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1.0 Introduction

:The,Cdlt‘solaf system is a space and domestic water'heatiﬁg
‘system based on a collector that was developed by an 1ndepen;'
'_dent research laboratory. The collector ‘plate has a selec-
‘tive coatlng and the f1u1d flow- pattern w1th1n the plate is R
designed to allow maximum f1u1d contact with the plate surface;
These two .features contrlbute to maklng the Colt collector one:&
.of_the_most.efficient solar panels presently available. In

addition, .the Colt collector has the versatility of either

being installed directly on rafters as an‘integrated compbneﬁt.;"

of .the roof or retrofitted on top of an existing flat or

sloped roof.

,All other system components dellvered are . 51zed and de51gned
to adequately provide for the space and domestlc water heating
requirements. Although it is true that very few geographic
locations can support total solar capability, maximum'solar
contribution accompanied by a reduction in heating fuel costs
can be expected from the:Celt system, if it is properly

installed according to this manual..

2.0‘,System Description

The Colt solar system is a closed-loop system utilizing a sub-
merged heat exchanger and a heat collection/transfer medium

which is a speeial mineral oil with'paraffinic qualities.

The heat exchanger is immersed in a large thermal storage



.vessel which has been sized for this installation. ~The
‘vessel contains water as’ a heat storage medium. This water

is; circulated for use in space ‘héating.:

diThe energy collectlon and transfer'process beg1ns each day as
the sun r1ses and heats the solar collector surface ‘The
Alsystem starts up when a spec1f1cﬁtemperature dlfferential
bétween the collector surface and‘thermal storage:is reached.
ThlS solar energy process contlnues through the day as long as.
the deslgn temperature d1fferent1a1 is exceeded As the sun
‘recedes, this differential decredses The energy process, how-
cver, cont1nues until the tenperature d1fferent1a1 drops to its
design value. At this point the energy collectlon and trans-
:-fer process .ceases unt11 the next morn1ng when the cycle begins
agaln. Suff1c1ent cloud cover may interrupt the collection
process by causing the temperature differential to drop below
the desién value. ‘

oy ST B
Room space heating is accomplishéd by pumping heated water
from the thermal storage vessel through<a liquid-to-air heat
exchanger which 1s installed w1th1n the forced air ductwork
(or through radlators if so 1nsta11ed) j This system operates
1n the conventional manner uslng 'a standard room thermostat
However because it is necessary to supplement the solar
'Aenergy system w1th an aux111ary heat source system, ‘two tem-
perature switches are installed within the thermal storage

vessel to determlne which system or systems must be used to



fulfill the space heat requirement. Reference to section

4.ilwi11 clarify the temperature switch operating criteria;
Domestic hot water is supplied by a secondary heat exchanger
within the thermal storage vessel ; City water flows throughf“
this heat exchanger before it enters a standard water heater;"4
thus supplylng the water heater with hot rather than cold
water. If it becomes necessary, the heating element contained
within the water heater can serve as a secondary heat source-:

to maintain acceptable water'temperature.

The precedlng brief descrlption of the Colt solar energy sys-
tem is 1ntended to fam111arize the 1nsta11er w1th the basic
concepts contalned within a solar space and domestic water
‘heating system. A more thorough explanation along w1th system
.schematlcs is provided in the 1nsta11at10n and operation sec-

:

tions of this manual. g

3.0 Installation

The follow1ng is a concise and complete guide to the installation
of a Colt solar system. I]lustrations are prov1ded to help |
clarify portions which may be unfamiliar to the 1nsta11er, 1t

is advisable to read the entire instaliation portion of this
manual as a unit, since questions that arise while reading a
_specific,section might possibly be answered in subsequent
sections.~ The installer should aiso‘familiarize himself with

the safety requirements discussed in section 5.4.




3.1 Preparation for Installation

In order to assure adequate preparatlon ‘1t is necessary to‘“
read all the follow1ng steps before actually beg1nn1ng

flnstallatnonsof-the systen.

