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SOLAR ENERGY SYSTEM

The solar energy system installed by ILI, Inc. at the Days Inn Motel,
Cagle Road, Jacksonville, Florida was fully operational June 19, 1979,

The installed system is for the production of hot water which will be
supplied to the 120 unit section of the Days Inn. The hot water {s for bath-
room associated loads, 1.e., showers, baths, shaving, 2tc. On the roof 960 ftz
of moduiar collectors are mounted in steel frames. The modular collectors are
copper absorber plates painted flat black, the glazing is water white glass,
the absorber plate is fnsulated on the back. A1l this {s packaged in an
aluminum box. The collector array piping is reverse return, graded to drain
all water in the collectors and piping into the 1,000 gallon storage tank when
the collector circulator pump is not operating. A1l piping is type L hard drawn
copper tubing isolated with dielectric unions at copper/galvanized interfaces.
The storage tank in the mechanical room is 1,000 gallon nominal capacity. It
{s not a pressure vessel so it 1s vented through the top to the atmosphere.

The tank has been sand blasted and 1ined with two coats of a USDA approved potable
phenolic lining. The pumps are end suction centrifugal, 115 VAC, 3500 RPM open
drip proof construction. The zone valves at the hot water tank are by TACO. The
controls are by IL!, Inc. The 1,000 gallon tank is insulated with 3" of urethane
and enclosed in a stud/sheetrock enclosure. Piping on the roof is insulated with
expanded closed cell rubber and piping in the mechanical room is insulated with
Jacketed fiberglass insulatfon. During drain down two vacuum breakers admit air
to speed drainage and prevent any vapor problems.

When the absoruver plate of a specific collector becomes 12°F warmer than
the dbottom of the 1,000 gallon tank, the collector circulator pump turns on
removing water from the 1,000 gallon tank to fill all the piping and collectors
and begins to remove the heat from the black copper absorber plates. When the
temperature difference drops to 59F, the collector pump turns off and all piping
and collectors on the roof drain back to the tank.

Currently there are 3 - 120 gallon hot water tanks that serve 120 motel units.

At the bottom of each tank {s a sensor continuously monitoring the temperature
there. Also a on/off valve {s associated with each of the three tanks. When the
temperature at the top of the 1,000 gallon storage tank is 30°F greater than the
temperature at the bottom of any of the 120 gallon tanks, two pumps turn on and a
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valve opens for each 120 gallon tank whose bottom is 30°F cooler than the top

of the 1,000 gallon tank. As the 1,000 gallon tank {s non-pressurized and the
domestic water lines are pressurized, a heat exchanger {s used to transfer stored
solar energy to the domestfc hot water tanks. The first of the two pumps moves
hot water from the top of the 1,000 gallon tank through the shell side of the heat
exchanger where the hcat is to be removed then back to the bottom of the 1,000
callon tank. The second pump moves water from the bottom of any or all three

of the 120 gallon tanks throuah the tube side of the heat exchanger where heat

is added. The water is returned through an activated automatic valve to the top
of the 120 gallon tanks. When the temperature ¢ifference decreases tc .50F, any
respective rone valve will clese. °“ a'" rore valves have been given the signa’
to close, thn twe numps automatically turn off. This all occurs independent of

what “he solar collection system may be doina.
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MONTH

JANUARY
FEBRUARY
MARCH
APRIL
MAY
JUNE
JULY
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER
DECEMBER

PREDICTED SYSTEM PERFORMANCE

BUILDING -
LOAD(MMBTU)
34.25
34.25
34.25
34.25
34.25
34.25
34.25
34.25
34.25
34.25
34.25
34.25

SOLAR

SUPPLIED (MMBTU)
18.73
21.50
23.87
26.30
26.42
24,91
25.59
25.06
21.89
20.73
18.27
15.45

2 SOLAR

55
63
70
77
77
73
75
13
64
61
53
45
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MAINTENANCE

MONTHLY CHECK SIGHT GLASS. When the tank is hot and the collectors are
drained (end of & bright day), the water level observea in the sight glass
should be below but within 1* (one inch) of the bottom of the black tape.
If the level is over 1" (one inch) below the bottom of the black tape on
the sight glass, water should be added. Add the water through the drain
valve on the suction of the far right pump in the control box. Connect a
hose between this drain valve and 2 spigot in the room (there are four to
the left of the large tank). 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 bottom of the black tape. Turn off both valves at the ends of
the hose and remove the lose to prevent tampering or overfilling.

BI-MONTHLY CHECK AUTOMATIC VALVES. This test will determine {f the valves
are stuck open. Switch the bottom three small switches on the left side of ,
the grey control box to the middle position (OFF). Wait about 1 minute. On i
the side of each green vaive operator is a black lever. Move the lever to-
wards the pipe and then away from the pipe - 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 and 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 HAND positon (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 {f 24VAC is being delivered to the actuator (green box
on valve). [If 24VAC {s being delivered, replace the actuator. If 24VAC is
not being delivered consult ILI, Inc. After completion of this test, return
ALL the small switches to the AUTO position (far right).

CHECK CONTROL CARDS. If operation is questioned. Insure all switches are in
AUTO position (far right). To check, the sensor at the bottom of each tank
is put in ice water - the 1ight corresponding to that sensor should turn on
(1f 1t 1s out); put it in boiling water - the light should turn off (if it is
on). The bottom 3 of the 4 small red indicator lams correspond to the tanks
-1, 2, 3, respectively from top to bettom.

