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SECTION I

WARRANTY AND CERTIFICATION STATEMENT




=REPRODUCIBL! ITY OF THE
“Rl(ll\kh Pt\\ll/ 8] PU\)R

The Solar II Collector is warranted for 1 year from time of delivery.

WARANTY

This warranty covers manufacturing craftsmanship and mormal environ-

ment conditions. [t does not cover installatlion mishandling or wil=-

ful damage. If the collector was purchased without glass from the

factory, the lccal distributor?subcontractor shall warrant the glass

for Lreakage and leakase for 1 year. In the event of a failure, a .

replacement component will Le supplied for the failed component,

CEHI'IFICATIION SlaTumuiT

The Solar II, Air Flat Plate Collector, was tested for oper-
ational performance and structrual conformance to specifica=-
tions directed by the National Aeronautics and Space Admin-
istration. 7The design and structure of the collector are
consistant with npplicable national standards. [he solar II
Collector successfully passed all tests and was evalunteu

as efflcient and safe for public use. / 7,7,
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SECTION II

SPECIAL HANDLING INSTRUCTIONS
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SPECIAL HANDLING INSTRUCTIONS

Procedure for removing the Solar II Collectors from this shipping
container.

This shipping container is made with 8 plywood, triangular corners.
Four of these corners are nailed down on one side. On the other
side, the corners are screwed down.

To remove the collectors, place ithe shipping container with the screw
side up. Remove the 4 small screws in the corner triangles and

screws holding down the three cross braces. DO NOT REMOVE THE
LARGE MACHINE BOLTS (6) which are located inside the screws; one
in each corner triangle and one in each end of the center cross brace.

Two men are needed to lift the plywood corners with the collector
attached. With one man at each end holding the plywood triangles,
gently lift the collector up and out. Place the collector with the
plywood side down on some 2x4's.

Remove the cardboard cover by removing the duct tape.

To remove the plywood back support, remove the 6 machine bolts and
the collector can be lifted free. The duct tape holding the Tedlar
frame and plenum chamber opening may be removed at any time.
However, it is recommended that the tape be left on until the collector
is to be put in operation or test.

To remove the second collector in the shipping case, place the case

on a table where the €6 machine bolts may be removed from underneath.
It may be necessary for a second man to hold the nut while the first
man removes the bolt.

When all 6 machine bolts are removed, two men are needed to lift the
collector from the case. The plywood back support is pushed up at
each end gently until the collector is raised where the men can get

a good grip on the ends of the collector.

CAUTION: DO NOT LIFT THE COLLECTOR BY THE TEDLAR FRAME
ALONE, LIFT THE ENTIRE COLLECTOR.

The collector should be placed with the Tedlar side up. The cardboard
covering the Tedlar may be removed as described in step 1. 5.
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SAFETY HAZARD ANALYSIS



SAFETY HAZARD ANALYSIS

l. Scope

1.1 Purpose
The purpose of this report is to identify and evaluate significant hazards

to the installation crew, resident occupant; and visitors.

1.2 Scope
This report presents an assessment of hazards peculiar to this equipment.
The hazards have been identified and categorized. The possible causes
and effects have been listed, toget“er with the methods or safeguards
required to control or limit the hazard., This analysis does not consider
facility or manufacturing features that are required to be made safe
under the local codes and regulations.

1.3 Summary :
The Hazards Analysis identified no potentially catastrophic hazards and one
critical hazard. A catastrophic hazard (Category 1) is one in which death
or severe injury to personnel or system loss can occur. A critical hazard
(Category 2) is one which could result in personnel injury or cause majof

damage. T
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SECTION IV

INSTALLATION, OPERATION AND MAINTENANCE MANUAL




L.