‘3.1.1: Step I: Rece1ve Systems Draw1ngs and Spec1f1cat10ns

Colt Inc. will deliver to the contractor,ior installer, a data .
package including all systems drawings,.schematics and specifi-
cations Wthh are necessary to enable competent 1nsta11at10n of.
‘this system " The installer should completely familiarize hlm-i
self witm:the Colt solar energy?sistem by:studyiné these draw-

. ings, schematics and specifications. Every effort should be

made by the 1nsta11er to follow the 1nstruct1ons carefully

3.1.2 Step II:  Complete Parts Take Off

After the initial study phase has been completed the installer
should then carefully read through the parts llst on each
drawing. . It is necessary to beco@e familiar with all parts to
be snpplied, either by Colt Inc. or by the installer himself,
that will be necessary to complete this system installatlon.
Colt wilh provide,“at tine of dellvery,hall system components
that are not commonly available to the installer. A partial
list of the Colt supplied components might include the follow-
ing:- the solar panels, the differential controller and
‘related sensors, the expansion tank,:the motor controllers,

'the thermal storage tank and heat exchanger, the liquid-to-air
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heat exchanger and necessary temperature switchés. At the

installer's request, Colt Inc. will also supply all system

pumps, transformers and the tﬁermostat. The drawings Wili‘

specify the parts to be supplied by Colt Inc.

3.1.3 Step III: Order.Standérd Parts from Suppliers

After carefully studying the parts list on each drawing, the

installcr should be.completelf familiar with which systems

components will be provided aé part of the Colt package. At :

that time, the installer will have to order all remaining com-
ponents from his own sUpplier§. ~Shopld there be any questions,
or shou1d~component sizing spécificafions Ee neceséary,-a Colt
Customer Service Representatiye will be_aveilable for assis-

tance.

3.2 Collector Type

As was mentioned in the systeﬁ description, the Colt solar
collector is unique in that it may be installed either as an
integrated portion of the buiiding roof or mounted on a truss

and retrofit to an existing building. 'The contractor is

- responsible for predetermininé which' type of installation has

been planned. He should then read the following appropriate

section.

3.2.1 1Integrated Collector

The following is a summary of the installation procedure which



is necessary to 1nstall Colt solar panels as an 1ntegrated por- ‘

. .tion of the bu11d1ng roof.

ot

3. 2 1 1 Checklng Tilt Angle & North South Or*entat1on

When the collector array is to be mounted as part of the bulld-
A1ng roof 1t is necessary to construct that portion of the roof
at the appropr1ate pitch to allow for the most eff1c1ent o
collector operation. The standard collector t11t angle is the.
geographlc_latitude plus ten:degreeSV’ﬁEor example, if the
latitude- is 359 North, then the solar collector should be
:1nstalled at a 45° angle. It is: necessary to orient the collec-
tor in a due south p0s1t10n in order to’ take full advantage of
maximum solar insolation. Thus, rin the 1ntegrated collector
yinstallatiom, it is necessary. to or1ent the roof to accommo—
date the entire collector surface facing a due south direction.
If it is - not possible to_achieve‘a due4South.orientation,
deriatlons up to 20°Amay be permitted Wlth»a slight loss in

efficiency. _ B o

3.2.1.2 Framing Requirements

fWhen 1nsta111ng the Colt collector in an 1ntegrated conflgur-
atlon, it is recommended that the collector be set so that

the elght foot length is orlented parallel to the ground

(sze Ilgure 3 2-A,) In thlS manner, the collector can be lald
:across the roof rafters. Elther the standard 16”-center

‘rafter or'the 24" -center prefabricated roof truss can be



Fl6. 3.2~ A /NTEG}‘?ZTElj COQLT -COLLECTOR‘

accommodated: ‘The Colt collector, when wet, weighs approx-
imately 4.5 1lbs. per square foot, and thus it may be necessary
to modify the building roof to withstand the extra weight

represented by the collector array.

3.2.1.3 Receiving Collectors

The. Colt collectors are deliwered to the construction site in
disposable styrofoam and corrugated cartons. If necessary,
they can be stored in these cartons until actual installation

is begun. They can be stored flat and can be stacked.

3.2.1.4 MHoisting Collectors to the Roof

It is recommended that a standard ladder, winch and elevator be



used to hoist the solar panel to-the'building roof. ! Figure
‘3 2-B 111ustrates the use of the 1adder w1nch The Colt solar_
| collector welghs 100 1bs and therefore two men only are
requ1red for this task Because the- solar panel is. belng moun-‘f
ted on'a roof with a rather.steep slope,‘only one panel at aA;;ﬁ?

time should be hoisted and mounted.

