1y damage a collector. ‘

To return to a safe operat1on put a11 contro] switches (sma]] sw1tches)
. to OFF (middle position). Turn the power 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 Taco
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 indicateés a blown fuse,
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SECTION IV
MAINTENANCE

MOMTHLY CHECK SIGHT GLASS. When the tank is hot and the collectors
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 fill 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 about 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 operation 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 pump 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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svitch to the ON POSITION. The small red light above the switch
should turn on along with the pump. Return the switch to the

AUTO POSITION. Switching the D.H.W. switches to the ON POSITION will
operate P-2 and P-3. Return the switch to the AUTO POSITION.

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

PUMP FUSE CHECK -

A. 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. :

B. 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. This tests P-]

_circuit., (If fuse needs replacement use 220 amp, 4 AG fuse).

C. 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 1f
required. If not, return the switch to AUTO. This test P-2
and P-3. (If fuse needs replacement use 15 amp, 4 AG fuses.)

24



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 information comparisons made with previous
data taken under comparable conditions. 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
format is provided on the following page. '

. Under normal or average conditions, one could ex8ect the temperature
rise across the collectors (T] - T,) in the area of 6 C. This is also
a reasonable tegperature rise'on t%e output of the gX tube (T, - T.) if
T. is in the 157C range and T, is in the area of 25°C. As T, ”incre&ases
or T, decreases, (T, - T,) wi?] decrease. Observation of thgse temperatures
over~a period of ti%e wi?] assist in detecting the need for system
maintenance.

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
rale 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 15 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 insurc proper interpretation.

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

0~_5,0
C—g( F-32)

OF=3 0C+32
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DATE

TIME

COLLECTOR TEMPERATURE

HEAT EXCHANGER T:=MPERATURE

DOMESTIC HOT WATER

PRESSURE READING

SUPPLY-T:

| RETURN-T2

SUPPLY-T3

RETURN-T4

RETURN-T6

P-1

P-2

P-3

SUPPLY-TS

97
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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
- JTANK
1 - ILT, Inc. 1,000 Gallon - Steel, Non-pressure.
: Ngnatoxic epoxy paint inside. Temperature range (paint), -20VF to
2209F,

HEAT EXCHANGER

1 - 1L, Inc. HX - 8048-4P-1C.
o 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-WY
ILI,Inc.

5965 Peachtree Corners East
Norcross, Georgia 30071
(408) 449-5900
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BELL & GOSSETT

SUBMITTAL

B-341
REVISION 3
Close-Coupled Centrifugal Pumps
Jos B8 & G REPRESENTATIVE
UNIT TAG NO. ORDER NO. DATE
ENGINEER SUBMITTED BY DATE
CONTRACTOR APPROVED BY. DATE
DIMENSIONS
. D ] A
E )JW B
g-_ l%n”] l__n_ v 17 "1 ‘{ |.%u CONSTRUCTION
! :f — o 40— FEATURES
F UT Y ) T Y _{ [ Cl Volute
/;5\\ ' 1 {47 ' 4%" Brass Impeller
% - e
3% 2 =2 _ max.1 4 é‘_g max.  SS Shaft
i = = { ¢ i .
| TN v Mechanical Seal for
254" - = 3" " ‘3,,_L2,,_l ve" temperatures ranging
A G H L 4o thick & thick from —20°F. to +225°F.
— 61" Slots " x 17%" FIG. 1 FIG. 2

Bronze Fitted Construction. Motors—QOpen Dripproof. Single Phase—Unit Number ending in ''S’’, 115/230 Volt, 60 Cycle, 1 Phase.
Three Phase—Unit Number ending in *‘T'', 200 Volt or 230/460, 60 Cycle, 3 Phase. (Please specify)
All Single Phase Motors have built in overload protectors. 3500 RPM. 175 PSI| Maximum Working Pressure.

MODEL SUCTION |DISCHARGE DIMENSIONS IN INCHES

NO. H.P. SIZE (NPT)‘SIZE (NPT); A (MAX.) B C D E F G H
3518 Vs 1% | 1 143% 2% 5 8 3% 8 Vi FIG. 1
351T 3 1, 7 1 15 21%s 5 8 3% 3 YA FIG. 1
3525 Y 1% 1 15 2% | 5 8 3% 8 A FIG. 1
3527 A 1Y 1 15 2% | 5 8 3% 8 A FIG. 1
353S % 1% 1 15Y, 2% | o 8 3% 8 Y FIG. 1
3537 | % 1% 1 15Y%, 2'%s 5 8 3% 8 VA FIG. 1
3545 T 1 7 | 15%, 2'%e 5 8 3% 8 7 FIG. 1
3547 1 1 1 16 2% 5 8 3% 8 v FIG. 1
3565 . 1% 1 & 1 16% : 2% 5% | 8 3% 8 Y FIG. 2
355T 1% 1% U1 16% | 2% 5% | 8 3% 8 % FIG. 2
3567 2 1% 1 16%s | 2'%e 5% | 8 3% 8 Ya FIG. 2
357S 1 2 T 1V, 16 S 2 B¥% @ 8% 3% 8% % ra. 1
3577 1 2 L 1% 164 | 2'%s 1| S%s 8% 3% 8% A FIG. 1
358S 1% 2 1% 17%s 2% | 5% | 8% 3% 8% | FIG. 2
358T 1% 2 1Y 16 2'%e 5% @ 8% 3% 8% 1 FIG. 2
359T 2 2 i 1Y 16V 2% 5% , 8% 3% 834 Y5 FIG. 2
3510T 3 2 1 17% 2'%e 5% 8% 3% 8% 7 FIG. 2
3511T 5 2 [ 1% 181%¢ 21%e 5%e 8% 3% 8% 1 FIG. 2

2 HP throug

h 5 HP units arc not available in single phase.