INSTALLACION, OFPrudArION W MALLTENAKCE MANUAL

Installation SHC-3070 Rev 1

Introduction m;l;]}]( ,)\r:\l:‘t {ll,i{‘(}xsogoggﬁz
Instalintion of the Solar II, Alr Flat Plate Collector is a 4 step
operation consisting of Hoof Preparation, Collector Preparation,
Collector Iastallation and Closing Up., The Solar II Ccllector is
shipped normally without glass or insulation to save shipping costs:
Glass and insulstion welgh more than two thirds of the total col-
lector welpht. Hence to save costs, the installer can purchase

the irlass and insulation locally. A List of Materials at the end

of this manual supplies the necessary detalls,

Roof Preparation

As shown in the installation drawinpgs, the roof must have roughing
holes eut in the sheathing. The holes should be a minimum of 21%
to 3" by 45" for the plenum/ducting connecticns. For new constru-
ction, just installing the sheathing that will be under the collect-
ors will provide - e room for making connections. If the roof has
24" n,c. rafere ao not cut them, but notity the factory in your
order %o that alr blocks will be installed free of char-c. Longi-
tudinal svpperte made of 2x4's, 5' long, and laid flat, must be
centered over ench ratter to support the side sections of the col-
Jectors., It ic Important that tnese supports be natled to the
sheathing directly over the rafters to support and distribute the
collector wel ht, If rafters are irregulnar (bowed or warped), use
a wider suppnrt board such as n 2x6" support, Additional rafters

may have to be installed.
After the 2x4 supports are completed, install 1" insulation with an

ictecs Coppletely assembled Solar Il Collectors are avallable at
wdditional cost and shippling charges will be higher,

10




K value of 9 or hetter between t' e supports and the roush openings.

Board type insulation is recommenaed,

REPRODUCIBILITY O TIT™
Collector Preparaticn ORIGINAL PAGL IS POUL

[he Solar Il Collector has 'built in' end connectors. Sleave con=-
nectors to connect the collector to the ducting/plenum should be
installed on “he ground, Sleave vonnectors may be purchased from
Life Sciences wnaincering or made by the installer. [he sleave
crnnzctor fits over the wnd Lonnector and 1is riveted in place.
All connecticns should be caulked with standard air conditioning

caulking.,

Glazine Installation

If the Solar II is purchased without glass, plass should be pur-
chascd loeally and installed prior to ianstallation. Carefully
remove the FD%J:J. frame using a rubber mallet and a piecc of 1/8"
an+~Je aluminum to tap the frame loose from under the H-par., In-
art the silicone rubber U-channel on the 46:" edgze of the rlass,
Gently push the zlass with U-channel attached into the d-Bar for

a tizht fit. With suction cups attached to the itlass, gently

lower the xlass into position. The nlass should have a 5/32" space
araond the 3 outside ed~es., YForce vow Jorning 732 Silicone Adhes-
fve into this 5/32" space and allow to cure. After curing 1 hour, put
a covering layer of 732 from 3/32" over the glass to the frame
edues Then allow the 732 to curc over night. [he [edlar frame

may e re-=instnlled at this time or af'ter installation.

Collrotor linstallation

After completing steps 1.1 and 1.2, the collector is ready for

11



1.4

installation, Installers should wear'gloves durinsg installation
as collectors standing in the sun become too hot to hold. They

should be kept in the shade until ready for installation.

Installation is a 2 man process due to the size and welght (1301lbs.)
of the collectors. A holsting device is recommended to position the
collector over the prepared location and lower it into position.

Make sure that the collectors are evenly spaced between the rafters

‘which can be seen throurh the rousgh openings. Spacing between col-

lectors in parallel is 7/8" at the H-Bar level, on the sides., Dbrill

holes in the 2x4" supports for the aluminum round head #1l0 screws

that go throuszh the mounting brackets tohold the collector. Use alum=-

inum washers under the screw head. Uo not tichten down fully as it

is ne" essary to allow some panel movement.

Standard sheet metal ducting can be attached to the Sleave Connector

at this time.