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

e b anis L b oot e

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, g
first insure the breaker is on and the power switch is on. To manually turn .
on P-1, switch the top small switch to the far left (MAND POSITION). The ;
small red lite below the switch should turn on along with the pump. Return :
the switch tc the far right position AUTO POSITION). Switching any of the
other three small switches to the (HAND POSITION) wil) operate P-2 and P-3.
Return the switch to the far right (AUTO POSITION).

EMERGENCY TURN OFF. The switch at the top left of the grey control box :
will disconnect all power to t‘e solar unit (FAR RIGHT IS OFF).
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TIME & COLL. CoLL. SHELL MX  SHELL HX TUBES WX TUBES HX  COLL SHELL TUBES
DATE IN ouT IN ouT IN ouT AP I\ 2P
1:15 pm  1389F 146°F 1450F 1389F 130°F 1370F 16 psi 9 psi 20 psi

6/20/79
2:05 pm 145°F 1539F 1519¢ 143% 130°F 14167 16 psi 9 psi 20 psi
6/20/79
2:52 pm  147°F 157°F 1519 143°F 130°¢ 140°F 16 psi 9 psi 18 psi
6/20/79
OfFF
5:24 pm  143%F 137°F 139% 132°F 1259F 132°F -- 9 psi 18 psi
6/20/19
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1 - BELL & GOSSETY
2 - BELL 8 GOSSETY

VALVES

3 - TACO
TANK

‘ - 'L‘. lﬂC.

HEAT EXCHANGER
vV - ILI, Inc.

CONTROL CARDS
‘ - lLl. l"CO

SENSORS

8 - HONEYWELL Sensors

COLLECTORS

30 - SOLAR ENERGY PRODUCTS

ILI, Inc.

5965 Peachtree Corners Etast

Norcross, GA 3007
(404) 449-5900

PR Y WP

EQUIPMENT
1535 - 3518 115VAC
1535 - 352§ 115VAC
4557 24VAC

1000 Gailon Rectangular Lined

Shell and Tube 1000/1000

SC110# Offferential Controller

C773A / C773C / C7130

Collectors CU30 - W
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Uni-Built
Centrifugal Pump

A close-coupled industrial pump fabricated tc exacting specifications.
Featuring heavy-duty ball bearing motors. Bronze fitted construction,
stainless steel shafts. For appiications on cooling towers, refrigeration,

industrial and general service. Available from stock—distribution points
| located throughout the United States.

BELL & GOSSETT I TT
FLUID HANDLING DIVISION

© COPYRIGHT 971 DY INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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B&G Series 1535—Uni-

r Gauge Tapping

R e e W Volute Gashet

W

Velute Cover Capecrey

/
/ Sauge Tapping
Fd . Slinger
/
/ Seal Assembly
e Impalier Lock Washer
S — Shatt
—r- Impelier Lock Nut
““Remite’’ Seat Insert
X | | T
X g N\, Velute
4
;T S
F 4
r '
J Impelier (Enclesed)
\
b,
N
l Velute Drain Plug

ccﬂStru ction Mate rials ron PARTS IN CONTACT WITH FLUIDS PUMPED

Volute. . ... ... .. P S—— Cast Iron., SEAL ASSEMBLY

Bracket. .. .. ... .. 508 e oot el e i Castlron. SealCage. . .. ... .. ... ............. Brass
Impeller. . . ....... ... . . ........ .Brass Bellows . . . ... ........Synthetic Rubber
impellerKey...... ... ... . . ... .  Steel. SealRing. .. ... .. ... .............. Carbon
Impeller Lock Washer . .. . ... .. .. Steel. Spring.. .. .. ... ..., Stainless Steel . _
Impeliler Lochk Nut.... ... . . . Brass Seatinsert ... .. ... ...... .. Remite -
Pump Shatt......... .. .. .. .. Stainless Steel Seat Insert Gasket. . ... ..... Synthetic Rubber v
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uilt Centrifugal Pumps

Performance Curves
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Slots "'u" x 1%y"

Bronze Fitted Construction. Motors— Open Dripproot
Three Phase- - Unit Number ending in T
All Single Phase Molors have Duilt in overload protectors.

"’4"."'4\\\ : FH-]‘

Single Phase—Unit Number ending in '
, 200 Volt or 230/460, 60 Cycle, 3 Phase (Please specily)

o pump number when ordering single phase pumps Add 'T" to pump number when ordering th . e phase pumps.

ORIGINAL PAGE IS Dimensions

OF POOR QUALITY ||

I f‘i-." \"u'
Lr ‘b' ‘4 thick

FIG. 2

‘'S, 115/230 Volt, 80 Cycle, 1 Phase.