@© COPYRIGHT 1967, 1975 BY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

BELL & GOSSETT I TT
FLUID HANDLING DIVISION
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 series 1B RY perrormance curves
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) 20 40 60 80 100 120 140 160 180 200 220 240
. CAPACITY IN U.S. GALLONS PER MINUTE

Add “8' to pump numberwhen ordering single ph'au pumps. Add *'T'’ to pump number when ordering three phase pumps.

BELL & GOSSETT ITT

’ E 8200 N AUSTIN AVE - MORTON GROVE. ILL 60053
PRINTED IN U.S.A. 675 INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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~ Plant ID. No. 001-302

TO SERVICE

1 — Twist off Power
Head

2 — Remove the 4
Screws from hoid
down plate

3 L e
3 — Pry out seat
assembly

TO RE-ASSEMBLE

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

MODELS

555-Y," 560-," 571-3,"
NUMBER 556-32“ sm-:,//:" 572-1
557-1" 562-1" 573-11,"

ZONE VALVES

(2 ¥ 2 _N ¥ N § ¥ ¥ § N ¥ F . FT—H T

15-100-4-1

APPLICATION

The Taco-Zone Valve is an electrically operated valve used for zone control of Hydronic
Heating and/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 a precisely made device and
must be installed with -care.

EFFECTIVE: May 15, 1971
Supersedes: 1S-1004-1, Dtd., 2/1/69

555.v," 560-1/," 571-3"
RATING ssa-:/:" su-a/j" s72-1"
557-1" 562-1" 573-1V,"
Working Pressure (PSIG at Valve including Pump Head) — 125 PS| 125 PSI 125 PSI
Maximum Differential Across Valve (Pump Head-Feet
of water) — 150 Ft. 65 Ft. 65 Ft.
Recommended Temperature Range — Max. ~— 240 F 240 F 240 F
in. — 40F 40 F 40 F
Electrical Rating ............................... Amps — 1.0 Max. 1.0 Max. 1.0 Max.
Volts — 24 24 24
s1ze FLOW RANGE — GPM PRESS. DROP THRU vuﬂ
3 Ftr./Sec. 4 Ft./Sec. 5 Ft./Sec. 6 Ft./Sec. FEET OF PIPE EQUIV.
" 2 3 4 5 10
%' p s 7 8 20
1 8 10 13 15 70
1%" 12 15 18 21 160
INSTALLATION

Valves should be installed vertically, to simplify replacement or cleaning of the seat, if ever
required at some future date. The vertical installation permits drawing a 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 @ good grade of flux.

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

used, such as silver solder, the valve must be dismantied.

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 suitable two wire (SPST) Thermostats may also be used
if Heat Anticipator can be set at 0.9 Amps to match valve rating.

TRANSFORMER

Use a'No. 569 Taco Transformer or other. make rated at 115/24V-40VA. One trans-
former can accommodate a moaximum 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 to restore to automatic operation. Lever moves easily when valve is open. Resistance is
encountered when valve is closed.

CAUTION: Addifion of certain chemical additives to systems utilizing Taco equipment, voids

the warranty.

IMPORTANT NOTE
Never remove Power Head while thermostat is calling for- heat. If necessary to remove Power

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

TACO, INC.

Taco Heaters of Canada, Ltd.
3090 Lenworth Drive
Cooksville, Ontario

1160 Cranston Street
Cranston

Rhode Isiand 02920 Printed in U.S.A.
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For Zoning decrions of a bullding, ask fur Englineering Design Data.

2 WAY MODELS

HEATING UNIT

| .
Fig. 4 S |
RETURN ' SUPPLY
i MEATING ‘UNIT :
Fig. $§
RETURN SUPPLY '
FAN COIL UNIT'® 4
((HEATING ONLY)
' D)
C
SUPPLY
Fig. & RETURN
FAN COIL UNIT(® . : .
(HEATING ONLY)
Fig. 7 RETURN
. SUPPLY

14) May alse be used for ebolingl if by-panh is ;iovidqd in
piping to prevent chiller freeze-up. !

N . 3 WAY MODELS

HEATING UNIT

RETURN BUPPLY

Fiq, 8

FAN COIL UNIT

SUPPLY
Fig. ¢

RETURN

TYPICAL WIRING DIAGRAMS

TACO THERMOSTATS

TACO 2ZONE VALVES
3 ZONES - 40 VA TRANSFORMER

RaSu waNG (HAGRAM
- CONTINUOUSLY OPERATING PUMP

TACO THERMOSTATS '

TACO ZONE VALVES

3 ZONES-40 VA TRANSFORMER 10 “T* TERMINALS

ON BOILER CONTROL
TRANSFORMER RELAY

O

BANC WIRING DIAGRAM
INTERMITTANT OPERATING PUMP

[ I

. REDUCING VALVE
2. AIR-SCOOP OR AIR

. RELIEF, VALVE

TYPICAL BOILER HOOK-UPS

® ®
s

} BOILER

CONTROL

. FLO-CHEK R

L TALILYROL TANK L

. CIRCULATOR OR PUMP — JR—

My
-i.'l '!
'
| TO ZONE vALvEs
& SYSTEM

l
l BOILER |

|
i . 'l,jv;l
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Access - COLLECTOR RETURN:

o i | 4.
OPENING — é:\\ - E}

suePLy
- ’ o,
@, 174
+ %
S:q"\'t.
Qlasas
v
o .
%

DHW

RETURN
C.OLLECTOR

S UPPLY 7
o2

| '// i

-

P

- 48" -

ILT /OO0 GALLON TANK
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H >neywell

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

0O C773A contains a single sensor for storage
tank o1 solar collector mounting.