Closing Up

Closing up consists of installing insulation and flashing between
the collectors and around tne perimeter of the collector subsystem,
Fesco board insulation is recommended in 3/4"x25"x48" strips to in-
sulate between the sides of the collectors. ['his insulation is cov=-
ered witv 1}" plastic U-channel that is screwed down about every
foot with 32" aluminum screws., IL'he interface between the 14" plas-
tic U=channel and the H-Bar should be carefully caulked., The plas-
tic U-channel legs fit into the H-Bar channel and this area is

caulked before the screws are tirshtened.,

[he outer perimetapr of the Collector Subsystem must be enclosed

with insulation, ‘esco board 4" Face Cant Strips are recomn:nded

12



to gradually slope the roof to tae collectors., Standard commer-
clal aluminum 'lashing 10 o 2 rage is recomnended to cover the
insulation in accordance with standard practice., Hecommended

flashings include ITremline, ALCUA and Johns-ianville.

Operations
: REPRODUCIBILITY OF THE
L s ORIGINAL PAGE IS POOR

'he Solar II Air PFlat Plate Collector 1s designed to be compatible
with current and future solar heating systems. lt is capable of
accepting air flows at various rates for different operational

mndes.,

Solar energy passes through 2 gzlazing layers on the frontof the
collector and strikes the flat black coating on the absorber pan-

el, The conting is desisned to absorb most of the incident solar
radiation, lhe glazings prevent motion of air called convection cur-
rents, wcréss the surface of the absorber., Convection currents are
the primary heat loss mechanism, bknergy absorbed by the coating is
transferred through the aluminum panel by means of conduction or
molecular vibrations. 1o enhance the transfer of enerry to the
moving alr stream behind _he avsorbter, the back side of the panel

is painted black. The air stieam extracts heat from the absorber in
2 ways. [he primary mechanism is duc to the forced air convection
across the back of the absorber. ['he sccondary effect ls the emis-
sion of radiant vnrf\y. (Infra-red radiation) which 1s emitted by
any body that is hotter than its surronndings. OSome of this rad-
iation is ahrnorbed directly Ly the alr and seme is absorbed by the

vack panel and transferred to the air by ccnvection.

Solar II was desizned for a 50°F increase in alr outlet temperature

13



2.2

whicn 1s a nominal 120° tempers.ure into the home. This temp-
erature was considered safe for the outlet air to heat the house
directly. However above 140CF outlet air temperature from the
colleector, this energy should go to storape only. WUirecting

and controlling air flow must be regulated by a control subsysﬁem.
While Life Sciences uwneineering 1s}developing a control subsystem.

there are several control systems avallable on the market.

Operational Checkout
Al'ter the collector has been installed and connected to the duct-
ing, this system should be checked with the other parts of the
heating system. In operation, the collector was designed for an
air t'low of 120CFM althouph other air flow rates can be used such
as 240CFM. [he blower motor ailr flow should be measured at the
collectors at 120CKM each. 'The pressure drop across the collector
should not be more than .1 inch of water. If the pressure drop is
greater than .1 inch of water, there is a blockage which should
be removed,
When collectinie heat to heat the home directly, the outlet temper-
ature of the collector should not be more than J40°F for an inlet
temperature of 70°F, If temperatures over 140°F arefound for the
70°F inlet air, the blowzs motor shcould be increased in speed. until
the outlcet air temperature is less than 140"F., This condition 1is
unlikely but should be checked. Outlet air temperatures above
1410% should po to storage only.
* Solar heating systemsS have blower mntors separate from the regu-
lar home heating system or backup system. The blower motor for

the solar heatinic subsystem usually operates in series with the .
regular heating system blower,

