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CONGRATULATIONS!
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easiest to install active solar water heater made! We H= = CR R a e s o B
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performance and dependability
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PLEASE CALL SolarRoofs.com WITH QUESTIONS:
Toll Free USA Technical Install Help Number: (888) 801-9060

WE WELCOME YOUR COM MENTS! We haveendeavored to make the Skylimstallation
instructions complete and easy to use. We are always looking to make them bettenahcbweyour
comments and suggestions!
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http://www.fsec.ucf.edu/en/index.php

BEFORE STARTING INSTALLATION
PLEASE CAREFULLY READ THIS ENTIRE MANUAL FIRST!
Remember! A Collector in the Sun Can Be Very Hot i Cover It to Prevent
Burns From Hot Copper Tubing and Very Hot Fluid Coming Out of the Tubes
As the collector may have some sharp metal edges and corners,
use caution when handling the collector.
This Installation Manual assumes good technical experience and ability.
The Skyling@ can be installed in straightforward With no experience, the installation will probably take
situations by two experienced people in less than sieight to twelve hours, with added complications, like a
hours. longer pipe run or two stories, taking longer.
1.0.
Tools and Materials

ITEMS SUPPLIED BY SOLARROOFS.COM:
1 Collectors, with Ell bracketsyashers, and Tec screws. Gold and Platinum include mountisgtdirackets, lags.
1 Air Vent, Pressure Relief Valve, copper adaptors and compression unions.
1 PV Panel. Platinum includeounting brackets and hardware
i Storage Tanlsolation ball valves, solar loop drain hose bibs and floating check al@au i ¢ k 0Camnadt

including coaxial tank fitting, brass fittings,
1 2 Temperature Gauges with tees.
1 12 Volt Pump, connections and switch.
T 506 1/ 206 outside diameter copper solar | oop | ing¢s.
1 Solar loop installation parts kit including miscellaneous parts, fittingswsgmuts, bolts, etc.,
1 All hardware, two roof boots, 6' high temp. insulation
1 Mixing Valve.
1 Installation Manual, Operation and Maintenance Manual and Stickers.
1 Optional items such as tilt kit, freeze valvecieulation kit with control box.
TOOLS AND MATERIALS NEEDED (to connect to existing water heater):
Overview: Everyday homeowner tools are all that are needed to assemble and install the Skyline solar loop.
Tools and Materials Needed:
1 2 adjustable wrenches and/or wrench set for compressionsunio
T Min 180 AMonkey Wrench (best to have 2) for tank wa
1 Teflon tape (1/2" wide to seal threaded fittings use 6 turns).
1 Quality Pipe Sealant (to seal face of brass union ends).
1 Ladder(s) (for roof and for access to attic as needed).
1 Tape mease, marking pencil, crayon or chalk (to mark rafters and holes on roof), chalk line.
T 1 1/ 2" inch wood bit for roof penetrations (for|[fee
1 7/16" socket with ratchet and 6" extension. (a powerflllwith adapter is desirable for quickly driving lags).
T 1/406 nut driver on high speed drill (to drive 144"
1 Caulking gun with quality Polyurethane or Silicone roofing céualKill lag holes and seal flashing to prevézaks).
M 1/ 20 or 3/ 40 wall, 7/86 I D (for domestic |ines and

insulation for solar loop piping.




2.0.
The following SRCC, OG300 Rated Systems and
Components are Covered in this Manual

Systan 3 and Option List
Packaging and Delivery to Continental 48 States,
2 and 3 collector systems are shipped assembled in a crate by motor freight.
Standard Color for all systems Musket Brown or Dove Gray. See Options for Architectural Colors.

Skyline System 3 with PV Powered Circulator.

Skyline 1601 or 2001 Collector(s), Split Kit, Single Piece or Parallel Flow,

Includes 3 mounting rails and 6 Ell brackets with 3 U brackets per additional collector.

Solar Feed and Return line compression union ancolplers.

Air Vent, Pressure Relief Valve with Splash Pad.

Very Light Freeze (VF01) Option: Thermal Freeze Valve.

PV Panel with switch.

Light Freeze* (FS03) Option: Recirculation freeze snap switch, 12 volt transformer.