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

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

00 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).

O Immersion well and remote sensor wiring
compartment available separately.

R.L.
10-77 (.03)
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SPECIFICATIONS

IMPORTANT
THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.
THEREFORE, THISUNIT MAY NOT MATCH THE LISTED SPECIFICATIONS EXACTLY.ALSO, THISPRODUCT ISTESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR-
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

TRADELINE MODELS AVAILABLE:

C773A Temperature Sensor. Single sensor mounts in
storage tank using immersion well or on collector
with mounting clip.

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

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.

lector with mounting clip.

C773C Temperature Sensor. Single sensor has flat- o TANK
tened end with mounting hole for collector Wines SPUD Eoww-
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 stranded, NEC Class 1.

TEMPERATURE RANGE: Minus 50 to plus 450 F

[minus 46 to plus 232 C}.

IMMERSION
LENGTH |

INSULATION
LENGTH 1

INCLUDES TUBE CLAMP NO.
121371 FOR 1/2 OR 3/4 NPT. s298

FIG. T-TANK SENSOR INSERTED IN IMMERSION
WELL.

TABLE 1-IMMERSION WELL TABLE

IMMERSION INSULATION SELECT WELL MATERIAL AND
LENGTH LENGTH ORDER NUMBER BELOW
- oy o — COPPER STAINLESS STEEL

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

3-3/8 85.7 1-1/2 38.1 121731A 1213718 121371E 121371F

3-3/8 85.7 1-1/2 38.1 — 121371Ka - -

3-3/8 85.7 3 76.2 121371L 121371M - -

3-3/8 85.7 4 101.6 122554A3 122555A3 — -

5-3/8 136.5 4 101.6 12255483 12255583 - -

6 1524 1-1/4 31.8 11262088 - - -

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

X < @

SN oaosmme INFORMATION . ..

A%"‘

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

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

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

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

2. RESIDENTIAL DIVISION CUSTOMER SERVICE
HONEYWELL INC,, 1885 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 55422 (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.

35
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LEADWIRES

WiT‘if‘;

- 5
————— e 55
l 23 166.7)

4

o

Ls
§ 19.51 DIA.

A 18 IN. [457.2 mm]} WHITE LEADWIRES ON C7738 ONLY.
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A 18 IN. [457.2 mm] WHITE LEADWIRES IN THE C773D ONLY.

e

FIG. 2-C773A,B DIMENSIONS IN INCHES [MiL-
METRES IN BRACKETS].

FI1G. 3—C773C,D DIMENSIONS IN INCHES [MIL-
METRES IN BRACKETS].

. D
LLATION -
oA [FIAN VY]

1. Installer must be trained and experienced.

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

- 3. Always conduct a thorough checkout as outlined

" "in the instructions with the primary control
when installation is complete.

LOCATION

Follow the system manufacturer’s recommendations
for the best location of the sensor. Each sensor should
" be located so that it experiences the most useful tem-
perature for proper system operation.

MOUNTING SENSOR

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

1. Drain system fluid to a pomt below the sensor
fitting.

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

3. Refill system and check for leaks.

4. Insert the sensor probe into the immersion well
until it bottoma. See¢ Fig. 1. )

5. Attach retainer clamp over groove on well spud.
Fit wires in clamp groove and lightly tighten screw. Do
not overtighten,

Install C773A B as a collector sensor using the mount-

ing clip provided and No. 8 screw. Mount C773C,Dasa’

collector sensor using the flattened end with mounting
hole and a No. 8 or 10 screw.

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

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

R7412 DIFFERENTIAL

€773 TEMPERATURE CONTROLLER
STORAGE A'E |

SENSOR T _.

[P A L =® COMMON
. lolnintal o J—
— e

HIGH TEMP
> — -
€773 I
COLLECTOR
SENSOR A

FOR SENSOR CABLE RUNS OVER 100 FEET [30.5 m|, NO. 14 WIRE AND
GROUNDED METALLIC CONDUIT OR TWO CONDUCTOR SHIELOED
CABLE ARE RECOMMENDED TO MINIMIZE RADIO FREQUENCY PICKUP,

GROUND THE SHIELD OR CONDUIT AT THE CONTROL.
. [F1%]

FIG. 4-WIRING C773 TO R7412 DIFFERENTIAL
TEMPERATURE CONTROLLER.

60-2330-1



For the C773B and C773D Temperature Sensors,
th~ twn black leadwires belong to one sensor and the
two white leadwires belong to the other sensor.

If the amount of sensor cable used exceeds 100 feet
{30.5 m], use 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 shielded cable (such as Belden 8762 or equiv-
alent) minimizes possible radio frequency signal inter-
ference. :

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

omEe I ) W
‘V‘FL Looswl e B ow

QPERATION

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
ot the sensor increases (Fig. 5).

CHECKOUT

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

To determine the temperature which the sensor is
experiencing, use a high resistance chmmeter (20,000
ohm/volt or greater) to measure the resistance of the
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
operation.

If the sensors are not providing correct temperature
readings because of location, change the location and
mount properly.
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9 [T : r : '__4' gf’N | i
o Hr el T -
5 3500 ; H l
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bt T "dj]"‘ . [
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o i . |
¢ 30004 - .
u 2q -l -
b1 I
] ik 1 NN
2500414
.50 0 100 200 300
|-46] i-18] 1381 (93] [149]
SENSOR TEMPERATURE [T

FIG. 5—CONVERTING SENSOR RESISTANCE INTO
DEGREES F [C].

HONEYWELL MINMEAPOLIS, MINN.