3500 RPM 175 PSI Maximum Working Pressure.

MODEL r Tsucrloumsumm;lj, I DIMENSIONS IN INCHES
NO. NP SIZE SI7¢ A B
Nr | s2e | %k | A 1 8 1 ¢ 1 O e | F G H
3518 . 144 1 [ 15 | Y%y, 1 5 | 8 31, 3 ls HIG. 1
" 2 +
3511 t 1ty | 1 I 1. JE 8 3. | 8 | e FIG 1
Yo | 1 ! { 1 ' Yy 1 ‘ | ) \ ~
352¢ 1'a ' 1§ e v H 34 b 4 HIG. 1
] ' ‘ |
3521 | 1% | 1 g 5 l 8 | 3% | 8 % FIG. 1
~ N 1 1 Y1 1 ) 1 ) -
3535 | A 114 . | 15 D%, 5 | 8 | 33s | 8 la FIG. 1
t ; N { y y ’ 5 .
3537 I " 1 | 1 150, | e & | 8 I 3% 1 ¢ Ve FIG. 1
‘ ‘ ' ' { ‘
3548 1 14, ] )% 5 | 8 [ 3t 8 Ly FIG. 1
4 ) 4 ' '
3647 - 114 e " 5 | 8 31, 8 | 1w lra
T ' r ‘ Y t ' { i ' 1 ¥ ' )
3654 | 114 e " SR I { S8 | 3% 8 ! Ya HFIG
| . ! ) | . 1 ) ) ' ' -
31557 1 1'% i 1O e Mo 5%, o) , 34 | o) s 1 FIG 2
} ' ' . I ' 4 '
3867 S 14 | [ 167 D, S | 8 | 3% | 8 % | FiG. 2
3578 | L 2 1 I 16 o | 5 | 8 I 3 | 8% 1 L FIG 1
3571 SRR IR CURN I U PR TF R S-S S N N T B TP B PR T O
wgs | ' I 1} ‘ 17% ! W | 5% By |3 gy, | ' FIG. 2
boo3esT : > v 16/ n | 8 3 N | FIG. 2
3597 | [ 2 ’ N I TR [ 34 1 83 !  FIG. 2
35107 3 I 2 ! | 17% - ey | 3% | 8% | L FIG 2
11T | ~ ' ' e e | 5% 8 3 g% | v IrG 2
e ——————— SUNES S —_—— - — 4 S W S ———m—rtee - I S -
2 HP through 5 Mt ts are tavarlalile wle phase
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MODALS
0-B" 20 A" A BT "
NUMBER e v 8 g
[ 11 50 MR L2 B A

15-100-4-1) ----522=255 -

Supersedes. I1S-1004-1, Dtd_, 2/1/69

Mant ID. No. 001-302_ APPLICATION
TO SERVICE The Tacr - Yalve is an electrically operoted valve used for zone control of Hydronic
Heating = .+ Cooling Sys! ms. It controls the flow of water in @ room or z0ne in response
1o the de. " »f the room or rone thermostat. This volve is a precisely made device ond
7 must be insici.ed with cor.
1 $5-4"  368-'4" S P AL
| RATING :u-\’:" l:\/: :7!~:/"'
- 874" $e2-1" I73-|_‘£!:_
— —— . Working Pressyce (PSIG at Volve including Pump Head) — 125 PSI 125.P81 _125¢80
Maoximum Differential 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 40F
l Electrical Rating Amps. — 1.0 Mex. 1.0 Max 1.0 Mox
Volts —- 24 24 24
] ’
vt
l ¥ e Suilor: ol Powes s FLOW RANGE — GPM PRISS. BDROP THEU VALY
’ Haed 3 P Bec 4 e, Dec. S P Bec. & P Sec. PEET O P LQUIY.
i i e — . SRt S —— EEE—— S—— .
| %" 2 3 4 5 10
i ~" 4 6 7 il 20
: " I 10 13 15 70
14" 12 1s | e 21 160
INSTALLATION "

Valves shou'd be installed vertically, to simplify replacement or cleaning of the seat, if ever
© required ot somefurure dare. The vertical installation permits drawing @ vacuum in the

system ond replacing or cleaning the seat without draining the system.
Valve may be sweat into the line without taking apart, provided, core is loken to prevent
overheating. Follow these simple instructions: —

1 Use a torch with sharp, pointed fiame.

2. Cleon surfaces thoroughly and use @ good grade of flux

3. Use 20-50 or 60-40 solder. ¥ grades of solder roqoirin: hgher temperatures ere

uvsed, such o1 silver solder, the valve must be dismantie

3 — Rewmeve the 4 4. Avoid excessive use of flux.
Screws fom hedd
down piute THERMOSTAT
Use o No. 569 Taco Thermostat (designad specifically for Toco-Zone Valves) with Hea! An-
ticipator set at “© D " Other suitable two wire (SPST) Thermostats may eolso be used
if Heot Anticipator con be set at 0.9 Amps to malch valve rating.
TRANSFORMER

Use a No 569 Toco Transformer cr oiher maoke raoted at 115,/ 24V-40VA. One trans-
former can accommodate o0 moximum of 3 Toco Ione Valves .

MANUAL OPEN!NG LEVIR

Fer gravity circulation thru valve, push lever in Power Head all the wey dewn. Push beck
vp fo restore to automatic operction. Lever moves eosily when valve is open. Resistonce is
encountered when valve is closed.

CAUTION: Addition of certain chemical odditives to systems utilizing Taco equipment, voids

»
L]
2 a
N, - i

the warranty.
o IMPORTANT NOTE
& i ::.}::h".‘ Never remove Power Heod while thermostat is calling for heat. If necessory to remove Power \
R —— _Nood. move thermostat to lowest setting, wait o mimde, then proceed. *‘
' - — TACO, INC.

Raverse skove

procedure pushing 1160 Cranston Street Toco Heaters of CM’ Ld.

down on seet! ossembly ~ 3090 Lenworth Drive

ond held down plots Lranston Prsted USA . .
’ sgeinst return ipring Rhode Island 02920 " C“M“., Ontorio

|
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2 WAY MODELS
MEATING UWIT

—e

‘ Fig. 4
RETURN SUPPLY

MEATING UNIT
Fig. 5
RETURN SUPPLY
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Honeywell

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.