Storage Tank 0 QmeludndlsolatmmBaleMalvesd, Salan Lodp Drain Hose Bibs and Check Val
12 Volt Electronic Pump and connections.

Solar loop installation parts kit including miscellaneous parts, fittings, screves polis, etc.,

All hardware, two roof boots, 6' high temp. 1/2" wall high temperature insulation.

2 Thermometers, domestic hot water mixing valve.

Installation Manual, Operation and Maintenance Manual (O & M manual) Quick Look Operation Guide Tag.

=4 =8 =4 8 -8 _8_8_4_4_48_49._-4._-2-_-2

20 sf Collector System, Model Number: 200131C50, use minimum 50 gallon electric tank with
bottom element disconnected from upper element or is connected to a gas or electric tank.

30 s/f Collector System, Model Number: 100133C50, use minimum 50 gallon eléctank with
bottom element disconnected from upper element or is connected to a gas or electric tank.

40 s/f Collector System, Model Number: 200132C50, and 80, use 50 or 80 gallon electric tank wit
bottom element disconnected from upper element or is naected to a gas or electric tank.

60 s/f Collector System, Model Number: 200133C50 and 80, use 50 or 80 gallon electric tank with
bottom element disconnected from upper element or is connected to a gas or electric tank.

*"Light Freeze" Re circulation freeze protectionoption is recommended for mild weather climates and
where the temperature occasionally dips below freezing. Recirculation can provide a higher level of freeze
protection in light freeze areas. A Thermal Freeze Valve on 4'isaltvays included wit the "LF" option.

Freeze Protection Options:

NF = No Freeze ZoneTropical, (no freeze protection at all)

VF = Very Light Freeze ZoneSub Tropical (45F Dole)

LF = Light Freeze Zone Temperate (Recirculation and45F Dole)

Tilt Kit (option) Tilts collectors approximately 18 degrees from existing roof angle, Other angles available
request. Tilt kits are used when a better winter angle is desired on a low pitchtroof esfirriee nt at e 0
face south by running the panels up and down an East or West facing roof. See Special Instructions.

SinglePanellCol | ector kit with 3 or 4 Mo dOpfioh @de /#EKO1D r al

506 1/ 20 outside diameter copper solar loop ling

=

Double panels:Collector kit3or4-46 10 x 10 Al umi num Ra i (Dpsion@oiet/#nKo2) 2 0

Triple panels: Collectorkit3or46 6 10 x 20 Al um. Rai | @ptieniCodé/#TR08)0
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Standard Color (Default): Musket Brown (C101)

Free Optional Color: Dove/Old Town(Medium)Gray (C109)- Note: This is a no cost option.

Optional Colors Include:
Colonial (light) Gray (C102), Tahoe Blue (Cl03), Colonial Red (Cl04), Forest Green (Cl05), White (Cl06), Buckskin Br

(C107), Beaver (medium) Brown (C108), C.B. (medium) Blue (C110), Spanish Green (C111), Storm/Slate (dark) Gray

(C112), Royal Brown (C113), Ivory (C114), Sea Blue (C115), Leaf Green (C116), Pebblestone Clay (C117), Woodbe
(C118), Peach (great on manyhigprange tile roofs) (C119), Aimond (C120), Black (C121), Adobe Tan (C121), Classic
Cream (C122), Bronze (C123), Heritage Cream (C124), Marine Green (C125).

Components ( for individual purchase)

MV01, Mixing Valve:

QF34, Quad Flow Diverter

TR50, 50 foot roll of 3/8" ID, 1/2" OD soft copper tubing with 2 compression unions
ES10, El Sid 10 Watt 12V Circulator

HC18, March 809 18 Watt 12V Circulator

PV10, 10- 11 Watt 12V Panel With Mounting Hardware

PV20, 201 21 Watt 12V Panel With Mounting Hardware

PV20, 30- 32 Watt 12V Panel With Mounting Hardware

PR15, 150 Pound Pressure Relief Valve

CV01, Floating Ball Check Valve

H180, 180 F High Temperature snap switchopen 180 F, close 140 F, plame cold in

4, 1001 Collector, 40 s/f System, 100134C50 or 80 shown above in Side by Side (2x2) configuration
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Pressure Relief Valve Air Vent