55408 INTERNATIONAL Sales Offices in all principal cities of the world. Manufacturing in

Australe, Canada. Finland. France, Germany, Japan, Mexico, Netherlands, Spam Taiwan, United Kingdom, U.S.A.

PRINTED IN US .A.
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FEATURES : CU30 FLAT
PLATE SOLAR COLLECTOR

FEATURE FOR FEATURE — The Gullf Thermal CU30 is caretully designed

and constructed of the finest quality materials to provide dependable :

pertormance with a maximum service life expeclancy. . I‘:; ";f:;m%i:;’:s:ﬂn";:;" ‘;;‘;‘::?Yssy'::z:’na"d:é:;i ;’.'7“(:_ :‘g?ﬂ';

@ PERFORMANCE - Our advanced design abscrber plate combines & HUD Minimum Property Standcrds for Solar 'Haahng ;)-n.d
copper flow tubes mechanicaolly expanded into a highly conductive Domssiic Hot Water Systems {41930.2).
oluminum extruded wing. closed cell isocyonurate insulation, high ® Independent Testing has been conducted by DESERT SUNSHINE
fransmissivity tempered glass cover piate, and a highly absorptive EXPOSURE TESTS, INC., in accordance with The Amercan Soclety
durable plate coating assuring outstonding thermal performance of Healing, Refrigeration and Air Condifloning Enginsers
{See Test Analysls page 5). The CU30 may be used in open or closed (ASHRAE 93—77) guidelines.
systems with working pressures to 150 p.s.l. and provides thermal
performance stabllity to 300°F. An outstanding feature of the CU30
is the advanced design of the custom aluminum extiuded lramewail.
The framewall has been designed for strength ond versatility in mount-
ing, in either saw-tooth or integrated rooling applications.

® DURABILITY — The anodized aluminum frame. non-degrading tem-
pered glass cover plate, water-resistant closed cell insulation, sili-
cone gaskets, and copper flow passageways all provide for design
servire life of 30 years, when properly operated.

® STRUCTURAL INTEGRITY — The CU30 series collectors are designed to N

withstand a wind load of 130 MPH. @ THE HIGH TRANSMISSION "WATER WHITE' TEM-
/\\\

@ EASE OF INSTALLATION - Ali iuid passugeways ore coppar: compatible PD GLASS HAS A STIPPLED PATTEAN WHICK

$£P Systems hove been deuigned and constructed to meot:

WARRANTY

The CU30 Modular Solar Collector is warranted against defects in
materials and workmanship for tive years from date of purchase (ex-
cept lor treeze damaoge. glass breokage ond damage due to
aggressive heat transfer fiuid).

GREATLY REDUCES SPECULAR REFLECTANCE
with standard plumbing components, practices and standard heat AND INCREASES AESTHETIC APPEAL
fronster fluids. The fromewoll design inciudes a conlinuous
mounting flange with hinge and bracke! systemto provide
for fast, easy installation and great fiexibitity in
collector positioning and suppont.
@ SERVICEABIUTY - convenient and simplified
senvicing can be accomplished with
easy access through the front
of collector.

2

@ THE EXCLUSIVE ALUMINUM EXTRUDED HINGE
MOUNTING SYSTEM NAS BEEN DESIGNED FOR
QUICK AND SECURE iNSTALLATIONS. til
HINGES MAY BE POSITIONED AT ANY POINT
NECESSARY AROUND THE PERIMETER OF THE
FRAMEWALL )

®4/27 STANDARD BRASS NPT FLUIDLINE
QUTLETS EASE PLUMBING
CUONNECTIONS,

O STAINLESS STEEL NUTS AND BOLIS FASTEN THE
BATTEN TO THE FRAMEWALL SERVICING IS
SIMPLIFIED BECAUSE COMPLETE ACCESS TO
ALL COMPONENTS IS GAINED BY REMOVING
FASTENERS.

@ THE ABSORBERQ PLATE CONSISTS OF ACOPPER
FLOW TUBE MECHANICALLY EXPANDED INTO
AN ALUMINUM WING
THIS PROVIDES SUPERIOR MEAT TRANSFER
CHARACTERISTICS

S THE SILICONE GASKET PROVIDES A DURABLE
U.V. RESISTANT SEAL

@ THE ALUMINUM BACKMATE HELPS TO MAIN-

S®CORNERS ARE RIVETED TO INTERIOR ALUM.
INUM ANGLE BRACES FOR INCREASED STRUC-
TURAL INTEGRITY,

@ AN ABS GASKET ISOLATES FLUIDLINE
PASS-THROUGH

STHE ABSOQBER PLATE 1S CHEMICaly
TREATED, COATED FLAT BLACK AND BAKED 10
CREATE A DURABLE, HIGH PERFORMANCE
SURFACE

TAIN THE RIGIDITY AND RUG G EDONESS OF THE
PANEL

S THE AL EXTRUDED L HAS
BEEN DESIGNED FORSTRENGTH AND VERSA-
HLITY WHHMOUNTING FLANGE APAUND THE
PERIMETER

38




SPECIFICATIONS: CU30 FLAT
PLATE SOLAR COLLECTOR

<

Cu30-sL CU30-ww

OUTSIDE DIMENSIONS: 98.5" x 48.5" x 2.57" Some
APERTURE AREA (sq. 1t.): ) 293 30.05
PERIMETER AREA 3347~ 33.47
DRY WEIGHT (Ibs.): 156 190
COVER PLATE

Materal Sheet Lime glass Water White glass

Ughts Per Panel {3) 17 Ibs. each (1) 85.5 Ibs.