14



3.2

5.?01

When collectine heat for storare, the temperature of the outlet
air will often be iuch higher than when heating air for the home
direectly. For a 140°F inlet air temperature, 21 outlet alr temp-.
erature of 172°% can be expected, In thigs ilncreasels not being
achieved, the contrecl system requires ad justment to attain this

témpcruturu change,

Maintenance ' REPRODUCIBILITY OF THH
1 TvAL PAGE IS POOR_|

Intreoduction
Maintenance consists of two parts, periodic maintenance and repair

maintenance,

Periodic Mainteriance

Periondic maintenance consists of occasional incwpcctions for prob-
lems such at tears in the Pedln;{or cracks in the xlass, Inspection
should include checks for water leakage, especially at the caulking
interfaces.  Inspections are recommended once per month,

vuring long duration dry spells, the onter glazine should be washed
with water or sprayed with a hose on the averasc of once per month
under these conditions. If the ledlar’” is very dirty, a mild soap

may be used to wash dowsn Lhe Jedlard,

Hepair lMaintenance

Hepair maintenance consists of mincr and major revairs.

Minor Hepairs

Teddlar punctures shonld be repaired as soon as noticed. UHepair
consiste of applying 2 small dab of G silicone glue and s2al., A
Ped Larh repair kit of 2 mil Tedlar is also avallable with adhesive.

already attached to the 2 mil l"'«il'l?"”.

15




If a leak is noticed, inspect all caulking, especially the inter=-
faces, Caulk these cracks and test with a spray of water. Spray--

ing one small section at a time will isolate the 1éak area,

3.2.2 Major Repairs

3.2.2.1 Tedlar!! Repair
Major Tedlar tears require replacement of the entire glazing at
ground level, Hcmove4the Tedlar by removing fhp plastiec spline and
pull/cut out the Tedlar in the H-Bar channel. Clean out the H-Har
channel with a mixture of isopropencl-trichloroethylene. Insert a
1/8" bead of Gelva 1792 into the H-Bar channels. LULrush the celva
into a thin coating (1 mil) on nnéh side. Allow the Gelva to air
dry for a minimum of 15 minutes., &xtend thg new Tedlar a minimum
of 3" beyond the H-par edges. With an assistant holding cne end of
the Tedlar tant, and the installer holdings the other end taut, the
convex wheel of the screening whcél is used to force the Tedlar into
the H-Har channel, Start.in the middle of cne side as shown in Fige
ure l. By kecping the ends taut over the U~channel, the [edlar will
70 in smoothly, and uniformly taut. Next inscrt the ,1l45" plastic
spline into the Tedlar/H-Bar channel. Use the concave wheel to in-
stall 8' of spline., When one side is completed, install the Tedlar
in the opposite side, followed by the 8' lengsth of spline., Hepaat
this procedure for the 2 rewmaining ends. The Tedlar corners require
a bilas cnt to trit properly which shovld be completed after the Ted=-
lar is installed in all 4 channels. The spline is also cut on a
HQO bians and pressed down in each corner with a 1/H" flat bar. Place
the Tedlar frame bick on the collector by carefully fitting the cor-
ners, JSetting the collector with the Tedlar frawme attached in the
sun until the Tedlar reaches 150°F will shrink the Tedlar when put

in a conl location immedlately.

16
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1.?;2.2 Cracked Glass
If the inner glazing of plass br-aks, repair should be made at
groand ‘level., iemove the Tedlar frame by taking of € the plastic
U-channel and the insulation. I'he ledlar frame is removed by gen=
tly forcing the H-Bar Up with a 1/8" plece of aluminum angle, Hemove
the broken glass and vow Corning 732 silicone rubber seal. The 1/lo"x
5/8" .silicone rubber strip may have to be replaced. [he replacement
is #zlued with a thin coating of 732, The silicone rubber U-channel
is reuseat.le and 15 installed on the 46i" side of the glass. Insert
the glass/U-channel into the H-Bar on the support bar. A suction cup
is used to move this leading edge of'the #lass up and down as it moves
into the H-Bar. When the glass fits snugly into the H-pBar and there
is a 5/32" space around 3 sides, move the suction cup to the opposite
edre of the ;zlass and gently lower the glass onto the silicone rubber
strip. After cnecking all 3 sides for the 5/32" spacing, insert vow
Corning 732 into this spiacing and allow to cure for a minimum of 1
hour. A second bead of 732 is placed over the last 3/32" of i lass
and over to the collector edpges. Allow to cure in the sun or at room
temperatures for seQeral hours, preferabvly 8 hours for the 732 to out-
was and harden., It i1s recommended that the collector be installed
before replacing the ledlar frame. Replacement of the ledlar frame
eonsists of fitting the corners of the frame over tne collector and