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

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

0 C77% contains a single sensor with a flat-
tened end and mounting hole for easy solar
collector installation.

0 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.

RIGINAL PAGE IS
& POOR QUALITY

R.L.
1077 (.03)

17
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IMPORTANY
THE SPECIFICATIONS GIVEN IN THIS PUBLICATION DO NOT INCLUDE NORMAL MANUFACTURING TOLERANCES.
THEREFORE, THIS UNIT MAY NOT MATCH LISTEDSPECIFICATIONS EXACTLY ALSO, THISPRODUCT I8 TESTED
AND CALIBRATED UNDER CLOSELY CONTROLLED CONDITIONS, AND SOME MINOR DIFFERENCES IN PERFOR.
MANCE CAN BE EXPECTED IF THOSE CONDITIONS ARE CHANGED.

TRADELINE MODELS AVAILABLE: DIMENSIONS: See Figs. 2 and 3.
(C773A Temperature Sensor. Single ssnsor mounts in ACCESSORIES
storuge tank using immersion well or on collector Immersion Well-for mounting sensor in sorage
with mounting dlip. tank. See Table 1 and Fig. ].
C773B Temperature Sensor. Double sensor mounts Remote Sensor Wiring Compartment-for wiring
in storage tank using immermon well or on col- storage tank sensor, Part No. 111892F,
lector with mounting clip.

C77SC Temperature Sensor. Single sensor has flat
tened end with mounting hole for ocollector
wnstallation,

C773D Tempecature Sensor. Double ssnsor has
flatten~ad end with mounting hole for collector
installation.

LEADWIRE: ‘ t — ”..‘..N IMMERSION
C773A,C-two black 18 inch [457.2 mm], No. 22, cLAMS | LENG TH o e | g W3 TH
NEC Class 1.

INCLUDES TUBE CL4 #F MO

C773B,D-two black, two white, 18 inch [457.2 V1N PO 12 OR 34 weT -
mm ], No. 22 stranded, NEC Class |

TEMPERATURE RANGE: Minus 50 to plus 450 F FIG. 1-TANK SENSOR INSERTED iN IMMERSION
[minus 46 to plus 232 C) WELL.

TABLE 1-IMMERSION WELL TABLE

— INSULATION SELECT WELL MATERIAL AND
LENGTH LENGTH ORDER NUMBER BELOW
— — = — COPPER STAINLESS STEEL
1/2 NPT 3/4 NPT 1/2 NPT 34 NPT
3.3/8 865.7 1-1/2 38.1 121731A 1213718 121371€ 121371F
33/8 857 11/2 381 - 121371Ké - -
33/8 86.7 3 716.2 121371L 121371V - -
33/8 857 4 101.6 122554 A2 122555A8 - -
53/8 136.5 4 101.6 12255488 12255582 - -
6 162 4 1-1/4 318 11262088 - - -
8Has plastic sleeve on insertion well continued om pege 3

- . ORDERING INFORMATION

WHEN PUR(.HAS!NG 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. Acoesssories (immersion well remote sensor wiring compartment)

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

1. YOUR LOCAL HONEYWELL RESIDENTIALDIVISIONSALESOFFICE (CHECK WHITE PAGES OF PHONE DIRECTORY).

2. RESIDENTIAL DIVISION CUSTOMER SERVICE
HONEYWELL INC., 1886 DOUGLAS DRIVE NORTH
MINNEAPOLIS, MINNESOTA 86422 (612) 842-7800

(IN CANADA -HONEYWELL CONTROLS LIMITEDC, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1IP 2V9)
INTERNATIONAL SALES AND SERVICE OFFICES IN A'.L PRINCIPAL CITIES OF THE WORLD
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FIG. 2-C773A.B DIMENSIONS IN INCHES [MIL-
METRES IN BRACKETS).

FIG. 3-C773C,0 DIMENSIONS IN INCHES (MIL-
METRES IN BRACKETS].

"TINSTALLATION -~ -

__ churon

1. Installer must be trained and experienced.
2. Disconnect powse:r supply before connecting
wiring to prevent slectrical 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 point below the sensor
fitting

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

3. Refill system and check for leaks.

4. Insert the sensor probe into the immersion well
until it bottoms. 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.D asa
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. Shueld the sensor against possible overtem-
perature conditions prior to system op~r.4tion. Do not
mount collector sensor to callector flv' 1 channels.

19
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WIRING

WARNING

1. Shield the sensor agsinst possible overtem-
perature conditions prior to system operation.

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

3. Wire sdditions to the leadwires must be capable
of withstanding s temperature of 460 F (232 C].

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

RIGVZOIFFERENT AL
TEMPERATURE CONTROLLER

"® LOW T

cmm S
STORAGE (\®
SENSOR £ -._1

‘=

=s>u~mx
jom———p
CO—FH—f— @ mww
7
COLLECTOR
SENBOR j&,

FOR SENSOR CABLL RUNS OVEN 100 FEEY (M08 m| NO 14 WIRE AND
GROUNDE ) METALLIC CONDUIT OR TWO (ONODUC TOR $HIELDED
CABLE ARE RECOMMENDED TO MINIMIZE RADIO FREQUENCY PICKUP
GROUND THE $HIELD OR CUNDUIT AT THE CONTROL

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

60-2330- 1
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For the C773B and C773D Tempersture Semaors,
the two 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 matallic

conduit or shusided cable (such as Belden 6762 or equiv-
alent) minimisss possible radio frequency signal iater-
ferencr.