Iron Oxide Content (5) 005 0.01

Thickness (inches) 1/8 . 3/16
Dimensions (inches/light) 46 x 31.5 46 x 96

Solar Transmission (%) 84 91

Tensite Strength (psli) 6400 (tempered) 6400 (tempered)
Elastic Modules (psi 106) 10.5 10.5
COVER PLATE GASKET: Silicone qasket seal bonded to fromewoll and
cover plate batten; UV stable
BACK PLATE
Material: 0.032 mill finish aluminum sheet
Waelght: 13.0 Ibs.
FRAMEWALL, BATTEN, AND MULLION
Materials: aluminum atloy extrusion; Alloy no. 6063-15
Welght: 35 Ibs.
Finlsh: clear anodized
ABSORBER PLATE
Material: 0 5" I.D. - 0.026 woall copper flow tubes mechanically ex-
panded into ex?r\uded aluminum wings for superior thermal con-
duchity. Flow tubes brozed to % inch copper headers unless spe-
cified otherwise. All wetted surfaces are copper or brass.
Fluld Capacity: 0.84 gallons
Flow Characteristics: 0.05 ft. head ot 0.75 gpm flow rate (water).
Internal balties direct flow for a uniform flow distribution. Absorber
plate is designed to allow for fluid drainoge when used in freeze-
dump systems. Maximum design flow rate is 5 gpm.
Pressure Drop Curve

20
6 1
;' / H20
: 10 >

s /

—_—/,

o - 1
THE ABOVE CURVE ILLUSTRATES PRESSURE DROP ACROSS THE CUJ0 PANEL
WITH WATER AS THE TRANSFER FLUID

Surface: Assembled plate is chemically treated and coated flat
black unless specitied otherwise.

Solar Absorptivity: 0.98

Emmissivity: 0.89

Woelght: 49 Ibs.

INSULATION

Material: 1-1/R inch isacynnurate foaom board; routod to reccive
flow tube pattern.

Thermal Conductivity: 0.09 Btu-in./#.2°F

Flame Spread Classlfication: 20

Waelght: 7.0 Ibs.

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

OPTIONS

e CU30-HRM Mounting System: Aluminum extruded mill finish hinges
(4) designed to mate with any section of framewall. Aluminum
standotls [2) and mounting brackets (4) suitable for fixed position or
adiustable mounting (from 0° to 90°+). Weight 9.0 Ibs.

& CU30-50 3" brass threaded outlets with paraliel internal 1° 1.0, —
0035 wall copper headers.

® Lett hand and nght hand 4" brass NPT end outlets.

® CN30 — 2" cupronickel flow tubes for aggressive heat transfer fluids.

2 GPM/H0 3 4 5

“cuse-st

L<—-——_—~ - 48-7/8"

PANEL OUTLET *{ i l‘- 2-3/16"

(OPTIONAL <
SIDE PANEL  / e P i X
CONNECTORS) . i i ‘
3:4" BRASS N.P.T. = h, .
ALUMINUM . P
MULLION v o ”, o
(IN SL MODEL ONLY) : P i
,// //_’,.’ i o
senrv y’ e A T
ICE 4 Ptatd I "o X
FROM FRONT l R I i
P - E:l i !
T PO ] ¥ :
// P {I. i i
A AR

ABSORBER PLATE —

INSULATION

BACK PLATE

1/2° BRASS N P.T,
PANEL INLET

X

. @b_f 2918

T _Q '

LEFT AND RIGHY HAND END OUTLET OPTIONS AVAILABLE

. 48-1/2" -

MOUNTING FLANGE [
ARQUND ENTIRE — = €=z moos
FRAMEWALL LK.

8 FINS
(7.5 WIDE)

™~

0.50" — 0.026 —.
COPPER TUBES :
FLOW TUBES BNAZED 0.75" — 0.026 COPPER HEADERS

TO 0.75" TYPE M COPPER HEADER

ABSORBER PLATE
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() PERFORMANCE: CU30 FLAT PLATE
SOLAR COLLECTOR -

Tenlng performed in accordance with NBSIR 74-635, ASHRAE 93-P ond
ASHRAE 93-77 by Desert Sunshine Exposure Tes)§. Inc., Phoenix, Arizona.

APERATURE AREA—THERMAL PERFORMANCE CURVE

107
sob NBSIR 74-635
80 —~ -
570 [~ cuso-ww
g 60‘ - r\\ . A~ stope=-1.45.
= .60 = - Y-INTERCEPT=0.83
S 4 | "
w.ao IT \\\
.30 : cu3o-st P
BLAPE = :1.18 : .
"m, Y-INTERCEPT = 0.76 m.‘\
40
- ] ,
05 10 RT3 20 25 30 35 .40 45 50 5%
Ty—=Tey ©/Bta/t12he
. I . : .
PERIMETER IREA-—‘I‘HERMAL PERFORMANCE CURVE
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.10 [ I
0 | [ T
T Ta of /Bru/ftrZhr ‘
. ) I
To = ambient temperaturé f( = Tin + Tout of collector fluid
I = solarinsolation - 2

THERMAL PERFORMANCE CURVE E)("PLANA'I‘ION; !
Test conducted by Desent Sunshine Exposure Tests. In¢., Phoenix, Arizona.
Test data cvoﬂoble upon request

Instantaneous solar collector efficiency of the CU30 solcr collector is found
by operating the panel under stcble conditions and monitoring inlet and
cutlet temperatures and the mass tlow rate.” The'“panei inlet and outlet
temperatures are averaged and the ambient air tempero!ute is subtracied
from the resuit. This number is then divided by théiincident solar radiation

Btushr.tt.2. The' resulting volue is plotted aldng the X-axis’of the graph. The ~

value 1o be plofted on the y-axis 1s the acluat efficiency of the panel: output
(outlet temperoture minus inlet femperature °F multiplied Dy the flow rate
Ib./hr.) divided by input {insolation Btu/hr.). These values plotted at different
inlet temperatures. provide an instantaneous perormance curve.