N

ASkyl i #©kar 20100 Collectors

1

Optional
Freeze Valvg

I Optional
! Roof Boots

Domestic cold in o

.‘ Tank Mounted

Mixi Control Box I
Cold shutoff IXing and Pump ,°
Valve Switchi with / )

Digital Temp. 7
Gauges \(

Mixed Domestic hot out

12 V PV pump

/ 110Vto 12V
Transformer for
optional
recircultion
freeze

Tank Pressure /

Temperature Relief Valve

Ontional 12V Dif " Solar loop drain
ptiona ifferential P hose bibs
Controller with Digital 4 - N
temp. readoutand high A Floating

limit . Optional light.

recirculation freeze 1 Ball i
protection i§ available \_Nhe ' Check_> 0
transformer is plugged in. 1 valve

Collector sensor will detec \

when temperatures reach 1Sensor ) ) D
40F or below and will ) (option)(-l-> Solar loop isolation—-
activate the pump using the ~ % valves

power from the transformel
| — o1
<& Tank Drain

Sol arRoofs Tank Bott omCdnQeatiorc




Skyline System 3 with Tank Top “Quick Connect”

Recirculation Freeze
Pressure Relief Valve  Air Vent Snap Switch Option
Skyline 10-01 or 20-01 Collectors \
Freeze Valve
Solderless Corapression /
Union Connections \
PV Module
Roof Boots
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“Skyline” Two Tank System 3 Models: 200132C502TG and 200132C502TE

“Skyline” 10-01 or 20-01 Collectors

Y

Pressure Relief Valve Air Vent

Recirculation Freeze

Freeze
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Normal Solar Operation: A, and C are Open and B is Closed
A, and C are Closed and B is Open




Tank Under ASkylined Syst ¢

20 gallon storage tank with thermosyphon loop to heat
upper gas or electric tank Model Number: 200132CT20.

Note: Specific T20 installation instructions are not included in this manual as it is usually a dealer instg
system. The following diagram and picture ipglied to show where to connect the lines to those wishing
install it themselves.

Model: 200132CT20 Air Vent  Pressure Relief Valve

Skyline Collectors Reckculation Freeze\‘ \
l Snap Switch option
—
l Freeze Valve

Domestic Domestic hot out
coldin — \
Cold Mixing Valve .
shutoff
1 O Solar Loop
c CI>/( Temperature
! I d
D L 1 gaugess
2 cold line J Existing ' - O C
bypass valve 30 to 50 ] Swieh ~
gallon gas i Box
or electric i 12 V PV pump
water i
heater : 110Vto 12V d
. » 1 to
2 IOW.reSIStance Th i <I> 1] Transformer for
oversized solar ermos il ootional recira-
. hon can- 1 p. lonal recirci
bypass valves Thermo$ phor 1 I lation freeze
phon co- nection from i protection Solar loop drain
nection to bottom to i hose bibs
solar tank top tank dip ! . /
bottom tube (Eluw 60
U \ short) — q Floating
pper > Ball
Tank Drain Check .
I valve
20 gallon solar ™ Solar loop isolation_°
thermosiphon valves
storage tank
p ———
N «— Lower Tank Drain

Tank Pressure Temperature Relief Valves

SRCC Required Solar Bypass Valves

Normal Solar Operation: A, B and C are Open and D is Closed
Solar Tank bypass: A, B and C are Closed and D is Open

Note: When a single electric tank is used, the lower element is to be disconnected from the upper e
to meet SRCC guidelines. The Upper tank dip tube needstobec8 6 t o facil it at




2.1,
A S k y Bo Sokar Water Heater Specifications

COLLECTOR (Panel)

Trim & Frame Materials: Finished 27 mil Aluminum Trim and Frame = Total 54 mil (1.37 mm).
Insulation: Bottom: 1" (2.54 cm) Foil Faced Celotex Equal
Absorber Material: fiCrystalCleal selectivecoated all Copper with compression ums.
Glazing: . 2360 (6.0 mm) Twi nwal | Pol ycarbonate UV
Dimension / Weight: 1001-720 x 200 x 30; 19 1bs
2001-144. 30x 20.0x 30 38 1| b
Fluid Capacity: 10-01 = .15 Gallons, 201 = .3 Gallons

Recommended Flow Rates: .20 t0.35 GPM (0.946 to 1.324 L/min)
Maximum Working Pressure: 150 PSI (10.21 atm).
Maximum Stagnation Temp: 250 F (121.11 C).