Remote Senvor Wiring Compartment (Part No.
111892F) is available for tank sensor wiring (sse
Accessones)

OPERATION AND CHECKOUT

OPERATION

The C773 is a piatinum film sensor packaged in a cop-
per capsule. The sensor has a pomtive temperature coef-
ficient; on a rise in ambient temperature the remstance
of the sengor increasss (Fig 5)

CHECKOUT

Make certain that each sensor is sscurely mounted
When obeerving the system in operation, check that the
sensors are correctly locsted. Each sensor should be
located 80 that it experiences the most useful tempera-
ture for proper system operation,

To determine the temperatwe which the sensor ls
experiencing, use a high resistance ohmmeter (20,000
ohm/volt or greater) to measure the resistance of the
sensor. This measurement mey 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 prowniding correct temperature
readings because of location, change the locution and
mount properly.

-
-
B

SENSOR BT SISTANCE N Owees
-
z
3

MBOR TLMPEHATUNL -

FIG. 6-CONVERTING SENSOR RESISTANCE INTO
DEGREES F IC).

HONE YWELL MINNEAPOLIS MINN 55408 INTERNATIONAL Sales Offices in all principal cities of the world Manufactoryeg
Australia Canada, Finland France Germany, Japan Mexico Netherlands, Spain, Tatwan, United Kingdom, U S A
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FRATURE POR FEATURE ~ The Sunfired ' CUJ0 is carelully desiyred

ond consirucied of The Hinest QUOty MO8 10 ovide dependobie

performance with a maximum service Iile expectaoncy
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© EASE OF INSTALLATION — Al i) DOSSOQGeWLYS (/6 COppe »n

potible with stanag IMGING € H MPONents ¢ o8 ot
stondard heat ! stor Hheds The frames 0.9

cludes C continuous unge with hinge and nnng
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. $2Ps Systems have L ver opproved for use In HUD's SOLAR
. DOMESTIC HOT WATER INITIATIVE by the Pelytechnio insithute
of New Yorx and Modda Sokar Energy Center.

Independent testing has been conducted by Deser! Bunavine
txposure Tests, Inc. in occordance with ASHRAL 93-77 testing
storaards

. 4P fywtems mee! the leeting star dards se! by e Amercan
N ulonal Stancards instttute (ANSI B198.1-1977).

. $£Ps Burfired '~ CU30-WW solar coliecter has been approved
by the Ressaroh Commitiee of LAPMO (5-1888).

UMITED WARRANTY

The Sunfired " CU 30 Sola’ Collecion is worronied ogainst delects

in matanals and workmanshig or five years from date of purchase
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SPECIFICATIONS: SUNFIRED " QU30- WW

SOLAR COLLECTOR

CUM ww
OUTSIDE DIMENSIONS. 905 «405 2%
APIRATURE AREA (0q 1) 99
OROSS FRON AL AREA 3267
DRY WRIONY (Ibs.): 180
covimRmaT
Materal wale: white guoss
Ughts Per Panel (4855 IDs
Iron Oxdde Content (8) 001
Thickness (Inctes) AR
Dimensione (Inches, light) 45 1 96
Solar Tranwmission (%) 914
Tensile Strength (pe/) 4400 ter pereq)
Hastic Modules (pa 104) 05

COVER PLATE GASKET: 51 e gusrel s@al o nded !
COve' PDQO'e DOMen UV sioLie
BCK PLATE
Patenal 0010 o inh aluminum sheet
Welght. ‘30 s
FRAMEWALL BATTEN, AND MINLION
Matenals: Olunur aloy extrus or Al wno 608315
Weight 15 ¢
Findeh: Ciec e 1ed!
ABROWSIR MATY
Matenal 0 226 wall copper how 'ubes MeChan call ex |
PONGEa N0 @t udec Suminum wings 'or super O therm i = or
JuChivity Fiow lubes Drazed 10 % inch copper headers uriess
Secled Uhew se A weled surfaces are copper or Drass
Auld Capaoity U B4 golions
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DQCk uniess speci! o0 Otherw ise
Solar Ab.orpnmv Qo8
Emmisaivity 0 49 2 .
Welght: 49 ity -
NEULATIC N
Material: 4 ¢ 8 ch socyonurote 'oam board, routed 10 receive
fow tube patterr
Therma! Conduativity: 0 09 81, n # 29 " o é
Flame Sprecda Classifioation .0 s wom
Welght: 7 0 L \.
DERION UFE: Mata ol gmact -+ ond des gn cons Jerations cllow ar ex
bacted san e lle of ity (10) yaors. when the pane: is Dperalec
propet,
0" N3 >
CUID-HRM Mounting System: A uminum extruded mili finish ninges 4
4) desgnad 1o mate with any section of framewall Auminum
stonaofs (2 Imounting oracka's (4) sutabie 1or f xed position o
¢ A0 i OO L T
ustobie hng (from 0° 10 90% +) Weight 9 0 ibs CoresA TUSTS p
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[ £\ SPECIFICATIONS: SUNFIRED ~
J CU30-WW SOLAR COLLECTOR
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é dOMESTIC HOT WATER SYSTEMS WARRANTY