5.2.1.5 Collector Attachment

Figure 3.2-C illustrates'the oorrect nannerito atrnoh the soiar.
:panel to the building rafter or. truss member. Colt'Inc willz
fsupply the angle clips necessary for 1nstallat10n of the ent1re

array . The recommended dlstances between solar panels are: (a)

a m1n1mum of ‘elght inches between collectors end to end, allow.

ing >ufflblent space for manifolds; (b) a minimum of 3.5 inches

FIG. 32 B HO/S‘T/NG SOLAR PANELS
TO THE ROOF



USE' OF EITHER MOUNTING
BRACKET CONFIGURATION |
IS ACCEPTABLE. ' : |

FIG. 3.2-C INTEGRATED COLLECTOR R
INSTALLATION |

between collectors, side-to4side, providing sufficient area for

proper ftlashing.

It is rccommended that the installer begin at the top and.
install each row of panels proceeding downward along the rafters.
This will eliminate the necessity of hoisting each panel over

‘previously installed rows.

To begin actual collector inﬁtallation, iﬁ is necessary for the
installer to . first determine the position of the top row of
collectors. Next, he should snap a level, straight chalk line

acrbss'all of the rafters at this position, and then install a
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support‘clip on each rafter at the chalk line.- The ‘clip may
:tbe elther nalled or screwed 1nto the rafter or truss member.

' By referrlng to paragraph 3.2. 1 4 the 1nstaller can now
51h01st the panel to the roof llft 1t onto the rafter or trussr
:lmembers and sl1de 1t down to rest agalnst the support cllps
already 1nsta11ed Then he must bore.holes, w1th an electrlcﬁ
hand dr111 into the collector hou51ng u51ng the holes in the .
support c11p as a guide. Next, uslng a hand "pop" rlveter he:
has to rlvet the collector to the support clip w1th 3/16" d1a-
meter 11vets. The installer may now choose to elther hoist
oa: second collector to the bulldlng roof and 1nsta11 1t in like
manner or attach the upper support c11ps.to the collector hous-
ing | lhls is done by 51mp1y slldlng the clip;down along the
rafter or truss member until 1t contacts'the bolt coliector
housing frame, nailing or screwing it to the rafter member

and then once again boring holesfinto the side of the housing
and riveting the clip. The insthller proCeeds in this manner
untll he has completed the entlre flrst row across all the
raiters. lHe should then 1nsta11 the flashlng adapters to each
panel as 1is 1illustrated in Plgure 3 2-D. The flashlng adapter
is' most : eas11y attached by flrst 1ower1ng the upper 11p down
into the groove along the top collector surface. By using a
rubber mallet, the installer gently taps the 1ower portlon of
the flashlng adapter, snapplng it into place w1th1n the
collector hou51ng.‘ He should, rn this manner, attach the

remaining three flashing adapters to each collector.
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THE USE OF A RUBBER MALLET

MAY BE REQUIRED. ; .;

FIG. 3.2-D ATTACHING FLASHING
ADAPTER

The installer may now proceed with theAins;allation of the

second row of panels. This is accom@lished by once again deter-

mining the position of the seéond row, snapping a level,

Astraight chalk line across alg of the rafter or truss members

at this position, and then onée agaiﬂ nailing or screwing the

collector support clips to thq rafter or truss member at these
- " locations. Because fhe seconé TOW of;colléctors'will be
instaliqd at a lower portion élong the roof, there will Be two
minorvchanges in the installaéion procedure that should be
observed. Before hoisting thé panels to the roof, it is'firstl
necessary to install the upper flashing adapter section. This-
"is .done on the ground. (Assuming that the collector panels

1
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| are~ineta11ed to within 3.5 ot 4vinchesiof each other, there