Heat Transfer Fluid: Potable water
Standard Components: 3 Mounting rails, mounting brackets, tech screws and lags
Color: Musket Brown (CI0T" default color) or Dove/Old Town Gray (C109) + optional colors
PV (Photovoltaic) POWERED CIRCULATOR
PV Parl: 10- 15 or 20- 2 Watt, 12volt DC with switctor optional Differential Control
Circulator: 12 Volt - Laing D5 Solad
FREEZE PROTECTION
Type: Freeze Valve Passive Freeze Valve for light freeze protection down to 30F
Temperature to open: Very light freeze (VF & LF) 40F - Starts to open and drip water af 0
Type: Light Freeze (LF) Rarculation with 40F Freeze Snap Switch for 12 Volt Circulator using

volt Transformer for light freeze protection down to 20F for up to 8 hours, includes switc
with diodes to prevent backflo@dOTE: any freeze damage is not covered by Warranty
Type: Solar Loop quik shut off ball valveset.

CONNECTING LINES, INSULATION (standard)
Tubing: 1/20 (12.7 mM)o OP1x.0Dpd em)
I nsul ation, High TempeltfAa2arEl2.(B56dmr)l, 8B/ 2n) GSLP prhmle dwyal

TUBING CONNECTION METHODS (standard)

Type: Brass Union, Compression.
STORAGE TANK (Not Supplied)
Standard Connections: Use Existing 50 gallon minimum (189.27 L) tank for 1, 2 or 3 Collectors or 80 gallon (303 L)

for 2 or 3 Collectors.
Max. Temperature tank must withstand: 18087.77 C)
Max. Pressure tank must withstand: 150 psi (10.21 atm)

Note: When a single electric tank is used, the lower element is to be disconnected from the upper element to meet SRCC ¢
CONTROL
Type: 12 Volt PV Panel with switch which automatically regulates circulator operation.

Although we will make every effort to give notice, Specifications and prices subject to change without notice.

0 Sky | OpeneLoop System 3

A \

Top: 2, 201 Stacked Collectors

Top Right: 4, 101 Stacked Collectors
(2001 would be the same but with 3 rails)

Right: 4, 101 Side by Side Collectors
(20601 would be thensa but with 6 rails)

Far Right: Storage

12
h box

tank
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2.1.2.
Components Included with the Skyline3 Silver:

IOT TO SCALE

Silver Skyline3 system includes:

1.

2to6Skyline1601 col |l ector (s) with all copper, fACry
mounting brackets, 4 washers and 8 tec screws are included per collector. Choice ofdduskbtown or
Dove (medium) gray trim colors.

Hi gh quality 12 Volt #APVO solar electric pane
Sophisticated 12 Volt Laing D5 Electronic Circulator.

Twin digital thermometer box with on / off switch.

1, 1/2" male Adjustable Pressure Relief Valve (set to 150Ib) with roof splash guard.

ArVent with adaptor to 1/ 2'0

2 Hose bibs with 10 male thread

2Ballvalvswi t h 1 0 sweat fittings

2, i 0 compression uni ons |giackedscollectoe uni on body
4, 10 x 3/ 80 copper reducing adaptors

26 of 3/ 80 copper tubing

Tempering Valve

Exclusive, zero resistance floating ball chec
Installation Manual, Operations and Maintermanual, Special SRCC Q80 Labels

10
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Gold Skyline3 Option (HIGHLY RECOMMENDED) Includes:

The Gold Skyline3 system Includes 1.7 14 above plus 15 - 27:
Note: Items 4, 10 and 13 are substituted with upgrades. The collector mounting system is upgvaetied as

15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.

27.

Choice of either @1 or 2001 collectorgnot shown)

Exclusive predrilled and assembled coll ector
Choice of "Stacked" or "Side by Side" collector layduteeconfigurations

Roof mounting lagest or special mounting as needed for composition or tile roof.

Exclusive, 100% complete rewlder solar loop with all fittings.

Presoldered collector assembly for air vent and pressure relief valve.

2, color coded roof boots.

PV Panel Mounting Kit.