I. SYSTEM WARRANTY

Solar Energy Products, Inc. warrants its Solar Domesiic Hot Water Systems
with the lollowing condihions and milations

A. Conditions of System Warranty

maundtacturer Please ele

A

1 This warranty is extended 1o consumers who purchase Solor

Domestic Ho! Water Systems directly trom SEP or from ony of SEPs
Authornized Dealerships and 10 all subsequent owners of these
systemns, so long as the system remains in (s onginal instaliahion

2 This warranty covers Adthorzed instaliations only when they are

installed operated and maintained according 1o the procedures
described in the SEP Instaliation Operation and Mamtenance
Maonual and the Authonzed SFP Dealer Policy Manual

3 This warranty covers Unauthorzed nstallahions only when they are

nstolled. operated and maintained according 1o the procedures
gescribed in the SEP irstaliaton Operation arda Maintenance
Manual

4 The Warranty Registration Card for Suntir ad ' Energy Systems

mus! be signed and completed by the PLichaser and the Instuller
and returned by the Purchaser within (10) days of the completion of
eqach of the required Warranty Vahdahon inspechons

5 The Warranty Validation inspection lorm mus! De completed Dy

the installer. approved by the Purchaser and returned within (10)
aays of compiletion ¢! each of the Warranty Vahdaton Inspectons

vorage of Syslem Warranty

Authorized Instaliations
warranty app! s when tha system 1s insialied by an Authorized SEP
Dealer propetly Lcensed to install Solar Domestic Hot Water Systems

c One yeor tull warranty trom dote of inmal installathion completion
ogains! fallure of the Solar System, including any component or
assembly wheare such tailure 1s caused by o delec! in matenals
manutacture nsigliation. or corrosion of the abisorber plate or
coolant passages This warranty covers the full cost of parts

lapor spping (to the site). handiing (necessary remedy the
detect) replacemaent af the site (It necessary] and held
inspesChion (within a reasonabie me of the complamnt 10 verity
toilure astablish proboble couse and Jdelermine Correc!ive

actior by the Authorized SEP Dealer |

2 Unauthorized Instaliations

warranty Qppres wher the systeam s instalied Ly a properly

Lcensed contocta nut net by an Authorized SEP Deater.

o One year limited warranty from date of initial instaliation
complehor oQa ns! toilure of the solor system "‘C'UC’V\Q any

compounent 0 cisembly where such fallure is caused by O
detect in matenals mandfactiure or corrosion of the absorber
plgte ar coolant passages This warranty covers the tull cost of
all pans and stupping (1o the sita)

3 Unwarranted Installations

Systems installed by unlicensed personne! and or those with no

building permit

COMPONENTS WARRANTY

warrants the 10 wing cor ponents v_ng.hg with each ¢ Qmpon@n' 5
110 the manutacturer s warranty cargs

Collector Limited Warranty

Solar Energy Products, Inc. warants ihe: Solar Energy Products, Inc.
r 1ssembly tor a penod of five
staliation agamnst tailure of the collector caused

ollector _luding any component

years 1o Ao

i 2 C & 4 A

by a detect i matenals or manutacture but not glass bieakage This
warranty covers the tull cost of all pans labor shipping (10 the site)
handiing (necessary 1o remedy detect) replocement af tre site (i
necessafy) and s unattected by change ol ownership as long as the

coliectorn remams in the onginab instGliation

NOTE: Collector is not wartranic J agamst damage hom exposure
1o treeze conditions

. Absorber Plate and Coolant Passages

solar Energy Products, Inc. warrants the Solar Energy Products, Inc.
Collector absorber plate and coolant passages 'or a penod of five
years trom the date of installahon against lailure due 10 CorGsi on
ONLY when in Closed Systems onginal fhud and anv makeup consists
ot 50 50 mixture of Prestone |® manutactured by Union Carbide
Corp (or any copper compatble b eat exchange fuid as determined
by the Copper Development Associations) and dist lled waler or walter
testing trom 9 4 10 7 0 ph In Open Systems waler hoving a ph
between 94 and 7 015 acceptable Thus warranty ¢ overs, 1or the lirst
year only, the tui cost of all pans (iIncluding the « 19 turnishing @
new absorber plate) labor shipping (to the site tandhing (necessary
10 remedy the delect) and replacement at the sie (I necessary) This
warnanty covers lor the second through fitth years ' e full cost of all
parts (including the cost of turnishing @ new abserter plate). labor
and shipping 10 the site The warranty goes with & collector and 1s

unattected by change of ownership so long as 112 collector 1.:mains in

the onginal Installatior

. Diterential Controls Umited Warranty

SolarEnergy Products, Inc., and How'horne Industnes warran! $olar
EnergyProducts, Inc. difterential controls for o perod of one year
from date of purchase agains! faillure due to delect in matenals or
manufacture, providing that the product has not been repaired
serviced altered subjectod o misuse, neglec! accident of IMpPrope!
instaligtion (by anyone other than the manufacturer) This warranty
covers the full cos! of pans labor ard shipping. and 1s unatfected by
change in ownership, so long as the controller remains in the original
instalighon

. Pumps Limited Warranty

Solar Energy Products, Inc., and Grundtos Corp warrant oll Grundfos
Pumps soid by Solar Energy Products, Inc. for ~ penod of elghteen
months trom date of purchase against failure coused by delect in
matanals of manutacture provided tha! they are properly installed
and used with manufacturer s recommendations and have not been
repaired or atered outside the Grundfos Pumps Corporation lactory
This warranty covers the full cost of all parts, labor and shipping and 18
unaffected by the change in ownership, so long as the pump remains
in its onginal installation