; would be. 1nadequate room to tap the flashlng adapter 1nto
place after the panels are placed into p051tlon on the roof )
'pNext the 1nsta11er can h01st the collector w1th ‘the attached
‘flashlng adapter sectlon to the roof .,HETWIll once‘agaln

lift it from the ladder onto the rafterfand then slide it up -
'td the collector clips already'installed.: After lifting the .*
coilecto; over the clips, he can lay it.on the raftet.and '
slide iti back down :until it rest§ againetftheﬁclips.-;The sec-
~ond change in procedure will be oheerved here. Because there
15 very 11tt1e room in botween collectors, 1t iwill be! very
dlfflcult to 1nsta11 the upper support c11p in the same manner
as:. the c11p installed on the f1rst row of collectors ~ Therefore,
. these tllps should be installed from underneath the collector
and this ;s also. shown in Figure 3.2-C. The.installer slides
the collector clip upward along the rafter until it contacts
the bottom of the collector housing and then hefeithef nails

or screws the clip to the raftergmember%,jNow, he,Once again
bores hoies:into the housing using the‘holes in the ciip as a
guide and then rivets the clip to the hou51ng lle proceeds in
llke manner.with the remalnlng collectors in the second TOW.

To camplete the second row- installation, the installer attaches
the remaining three pieces of thé fLashing'adapter to each

collector.

All other rows within the collector array are to be installed
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following the same procedures described for_the §gcopdvrow_0f

collectors.

3.2.1.6 Installlng Flashlng and Caulklng

The contractor should purchase 22 or. 24 gauge galvanlzed steelﬁg
or anodized ‘aluminum flashing materlal. This material should
be sheared to the proper width%and 1éhgth and, for galvanizea‘

steel only, it should be painted before beginning installation;'

Figure 3.2:E shows the correct methdé of installing the flash-.
ing. It is necessary to flrst 1nsta11 the flashlng sections
between the long sides of the collector panels. - These flash-
ing sections slide into the flashlng adapters They mﬁst‘bg
cut long enough to overlap at ‘the ends of each collector. The

flashing that will be installed along the upper portion of

FIG. 3.2-E TYPICAL FLASHING INSTALLATION
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theitop rou of-Collectors must be bent and'installed?acCording
'to Flgure 2 3 F. By applylng the correct obtuse angle to thlsp“
'p1ece of ° flashlng, proper water runoff can be assured The
iflash;ng:sectlons along the bottom edgevof-the collector'array,
can now he installed. Figure 3. 2- G shows "how these flashing -
sections_Should be bent and interfaced with theuroofr
Now the flashlng sections between the short 51des,or ends,of
the collector may be installed.: If more than one: length of
tHese seetions are required, the 1nstaller should make sure

that the upper p1ece always ovcrlaps the adJacent plece below.

INDUSTRIAL SILICONE

FIG. 3.2-F UPPER FLASHING INSTALLATION
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INDUS TRIAL SILICONE CAULK ]

F/G 32 G LOWE/-? FLASH/NG INSTALLAT/ON

The installer should Study carefully Figure 3.2-E which
illustrates the correct flashing installation procedure.

Colt Inc. recommends '"pop" riyeting all flashing jﬁnctions.

é
Plashlnn requirements are met when all flashing junctions,
including rivets and adapter rnuerededges are properly and
thoroughly caulked with any of the commerc1a1 grade silicone

rubber compounds designed for this purpose.

§
. ?
.t

The contractor may choose instead tO?install flashing
1mmed1atc1y following the installation of each row of collec-

tors within the array. Thls method may be preferable when a

very large array of collectors is being installed.
vij
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3.2. 2 Truss Mounted Collectors

If the solar collector is be1ng retroflt to an ex1st1ng bu11d-h

1ng roof truss members are usually requlred to prov1de the

' proper collector surface angle Some of the f0110w1ng steps

are 1dent1ca1 to those descrlbed in the precedlng sections.

3.2.2.1 CheckingrNorth-South:Qrientation

It is necessary to make an accurate determinatiOn of North—South

orlentatlon in order to assure proper collector 1nsta11at10n

The collectors should then be 1nsta11ed 1n a manner that takes

tull advantage of the. space avallable and st111 malntalns a
con51:tent array pattern, lef1cu1t 1nstallat10n patterns
should:begayoided;ffor example,’ a row:pfaeight collettors
followed b&éa row of two or-thnee. Tofavoid installation'
problems, Colt Inc. suggests that the installer use Coitfs

design service provided at a modest engineering cost.