- ? EFF =0.83—1.15(F,-1,)

THERMAL PERFORMANCE STABILITY

Thermal distortion of the solar collector during opero'tion ond period§ of
stagnation to temperatures of 300°F - will not cause significant
aeterioration of panel's performance.

CU30-SL FLAT PLATE SOLAR COLLECTOR

Testing performed inaccordance with NBSIR 74-635 by Energy Des:gn Assoc~
iates. Inc., Gainesville, Florida.

SPECIFICATIONS SUMMARY: CU30
FLAT PLATE SOLAR COLLECTOR"

The CU30 Flat Plate solor collector ponels shall be capabie of absorbing
solar radiation and Ironsfemng the resulting heat into a heat transter fluid
cirouluting througn 1he pangl. he aBssBer BIdte shall Corsist of o gid
pattern of aluminum "fin” extrusions with r;oppér flow tubes mechanicaily
expanded into the fins, providing positive thermal contact of minimum
67% of tube surtace. The enclosure box shall be constructed of clear
anodized olurninuin with the mounting flange extending around the entire
" perimeter of Ihe punel. Insulation shall be 1-1/8" closed cell f;qugngrgtg
rigid foam board. The cover plate shall be tempered sheet lime or
woter white glass with transmissivities of .84 and .91 respectively. The
cover plate gasket shall be a dry extruded silicone bead. The panel
fluid connec}ions shall be thermally isolated 1/2" NPT brass nipple.

THERMAL PERFORMANCE

The panel's aperature sholl be independently tested cccérding to ;\SHRAE
~°’i 77 test standards. The paneis shall have a lineor cmcrysu thermal efficierncy
\descnbed by the equatiors:

(NBSIR 74-635)
I

EFF.=0.74—1.10(7; i—Tg) {ASHRAE 93-77)
—I——.‘ ‘

-DURABILITY ,

The panel shaii be copabie of WIthsIanding stagnation températurés of
300°F without signiticont degradation. The panel shall be designed to
withstand wind toads to 130 mph, when properly mounted. The obsorber
plate shall be designed to allow fiuid drainage for freeze protection and
shail be capable of withstanding working pressures of 150 psi. The ponels
shall have a design service lile of 30 years

SERVICEABILITY

The gloss cover plate shcll be removable from the front of the panel with
simple hand tools. The absorber plate ond cther components shail then
be removabie through the front of the panel.
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. SYSTEM WARRANTY

Solar Energy Products, Inc. warrants its Solar Domestic Hot Water Systems
with the following conditions and limitations:

A. Conditions of System Warranty

1. Thus warranty is extended to consumers who purchase Solar
Domestic Hot Water Systems directly trom SEP or from any of SEP's
Authorized Dealerships ond to all subsequent owners of these
systems, so long as the system remains in its onginal installction.

2. This warranty covers Authorized installations only when they are
installed, operated and maintained according fo the procedures
described in tha SEP Instaliation, Operchion and Maintenonce
Manual and the Authonzed SEP Dealer Policy Manual.

3. This warranty covers Unauthorized nstallations only when they are
installed. operated and maintained according to the procedures
descnbed in the SEP Installation. Opetation and Maintenance
Manual.

4 . The Warranty Registration Card for Sunfired 'M Energy Systems
must be signed and completed by the Purchaser and the Installer
und returned by the Purchaser within {10) days ot the comptetion of
each of the required Warranty Validation Inspections.

5. The Warranty Validation Inspection form must be completed by
the Installer, approved by the Purchaser and returned within (10)
days of compietion of each of the Warranty Vahdation Inspections.

i - mrage of System Warranty

1. Authorized Installations
Warranty opphies when the system is instalied by an Authorized SEP
Deoler properly licensed to install Solar Domestic Hot Waler Systems.

a. One year tull warranty from date of inihal insialiation campletion
against failure of the Solar System, in¢luding any compaonent or
assembly where such failure is caused by a defect in materials
manutacture, installation, ar corrasion of the absorber plate of
toolant passages. This warranty covers the full cost of parts,
‘labor, shipping (to the site), handling (necessary o remedy the
delect), replacement at the site (it necessary), and field
inspection {within o reasonable time of the complaint fo verily
falure. establish probable cause, and determine corrective
action by the Authorized SEP Dealer.)

2. Unauthorized Installations
Warranty opplies when the system s installed by a propetly
licensed contiactor but not by on Authorized SEP Dealer.

1 Ona yaot liited warranty (rom aare ot iaihal installahon
completon against failure of the solar system, including any
component of assembly where such failure 1s caused by a
defect in matenals. manufacture or corrosion of the absorber
plate or coolunt passages This wartanty covers the tull cost of
oll parts and shipping (to the site)

3 Uuwurranted installations

Systems instalied by unicensed personnel and/or those with no

oueiing permit

ILCOMPONENTS WARRANTY

. waoiants the following components, along with each component's
mynufacturer Please reter to the manulacturer's warraonty cards

A. Collector Umited Warranty

Solar Energy Products, Inc. warrants the Sotar Energy Products, Inc.
Collecior. including any component or assembly tor a penod of five
years lrom date of installahon agatinst iailure of the collector caused

v .-
“x
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by a defect in matenals or manutucture. but not glass breakage. This
warranty covers the tull cost of all parts. labor, shipping (1o the site),
handhng {necessary to remedy defect), replacement at the site (it
necessafy) and is unaflected by change ol ownership as long as the
collector remains in the original installation

NOTE: Collector is not warranted against damage from exposure
to treeze conditians.