. Storage Tanks and $torage Tanks With Built-in Heat Exchangers

Umited Warranty

$olar Energy Products, Inc.,, Mor tio Industries Inc  Ruud
Manufocturing Co and Rheem Manutactunng Co warrant stor ige
tanks Qi Jlorage tanks with builtin heat exchangers sold by $olar
Energy Products, Inc., tor 0 penod of five years from date of
completion of instalialon against taillure caused by defect in matenal
manulacture or natural corrosion provided that the hea! exchanger

sOlUhion 1s mamtained per insttuctions This warranty covers the tull cost

of pans kabor and shipping and 1s unaftected by change in
ownership so long as the storoge 1anks and storage tanks with biyilt-in
hea! exchangers remain in their onginal instaligtions
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i1l. AUTHORIZED StP DEALER

authunzed SEP Dealers ane responsible and obligaled 1o comply with all Authorized SEP Dealer 15 responsible and obhga‘ed to be adequately

i il state and fedenal CONRIIMet wananty *eQuiementy insured 10r comprieted operations hability

IEORINANE MUst DE DEAVIMEA Dy PIOPICHY G0 CHscd Pesrsonnest in Suthion, ot SEP Deaie - Crespronaibile and obhgated 1o pertorm 30 day
L ORIRNCE with Ol RDOWHD GOve g L anh g on i ees Wobranty gy o wea e easpeChon of thee end of 368 days of system

§orations

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

Systeen ncluding AL sorhe Plate Storoge Tank
Al Components Coolant Passages Ditterential ond Heot
ITEM and Assembies Coties tor Contfercton Controls Pumps Exchonger
Authonizea
WARRANTOR Devaler nstolies Mig Vendor | Mg vendo Mtg Vendor Mig Vendor | Mig Vendor
WARRANTOR'S Hawthome Grendfos. Mor Fio
NAME StP st StP StP RHEEM_ SEP
INSTALLATION Auth Unauth
WARRANTY A
PERIOD Y 1yt 5yrs (RY Vi Tar® 18 mos * Syis®
WARRANTY COVERS
FAILURE DUE TO:
Detfect Material Yes Yoo Yes Yos Yes Yes Yes Yes
Manufccture, ATUN Yoo Yes Yes Yeos Yes ves Yes
installation, Yes No No No No No No No
CORROSION:
Absorber &
Passages Yes Yes No Yes® Yes®
COSTS COVERED
BY WARRANTY:
Ports Yes Yes Yes Yes Yes Yes Yes Yos
Labor Yes No Yes Yes Yes Yes Yes Yes
Shipping Yes Yes Yes Yes Yes Yes Yes Yes
Handiling ves No Yos Yes No No No No
Inspection Yes No No No No No No No
Repiace at Site Yes NO Yes Yes No No No No
SUBSEQUENT
OWNER
COVERED Yes Yes Yes Yes Yes Yes Yes Yes

*NOtwananted when damage s caused by use of unacceptabie transter tiud

WARRANTOR'S NAME ADDRESS PHONE

Sty trergy Prosduc s ine 1208 N W 8i1h Avenue Guiosvilie #1 32601 (9041 377 6527
ot s Pumprs Corporation 2555 Clovis Avenue Clovis CA 9012 (209) 2090 9744
Mo indosttes I 18450 South Miles Road Clevelang OH 44428 (246) 663 7300
WHEEAY Woter Heatg Division City v Co 7600 South kednig Avenue Chcago it 606520 {342) 434 7500
RULLD Water Heating Division iyt Co 7600 South Kedznig Avenue « hicagoe 1L 80652 (312) 434-7500

Suppher of Solar Energy Equipment
1208 N W 8th Avenue - Gainesville, FL 3260¢ . (904) 377-6527 Wk h e
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INDEPENDENT LIVING INCORPORATED (IL1)
SOLAR ENERGY SYSTEMS
CERTIFICATE OF LIMITED WARRANTY

A AFIVE YEAR WARRANTY

Eac il Sorr € neogy Sy stem wineh contsts of the comprgssor  collog o enegy storage 1ank, ool umt

CRIMIOETH DO LI Te Lk WATET ) @i EREIBNRON devi ® s W tantmd by [ndgependent Living, e LT o
Do teme trom weted ts 1 it aod wor bmanshi Lo five (9 yesos o for the tine wan anted by the orginat
AUt manu e tuce witchove b shin g from the dnte of Shipment and o Toeng Gpon inspm o by
TT tor be ttetes T e avan Bin repuntod ot 101 s @npanss g ovided that 1he daieciive ouenial o 181urng ol tram
POTRT Carges iRt 10 the aagrest HLE Authanzed Repen Steuion The location of seid repsn station
Can e obteINEY Dy teinphonng (Ares Code 414 4bh 0N27)

6 IWELVE MONTH COMPONENY WAHRRANTY

Bl 1wl by ST ¢ MPOnent o vetigntedd by BE 1o D e trom detects oo mater i aon waorkimanshigy fon
tavetive (101 ooty fram the date ot shignmont and 8 tound upon sspres ion by L 1o De defective weli by
Cpritmd o repigc e 80 LT 8 0P amd anpense providod that the detec Livn part 18 1etur e, 8h Tansnrty
LON Charges propad. 1o the nearest 1L Authonized Ropae Station The lovation of saud iepau station wan be
abtamed by talnpnaning L] (Ao Coue S04 dbb w7