3 2.2.2 InstalllgggTruss Foundatlon Plates§

The use of 16 gauge aluminum channels as the truss foundatlon
plate member is recommended spaced as shown in Figure 3.2-H.
An alternate truss foundatlon plate of treated wood can also
be used as Figure 3. Z-I 111ustrates They should be fastened
'w1th lag bolts to each rafter. they CToss. It is important
that the 1nsta11er thoroughly seal each 1ag bolt. with rooflng
cement before attaching the collector trusses. The channels'

must be 1nstalled parallel to each other on 19" centers, and
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~MOUNTING o
[~ CONFIGURATION

———— ACCEPTABLE  CHANNEL
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they must be 1e§e1, so low pértionsiof the roof have to be .
built up. Care must be takeﬁ.to prévidé the correct distance
between each row of‘collectofs in the array in order to pre-
vent any row of collectors fygﬁ cas#ing shadOws on the next

row. Colt Inc; provides engineériné‘and'érchitectural inte-

gration service in this area, if requested.

3.2.2.3 Installing the Truss Structure

The collector truss structure will be installed as illustrated

in either Figure 3.2-H or 3.2-1I. It is recommended that the



18

UPPER CLIP
- MOUNTING
- CONFIGURATION

CACCEPTABLE wooD
LEVELING PAD
_ //vsrAL LATION

:F/G 32 I BLOCK FOUNDAT/ON PLATES WITH
- AT TACHED SUPPOE’T TRU.S‘S

%

truss member be 1nstalled to allow a collector overhang of one
foot on each end The trusses should be spaced SO that there
is a minimum.of eight inches between collector ends. This
prov1dts adequate room for collector man1fold1na - All Colt
supplled collector trusses are pre- bored SO the installer has
only to place them on top of trevtruss foundation channels
mark the hole positions and bore tne holes through the channel
Tw1th an clectrlc hand dr111. Colt Inc. recommends u51ng 3/8"

machine bolts and nuts to attach the collector trusses to the
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foundation channels . If wood foundatlon plates are used

;3/8"‘1ag bolts are recommended It is necessary, however

to seal these lag bolts w1th roof1ng cement.

, 3.2.2;4'fReceiving Collectors |

Review Section 3.2.1.3.

. 3.2.2.5 Hoisting Collectors’ to RooOf

Review Section 3.2.1.4.

3.2.2.6 Attachlng Collectors to Truss

Each collector truss has a collector support c11p welded along
thevlower4front edge. Colt Inc. supplies all rema1n1ng loose
support and angle clips neceésarY{th complete.the'installation.
Two angle clips have to be rivetedito the collector housing
wall " Next, the installer places the collector on two'support
trusses and sl1des it down unt11 the two angle cllps engage
the two support cllps that are welded to the trusses Wlth

the bored holes in allgnment; the.1nsta11er secures the |
collector with #10 self- tapp1ng screws. Figure 3.2-J illus-
trates how th1s is done. Flgure 3. 2 H or 3.2-1 shows how

clips areltiveted to the upper port1on of the collector housing

and the support truss.

3.2.2.7 lInstalling Flashing and Caulking

This is an optional installation available to the contractor.
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After all of the collector manlfoldlng has been f1n1shed the
1nsta11er may choose, for aesthetlc purposes to cover the
area between ‘the ends of adJacent collectors by using flash-

ing similar to that used and described in:section: 3.2.1.6.

3,3 Installlng Collector Manifolds

Colt Inc. uses one-foot section's’ of stalnless steel-bralded
tellon tubing as a flexible 1link between the collector plate
ano the COllector menifold Figﬁre S.S%A’illustrateS'the
'proper 1nstallat10n of thlS llnkage Oﬁe end'of the flexible
'tublng is supp11ed with a standard male pipe thread fitting

which screws into either a threaded tee off of the manifold



FIG. 3.3-A COLLECTOR MAN/FOLD
INSTALLA T/ON |

or into a threaded edapter that has been soldered into a
non-threaded tee. The other end of the teflon hose is joined
to the collector plate with a standard compression f1tt1ng
This fitting is secured while gsing 1gbricating grease to pre-
vent improper fertule compression Gteat care should be
exercised in fastening this f1tt1ng to the aluminum manlfold
extendlng from the collector so that leak tight integrity may
be assured. The collector is ptoperly man1folded when the
heat transfer fluid arriving f;om thetmal storage enters the
collector through the lower mapifold and exits the collector

.at 'the opposite upper end.
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In a large collector array, so that the entire array operates

" with a balanced fluld flow rate, it is necessary to install

Valves In each feeder manifold serv1ng a-: row of collectors

_Figure 3.3-B, an array schematlc; 111ustrates«how thlS is

iaccompifshed; By installing thermoweIIs;on each collector rowdit

return line and by placing a thermometer in each thermowell,

the entire array is:balanced by either:opening or closing each

corresponding valve until all thermometersAread'the'same.