. Absorber Plate and Coolant Passages

Solar Energy Products, Inc. warrants the Solar Energy Products, inc.
Coliector ubsorber plate and coolant passages lor a period of five
years. from the date of installation, against failure due ta cornosion
ONLY when; in Closer Svstemns original fluid and any mokeup consists
af 5050 mixture of brostone 1@, monuiaoiured by Union Caibide
Coip (or any copper compotible heat exchange Hluid as determined
by the Copper Development Associafions) and distilled waler U wuler
testing trom 9.4 to 7.0 ph. In Open Systems water having a ph
between 9.4 and 7 0 is acceptable. This warranty covers, for the first
year only, the full cost of all parts (including the cost of furnishing a
new absorber plate). labor, shipping (1o the site), handling (necessary
lo rernedy the delect). and replacement at the site (it necessary). This
warranty covers for the second through tifth years the full cost of all
parts (including the cost of furnishing a new absorber plate), labor,
and shipping to the site. The warranty goes with the collector and is
unaflected by change of ownership so long as the cottector remains in
the original installotion

Differential Controls Limited Warranty

SolarEnergy Products, Inc., and Huwlhorne Industries warrant Solar
EnergyProducts, Inc. differential contrals tor g period of one year
from date of puichuse agalnst {aluie due to detect in materials or
manufacturg, providing that the product hus nul Leen repaired,
semvicadd. allerad, suhjected 1o mituse, neglodt, occidant of imprope:
installation (by anyone other than the manufacturer). This warranty
covers the tull cost ot pars, labor and shipping, and is unattected by
change in ownership, so long as the controller remains in the originat
instaliation.

. Pumps Limited Warranty

Solar Fnergy Products, Inc,, ond Crundfos Corp. warrant ull Grundlos
Pumps sold by Solar Energy Products, Inc. for o period of eighteen
months frtom date of purchase against failure caused by defect in
materials of monufaciure, provided thot they are properly installed
nnd used with manufQcturer's recommenciciticars, wrnd huve not been
repoired or altered outside the Grundlios Pumps Corporation factory.
This warranly covers the full cost of all parts, labor and shipping and is
unalfected by the change in ownership. so long as the pump remains
in s original instaliation.

Storage Tanks and Storage Tanks With Bulll-in Heat Exchangaers
Umited Warranty

Solar Energy Products, Inc., Mor-Flo Industries, Inc., Ruud
Manutactunng Co. ond Rheem Manutacturing Co. worrant storage
tanks and storage tanks with buiit-in heat exchangers suld by Solar
Energy Products, Inc., tor a period of five years from date of
completion of instaliation against tallure caused by defect in material,
maonutacture. or natural corrosion provided that the heat exchanger
solution 1s maintained per instructions. This warranty'covers the full cost
of pars. labor and shipping and 1s unaffected by change in
ownership. $0 lonNg as the storcge tanks and storage tanks with Buit-in
heat exchangers remain in their onginal instaliations.
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1il. AUTHORIZED >cr DEALER
WARRANTY REQUIREMENTS

Authorized SEP Deaglers are responsible and obligd‘ed 1o comply with ail Authorized SEP Deater 1s responsibie and obligated o be odequately
wocul. siate ond tederal consumer warranty requirements insured lor completed operahons liability.

Instaliations must be pedormed by proparly kcensed pretsonnet n A thonzod SEP Dealy 5 1esponsible ond obhgated to pertorm 30-day
accerdance with all known goverming budding Drdinances wattanty inspechon - weil as inspechon at the end of 365 days of system

cperahons

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

System. Inciuding Absorber Plote Storoge Tank
All Components Coolant Passages. Differenhal and Heat
ITEM and Assemblies Coi :lor Collector Controls Pumps Exchanger
Authornzed
WARRANTOR Dealer Installer Mig‘Vendor | Mtg Vendor Mig Vendor Mtg/Vendor | Mfg,'Vendor
WARRANTOR'S Hawthorne, Grundfos, Mor-Flo.
NAME SEP Stp SEP SEP RHEEM_ SEP
INSTALLATION Auth Unauth
l’_——. - .
WARRANTY : 25
PERIOD 1yt 1y 5 yrs. 1 v Vs LY/ 18 mos.* 5yrs.*
WARRANTY COVERS
FAILURE DUE TO:
Detect Material Yes Yes Yes Yes Yes Yes Yes Yes
Manufacture, Yes Yes Yes Yes Yes Yes Yes Yes
Installation, Yes No No No No No No No
CORROSION:
Absorber &
Passages Yes Yes No Yes® Yes® — — -
COSTS COVERED
BY WARRANTY:
Parts Yes Yes Yes Yes Yes Yes Yes Yes
Labor Yes No - Yes Yes Yes Yes Yes Yes
Shipping Yes Yes Yes Yes. Yes Yos Yes Yes
Handling Yes No Yes Yes No No No No
Inspection Yes No No No No No No No
Replace at Site Yes No Yes Yes No ‘No No No
SUBSEQUENT
OWNER ]
COVERED Yes Yes Yes Yes Yes Yes Yes Yes

* *Not warronied when damage s coused by use of unacceptable transter thuic

WARRANTOR'S NAME ADDRESS PHONE
wenat Eneregy Products, Ing o - . 1208 N.W 8th Avenue. Gainesvilie, FL 32601 (904) 377-6527
Han it Puinps Corporation : 2555 Clowis Avenue, Clovis CA 93612 (209) 299.9741
M s b tadustoes, Inc 18450 South Miles Road, Clevetand. OH 44428 {216) 663-7300 *
RUEFM Waater Heeating Division City lov Co. 7600 South Kedaig Avenue. Chicago. IL 60652 (312) 434-7500
© RUUD water Heeting Division Ciy Inv Co 7600 South Kedzig Avenue. Chicagao. IL 40652 {312) 434.7500