Sohisticated 12 Volt Digital Readout Differential Controller with high temperature limit and 2 sensors
replaces box

250 o3fPV Wik &ith wire nuts.

306 of sensor wire with wire nuts.

Exclusive bottom "Quick Connect" that replaces the drain atdtierh of the tank with an easy to install
"coaxial" fitting. This fitting allows the solar collector's feed and return line to share the same hole. Re
solar heated water goes through a center tube into the tank. The warmer solar heated watgelynrises
and at the same time cool water is being pulled by the solar pump through the space around the hot re|
Use top connect when space is limited in front of the tank, or in areas with a lot of sediment. Top Conn
available at additioal cost.

5006 of 106 OD soft copper tubing.

furning

turn tub
PCt is
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Platinum Skyline3 Option:

This is the Ultimate no solder Closed Loop system with 100% of the parts and insulation needed for a com
installation including our Exclusive SkyliB&/acation bypass valve drpresddered tempering valve assembly.

The Platinum Skyline5 system Includes 17 27 above plus 281 35 below:

28. Choice of 2 Standard and 24 Free Optional Collector Trim Colee® color chart
29.Preassembl ed fiNo Sol der 0 T wlmngeonneaiians. Val ve asse
30. 2 port tank top connect available at no additional agistitutes for the bottom connect)

30A 4 port tank topconnect available at no additional cost. (substitutes for the bottom connect)

31.366 of hig38tempasabhiat elon (more if needed) +
32. Tube of high quality Polyurethane Roof Sealant.

33. Aluminum tape to cover and protect outside lines.

34. Color Matched can of trim paint to paint outside aluminum insulation cover, rails, etc.

35. 2, 10 K ®nsors foa total of 4Differential Controller Temperature Readouts.

plete,
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Special Component Description Page

12 Volt IMC Eagle 2 Differential Controller (DC04): This is a new
innovation in 12 volt PV pumped solar systems that optimizes syseiormance
by giving ideal control over the pump turn on and turn off cycles. This prevent
the pump form turning on to early or running tate.It is standard on the Gold
and Platinum system upgrade packages and can be deleted for a credit.

This Premiim Quality differential controller electronically senses temperature
differences using 2, 10K thermistors (sensors), it is not a thermostat. Whenev
collector is 12 degrees F or more hotter than the temperature in the bottom of
tank, the controlleturns on the pump. When the difference gets to 4 degrees F or

less, it turns the pump off. The differential Gnveell as the tank temperature Higimit is adjustable. A total of
4 Temperatures readouts are available with 2 extra 10K sensors.

12 Volt Eagle 2 with Transformer Powered Recirculation Freeze Protection
Operation: When there is a Freeze threat, any temperatures expected below 25 F, plug in the transformer
the recirculation freeze protection function of the controller. Not&taesformer can be left plugged in but

defeats the PV Power when plugged in. The PV panel and transformer have blocking diodes installed in the

controller to protect against reverse flow.

Top Tempering Valve Assembly MVT3): This presoldered asserhbsaves
a lot of time by having th&emperingvalve already soldered to a flex tube
assembly that connects to the top of the tank and to the hot and cold domesti
lines. A flex tube and Tee assembly connects the cold water feed to the cold
of thetenperingvalve. Two 45 degree hot and ctddd  Md®rinections work
with standard flex linefor most applications. (insulation is to be appli&t)s
pre-assembly comes standard with the Platinum Upgrade

Laing D5 fAEcoci rco ED5Z1 Highlg efficient, the Ecocvcadlat can Beucompectdd

directly to a photovoltaic panel and is characterized by its small size, high efficiency, extreme low power
consumption and its Maximum Power Point (MPP) tracking. The shaftless spherical motor techrmiodgs
maintenance free and quiet service life. This pump is perfect for single family home thermal solar systems
circulation pump application where conventional power is not available.

The principle of the spherical motor, which was inverigd aing, is fundamentally different from conventional
canned motor pumps. The only moving part in a spherical motor is a hemispherical rotor/impeller unit whic
an ultrahard, weairesistant ceramic ball. There are no conventional shaft beanings
seals. This eliminates bearing noise and seal leaks. This pump is robust with an
estimated service life in excess of 50,000 hours.