It is nccessary to install a vent valve on each returning

manlfold at’ the p01nt where the 1ast collector in each row

301ns tne return manlfold lhlS valve is used to remove air

from the system during the f1111ng process and should be the

; hlghest p01nt in each row ol collectors The installer may

THERMOWELL

N
\g,

VENT, VALVE

e
—

BALANCING VALVE

FIG. 3.3-8 COLLECTOR ARRAY SCHEMATIC



_also choose to put in a draln valve on the -return manlfold

..although th1s valve should be . at- the lowest p01nt in each TOW.

Please note

COLT INC RECOMMENDS ONLY THE USE OF 95/5 SOLDER FOR ALL
SOLDERED CONNECTIONS IN THE COLLECTOR HEAT TRANSFER FLUID LOOP.
USE OF A LOWER TEMPERATURE SOLDER MAY RESULT IN MELTED JOINTS‘

WHEN THE CIRCULATION FLUID IS HOT

3.4 Installing Pumps and Valves

Standard competent plumbing practice. should be observed during
the installation of all system pumps*and valves It 1is
recommended that unions are used forfthe 1nsta11at1on of each
pump to fac111tate serv1c1ng. It 1s:also recommended that ball
valves supplied with solder fittings be used for all in-line

flow applications.

3.5 Installing the Expansion T@nk};&¢#~

Colt Inc.. supplies the properisize ekpansion tank for each
installation. One of two types of expansion tanks is used,
'depending on the size of the cqilectof'arrav. Figures 3.5-A
and 3.5-B illustrate how either tank is installed in its respec-
tive system. The tank in Figufe 3.5%4 is a .static tank. That
is, collector heat transfer fluid does not flow through the

tank as it circuits the heat collecting loop, thus avoiding a

hot oil/air interface. It is important to note that there
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should never be a hot oil/air 1nterface anywnere 1n the heat
collection/transfer loop. lhls 1s explalned in a later sectlon,
5:2. Fhe tank in Flgure 3.5-B contalns a pressurlzed dia-
phragm , It 1s a statlc tank also 51nce the collector f1u1d
docs not Llrculate through the tank. In this case, the
prcssprlzed dlaphragm’contlnuously assures that there Will'not
bé a hot oii/aif interféde. Ih;beth‘FigﬁresfS.S}A aﬁd 3.5-B,
the expanblon tank has been installed on the suction side of
the fluld pump to facilitate f1tt1ng the system w1th collector

flu;d.:, o

Figure 3.5-A illustrates a standard expansion tank configura-’
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tion. lt 'should be placed so that there is a mlnlhum of ten

, feet of ]/2" copper tubing connectlng an openlng tapped

nedr the lower: ‘end of the expan51on tank w1th the main heat
:transfer 1oop It is 1mportant to 1nsta11 a f111 ~and drain .
:valve in this connectlng line ‘some place near the expansion
tank Again, 1t is lmportant that all solderlng is done with
q95/5 solder comp051t10n Openlngs tapped on the top of the
expansion tank provide access to a pressure gauge, pressure
relief paIVe and a vent valve:ior capplng or purglng the
systea. Ihe-telief valve shodld be Ventedfto a-holding
vessel. Colt Inc. also-suppiies fittingsvto accomnodate the

installation of a sight glass.
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AFigure 3.5-B illustrates the alternate expansion'tank-installa;'»
tion spec1f1ca11y de51gned for the Colt: solar system . lt
-1ncludes:a d1aphragm; is charged w1th twelve pounds of air, and f
éhas an air purger and a float Vent The air purger is :
'1nstalled in-line and the float vent allows entrapped a1r to ?‘ﬁ
bleed of f as.it accumulates. This assembly should be 1nsta11ed
using two unions to facilitate completeiremoval during pressure
testing. In this configuration, it is necessary to install'a .
system‘drain‘and fild valve diredkly fromian in-line tee. The