Supplier of Solar Energy Equipment
1208 N.W. 8th Avenue » Gainesville, FL 32601 . (904) 377-6527 WhC SUVTH 100A
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@ Sola‘i‘ Energy Products, Inc.
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" INDEPENDENT LIVING INCCRPORATED (iLt)
SOLAB ENERGY SYSTEMS
CERTIFICATE OF LIMITED WARRANTY
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" A.A FIVE-YEAR WARRANTY 1

. .’}'-.-f
L

> Each LI Solar Energy System, which consists of the compressor, collectors, energy storage tank, control unit, . {" {
0 domastic hot water tank, water coil and expansion device, is warranted by Independent Living, inc. {1L1) o ‘@:
~< be free from defects in material and workmanship for five (G) years or for the time warranted by the original :’5 {
esquipment manufacturer, whichever is shorter, from the date of shipment, and, if found upon inspection by >(>
PYs 1LI to be defective, will be repaired at 1L|’s expense, provided that the defective material is returned, all trans- @'\
.._-:}1 portation charges prepaid, to the noarest IL| Authorized Repair Station. The location of said repair station ',>.!
v.q can be obtsined by telaphoning {Area Code 404 — 455-0927). ' @5
3
,'\.( 8. TWELVE-MONTH COMPONENT WARRANTY ) l;;(}
, Each solar system component is warranted by ILI to be free from defects in material and workmanship for T
o twaive (12) months from the date of shipment and, if found upon inspection by LI to be defective, will be . @)
e repaired or replaced at ILI's option and expense, provided that the defectiva part is returned, all transporta- AR
ey tion charges prepaid, to the nearest 1L| Authorized Repair Station, The location of said repair station can be ) @'_
o obtained by telephoning iL1 (Area Code 404 — 455-0927). >ﬂf)
W e
oA b:.
" C. TWELVE-MONTH INSTALLATION WARRANTY Pt
* it during the first year after installation the system fails due to defective workmanshipby ILI, IL! will repair '§
-~ the system, This warranty is not valid if any modifications or repairs to the iLl installed solar energy system o
are made by anyone other than LI or its designated representative. .. N
ey
k
(, | &
Sel D. GENERAL WARRANTY CONDITJONS AND LIMITATIONS ‘@}',
. .2 This warranty does not cover any field labor for replacement or repair of parts. or for inspection, remavat, \*,f‘?
T traniportation to and trom the ILi-Authorized Repair Station or reinstallation of component or water-source b’::,(
‘ ‘o hest pump. Replacement or repair under this warranty wili not extand the sbove warranty periods. . PC'}"-);
REKN HEO
e This warranty is extended to protect the user from equipment defects only, and IL| assumes no liability under .'><' $
e the terms of this warranty for parts which fall because of misapplication, improper installation, improper (}:
St "i . maeintensnce, abuse, corrosion, improper voltage, or acts of God or other causes beyond the control of ILi. Xs
.' ’ . .
‘i’ 1 ILI neither assumes nor suthorizes any person to sssume for it any obligation or warranty other than those @>
Ty stated hersin. Lc:_.'l
' <3~ Any suggestion to the contrary notwithstanding, LI shall not, in any event, have any liability under this { o))
,{’, warranty unless and until it has been paid in full for the product supplied. The. warranty period shall begin to [ ("
Ro1 run as described above, however, whather or not payment has been made. >{'})
. —~t L3
Vg e . {.}\
W )
N ) '>4
R’ d E. LIMITATION OF WARRANTIES n@)
VW . ful
‘ag . IT IS EXPRESSLY UNDERSTOOD THAT THIS WARRANTY IS MADE IN LIEU OF ANY AND ALL :@:
:‘K . OTHER REPRESENTATIONS, CONDITIONS AND WARRANTIES, EXPRESS OR IMPLIED, INCLUDING {».c\
')“L') BUT NOT LIMITED TO THOSE OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PUR- "{i}r
it POSE, WHETHER ARISING FROM STATUTE, COMMON LAW, CUSTOM OR OTHERWISE, AND THAT fve
)'i") * THE PROCEDURE SET FORTH IN THIS LIMITED WARRANTY SHALL BE THE EXCLUSIVE REMEDY . G))
A AVAILABLE TO ANY PERSON, NOTWITHSTANDING THE PRECEDING SENTENCE, IF THIS WAR- ¥ <T\
u'.} ' RANTY IS DEEMED TO BE FOR A CONSUMER PRODUCT AS DEFINED IN 15 U.S.CC, 2301, at. seq., fl;ilf i
'\:'< THEN, IN THAT EVENT, NO IMPLIED WARRANTY, INCLUDING BUT NOT LIMITED TO THOSE OF ) Y
sy MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, SHALL EXTEND BEYOND THE @)
% PERIODS SPECIFIED ABOVE IN SECTION A AND B. 'O“
o h 1514

F. CONSEQUENTIAL DAMAGES

‘ ILI SHALL NOT IN ANY EVENT BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES
k ARISING OUT OF THE OWNERSHIP, USE OR OPERATION OF THIS EQUIPMENT, WHETHER A CLAIM

-

X
[SCHEX

FOR SUCH DAMAGES IS BASED UPON WARRANTY, CONTRACT, TORT OR OTHERWISE. ,g}
w2 - oo . 20
e 5y
0 6. GLASS o o 03
o This warranty does not cover any g]aslsl.ddamage at any time regardless ,ﬁ};

*< A
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