COIWLLVE MONTH INSTALLATION WAHKRANTY

fodoeag The st yaa atte o stalatnd U sy stem tao vt oo et LS T I T T R ¥ T e A A SR ISP
oy stern Thus wat tannty s ot v b oy vt at o, W A0 T CL Nl and S0 91y syete )
AT TR0 Dy Wyt e IR TL D s O sagiating coprise tdbive

O GENtRAL WARRANTY CONDITIONS AND LIMITATIONS

This wartanty does not cover any ekt (aDOr fOr (epIacemant of 1apan of jarts o 10 iNses Lion  (emovel
Cansntation to and tiam the 1L T Authonzed Repai STation o temstaiatedn of Companeat o watér souice
heat pump Repacement o (apar uier thig warienty will not gutend the above wani ianty PBHods

This warranty i entended (0 frotect the ussr from squgvnent defects oniy  and 1L assumes no Hatiity under
the tarms Of this warranty tor parts whict, te)l hecsuse of MIBPPRHICBLON . 1M e 0BtalIBTINN IR AP o
MWINLENANCE  BRISE, COIONON MM OIS vO'tage, o1 8cte ot Giad Of Other causes heyond the contral of 1L

1L nenther assumes o Suthorizes any Derson 1o asaume 101 1t any obligstion O wartanty other then those
stated hwen

Any sugygestion ta the conrtraty notwethstanding. 1L shall not in any eveant, have aony Gatnlity undet this
Wi BNty uniess s until it has been pawd 10 full tor the product supphiad The wetianty periad shall begin to
run s desrthad abhove however whether or not payment hes besn mads

t LIMITATION O WARRANTIES

E S EAPRESHEY UNDEHSTOOD THAT THIS WARRANTY 18 MADE 1IN Lit LV OF ANY AND ALL
OTHER BEPRESENTATIONG CONDITIONS AND WARRANTHE S, EXNPRESS OR IMPLIE Y INCLUDING
BUT NOT LIMITE O TO THOSE OF MERCHANTABILITY AND FITANESS HOR A FARVICULAR PUR.
POSE WHE THE K ARISING FHOM STATUTE COMMON LAW CUSTOM OB OTHE RWISt  AND THAT
Pt PHOCEDUHE SETFORTHIN THIS LIMITED WARRKANTY SHALL BE THE ERUCCUSIVE HEMEDY
AVAILABLE TO ANY PERSON NOTWITHSTANDING THE PRECEDING SENTENCE b THIS WAR
RANTY 15 DEEAY D TOHBE FOR A CON U'MER PRODUCT AS DEFINED IN 15 U ST 20 et ang .
THEN IN THAT EVENT NO IMPLIED W RANTY INCLUDING BUT NOT LIMITED TO THOLE OF
ME RO HANT AILITY AND FITNESS FON A PARTICULAR PURPOSE, SHALL EXTEND BEYOND THE
PEHIODS SPECIH It D ABOVE INSLCTION A AND B

f CONSEQUENTIAL DAMAGES

WA N NY EVENT Bt LIABLE FOR INCIDENTAL OR CONSE QUENTIAL DAMAGES
AriSING OUT O OWNL RSHIP USE OR OPERATION OF THIS tQUIPMENT WHE THER A CLAIM

FOR SUCH DAMALLY 1S BASED UPON WARRANTY, CONTRACT, TORT OR OTHERWISL
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Bl e s nn e anes e atinainiienas s AR
LY I '
COLL.P-1 SHELL, P-2 TUBES, P-3
TIME & COLL. coLt . SHELL MY SHELL HY  TUBES HY  TUBES Hx  #16 #18 #20
_DATE  IN #10 FOUT £ 11 IN + 12 ouT # 13 IN # MF our #15  #17 #19 #21
R e s LR :
| i
1:15 pm 1380F 1460F 1450f 1330F 1300F 1370F 16 psi 9 psi 20 psi
6/20/79
2:05 pm 1450F 1539F . 1510F 143°F 130°F 141°F 16 psi 9 psi 20 psi
6/20/79
2:52 pm  147°F 157°F 151°F 1430F 130°F 140°F 16 psi 9 psi 18 psi
6/20/79
| oFF
5:24 pm 1430F 1379F 139°F 132°F 1259F 132°F -- 9 psi 18 psi
6/20/79
.2)".-)"7' .- -~
- ot | (G 62 P
i E.\:’ '7:’9‘,"‘,,7 1\%.Jr: l'\,7:)“:. ‘_“)S‘C l430r’_ '3—70[: 4;‘“:’
et B 1 N . 1 O 8),;4“(1 &ZP:')\
| D i _
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L FINO PUIrMP AN
i | : CURVE

N | 2 FIND AP B
| —X | SUBTRACTING PUIM?

SUCTION  PSI
FROM DISCHARGE:
PSI
3. READ AP ACROSS 10
. | PUMP LINE, THEN
3HP DOWN TO GPM
—PEXAMPLE: Y2 WP,
1I9P31s &P . 39GI™
NOTE \F VACUUM Of!
SUCTION 1S INDICAhTE

AP = DISCHARGE Pz
+4 - (\WeHEs WG.)
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