then vently tapping the frame in place with a rubber mallet,

Blass may often contain markinis in crayon from the manufacturer,
F'hese markings ean be removed with a wet cloth and bon ami. Isopro-

pyl aleohnl will remove finpgerprints for final cleanup,

18



9.2.2.3 Paint Hepnir
In the event of a paint repalr problem, which 1s not expected for a
mininum of 10 years, repainting shonld be done at grouna level, The
collector must be removed from the roof and disassembled by removing
the Pedlnrd frame and tempered glass.
A complete absorber panel repainting should be done in a paint shop
which has the proper equipment., [he old paint should be removed with
paint remover, [I'he panel is then cleaned with xylene. In should be
refinished with chromic acid, An undercoat of a wash primer such as
Sherman Willisms wnich 1s mixed with their Catalyst Heducer and spray-
ed on to a thickness of 0,25 to 0.35 mils. After the wash primer has
dried for )} honr, the Nextel paint is sprayed on to a thnickness of 1
to 3 mils. Nextel may be thinned with up to 104 xylene. After spray-
ingz, allow to dry for 1 to? minutes and then hake in an oven at ?500F
for % hour. If an oven is not available, place the collector in full
sunlicht, ecover with a plastic sheet and allow to bake in the sun for
severnl hour: with a plastic heet covering it. Solar baking should
reach a minimum ot 225°F in a closed container for several hours around
snlar noon., It may be necessary to insulate around the collector to
reach this temperature. Bakinyg permits the new paint to outszas which
may collect on the inexpensive plastic sheet,
After bakingz, the collector must be reassembled., It may be necessary
to replace the silicone rubber strips chat cover the U-channel that
supports the plass, Glass replacement is described in parasraph

3.2.2:?7. Be sure to keep the collector free of dust and dirt, ete.

Ninor seratehnes cnn be repaired with a paint brush or a spray can of

Nextel paint.
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SECTION V

MATERIAL LIST AND INSTALLATION CONCEPTS

DRAWING NO. SC4X8106
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LIST OF HoTEdlALS

Glass = Sunadext tempered glass, ASG Industrics, size BOi"xW7<5/16"
x5/32" or equivalent low iron glass (avprox, .,0lk iron).

Plastic U-Chapnel - Life Sciences cngineering, size 13"x1/8"x12"' of
Noryl™ plastic or equivalent.

Paint - 3M NextclH Black, (Black Velvet) 101-Cl0 or equivalent.
Primer - Sherwin-#illiams PO0G2 with W/H7K44 Catalyst or equivalent,
Adhesive - vow Corning RTV 732 silicone rubber or equivalent.
Tedlar® - Lu Pont, 4 mil, 400XBR160-50", or equivalent.

Spline, plastic - Anson ,1l45 diameter or equivalent.

Side Insulation - Johns-Manville resco UBoard 3/4", K value 4,17 or
equivalent insulation.

Perimeter Insulation - Johns-iHanville Fesco Cant strips or equivalent
onsulation with 4" diaronal facing. Also usc siue inzulation.

Back Insulation - Poly-Urethane board, i value 9 or better, Owens-
Corning or equivalent.

Tedlar Adhesive = Gelva 1753, Monsanto or equivalent
Tedlar Hepair Aahesive - ueneral rlectric Silicene clue and Seal

Silicone Hubber otrip - 1/16"x5/8", Hubbercraft
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PER Dw( SCAXEIOC¢
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