The selfrealigning bearing is lubricated and cooled by the media. Maintenance is 1
necessary under normal conditioksen after prolonged shutdown, the pump will sta
reliably. All parts exposed to the fluid are completely corrosion resigthatEcocirc
Solar pumps are the first and only spherical mptanps with seHoptimizing
performance to maximize use available power of a solar PV panel. Every three
seconds therocessor will modify its operating point on the voltagerentcurve of
the PV panel to find the point of maximum performaridas is called the

AMaxi mum Power Poi nttbe pgnmpcRigves tlhetmaxirhumspnpand therefore the
maximum performance. There is no need for a sepgrat®rmance device required. The Ecocirc Sol
pump will always find its best operating point under any given lighttengperature conditions.

fo active

or any

h sits or
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2.2.
IMPORTANT NOTES:

BEFORE STARTING INSTALLATION
PLEASE CAREFULLY READ THIS ENTIRE MANUAL FIRST!

CHECK WITH YOUR LOCAL BUILDING DEPARTMENT FOR CODE COMPLIANCE FOR
THE INSTALLATION OF YOUR SOLAR WATER HEATING SYSTEM.

In all cases where a firewall (drywall) is penetrated, it is important to seal the hole.
A good general rule is to always fill in and seal around all holes made for
solar lines to prevent heat loss and to maintain fire stops.

Properly support all piping according to local code.
As arule, supportcopper pipe every 66.

SAFETY FIRST!!

USE CAUTION!!! Do not attempt to self-install without
help if you have ANY back or physical limitations!!!

GENERAL WARNINGS:

Remember! A Collector in the Sun Can Be Very Hot i Cover it to Prevent
Burns From Hot Copper Tubing and Very Hot Fluid Coming Out of the Tubes.

As the collector has some sharp metal edges and corners,
use caution when handling the collector.

ALWAYS USE COPPER TUBING, NEVER PEX OR OTHER PLASTIC TUBING AS
THEY MAY BURST FROM STAGNATION TEMPERATURES.

This manual assumes that the installer has good mechanical experience and can
confidently use hand tools, building materials and adhere to safe building and
installation practices. Do not install this system alone without someone knowing where
you are and what you are doing at all times.

SolarRoofs.com does not assume responsibility for any loss, or injury directly or
indirectly, associated with the installation of this system.

SolarRoofs systems are easy to install; however, problems resulting from a failure to
correctly install the system according to the following instructions and to maintain it
according to the operation and maintenance manual are not covered by the warranty.

14




COLLECTOR LOCATION, ORIENTATION AND TILT

Your sola water system will be providing savings for
your family and adding value to your home for decades
to come. Because the sun rises in the east, crosses over
the horizon on the south and sets in the west, you want
your collector to face as much to the soaghpossible.

Your system needs the most sun it can get!

As long as the collector angle (known as tilt) is at least
14 degrees up from horizontal, (a typical roof angle is
22 to 28 degrees) additional tilt usually has little effect
on total year round pfErmance. The exceptionis in
areas with very sunny winters (as in most areas of
Colorado) where a higher angle, (facing the collector
more directly into the winter sun) can help year round
performance.

In most areas wittheavy winter overcast,a solar
collector's orientation on a low pitched roof can face
anywhere from 45 degrees east to west of south without
losing more than 8% of the energy it would have

3.0.

produced if it were facing directly south. At 90 degrges
east to west of south the loss is cldse20%.

Exceptions include easterly facing systems in ardas

with a lot of morning fog and clear afternoons whiere
south facing or west facing would be much better. [The
opposite can be true if sunny mornings are very dften
followed by rainy afternoons.

Take these facts, and your tubing run to the tank
(see 7.0.) into consideration when locating yoy
collector and consult with us if you have any
questions.

-

ROOF CONDITION:

The condition of your roof should be good although pne
of the features of Skylineystem is that removing and
replacing the collector is relatively easy fofroefing.

- hY
:'.‘ Ry ‘\ Y, Summer
i Winter s
1 Sunset

Winker
Sunrise E summer
Sunrise

SOLAR COLLECTOR ORIENTATION
AND PLACEMENT

Building Elernent Shmding

devlation ef up 1o 45" either side
ol south rexalls In only a nominal
reduchion @ performance.
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