expan51on tank must be installed near a vertical support,
_either wall or sheli frame, so that 1t may be strapped to or -

mounted on that vertical support

3.6 Thermal. Storage Installation

In almost all geographic locations, it is necessary to provide
adequate thermal storage capability As heat energy 15 absor-
bed by the collector fluid from the solar panels, it is trans-
ferred from' the fluid to the water in.the‘fiberglass;thermal
storage Vessel through a flat plate heat exchanger, Which is
insidevthe thermal storage vessel. Both the heat exchanger
and thermal storage ressel are sraed.fon this’installa&ion.'
The purpose of the thermal storage vessel is to meet both the
system space and water heat requirements during periods when

- the sun 1is not providingiinsolatipn to the solar‘panels; that
'is, at night'or during inclement weather conditions. The

thermal.storage capability easily and adequately provides all
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heating requlrements durlng the nlght and 1t is de51gned to pro-

V1de for extended perlods of 1nc1ement weather Whlle it 1s
expected that" there is heat storage capac1ty for perlods up to
.{four or flve consecutlve days w1th 11tt1e 0T no 1nsolat10n,£‘
‘each 1nsta11at10n s requlrements depend on the number of people:
uslng the system and their 1nd1V1dua1 heat needs. “

3.6.1 Site Preparation

The contractor should decide;hs parﬁ 6£ the original construc;f
tioanlans if he wants to accommodate a subterranean thermalf'

: storage=instaflation. If he does,71t 1s necessary to excavate
a hole 1arge enough to hold the thermal storage vessel.
(Specific vessel dimensions C?n'bepobtained from Colt Inc.)

' After the hole is dug, the bottom should be leveled to accommo-
"date the installation of the storage vessel which will be dis-

cussed in Section 3.6.7.

- 1f the contractor chooses an;?bove;grOund?thermal storage
installation, Colt Inc. recommends that a small shed-like
structure on a concrete slab be bu11t to accommodate the
"vessel “The support cradles are placed 1n p051t10n so that
the vessel overhangs the two outermost cradles by no more than

18",

An alternative to the shed structure is to allow the thermal

storage vessel to stand in the corner of an existing building
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~~(such as a garage) If the contractor choosés to install the

thermal storage vessel 1n ‘an ex1st1ng garage or 51m11ar type
structure, ‘the vessel w111 be dellvered w1th the 1nsu1at10n

already applled ;(SeepF1gure}3.6-C.)h :

3.6.2 Receiving Storage Tanks
The contractor has;the:optionito receive the storage tank com;
pletely pre-assembied already containing the heat eXchangers?
all_plumbing stubs;:fixtures'aﬁd controlzinstrumentation. In
this case, the thermal storage vessel will be delivered with“
insulation‘alreadyfapplied The contractor then only has to :
1ower 1t into the hole and make sure to set it down so that the

access holes are p01nted stralght upward Next he.packs

Aloose d1rt or sand around the vessel base to prevent it from.

rolling. If this vessel is to be installed in an above-ground

shed structure, it will be delivered Without insulation.
Flgures 3. 6 A and 3.6-B 111ustrate these 1nsta11at10ns. ‘The

installer can then disregard section 316.3 of this manual.

If the contractor chooses to install the heat exchanger him-

self, he will receive all system'components;that,are necessary
to complete the installation of the thermal storage vessel.

The vesselgis deliVered with'fittingsfin.place S0 that all
plumblng and control 1nstrumentat10n may ea311y be 1nsta11ed

These steps are descrlbed in subsequent sections.
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3.6.3 Installing Heat Exchanger

The system heat exchanger that is received from Colt Inc. is
provided with stainless steel legs and mounting pads. The
contractor is required to provide the crane or block and

tackle capability of lowering the heat exchanger into place
within the thermal storage vessel. Once it is positioned
correctly it can be fastened to the vessel with fiberglass and
resin supplied by Colt Inc. Figure 3.6-C allustrates correct. .

placement of the heat exchanger.

COLLECTOR FLUID HEAT EXCHANGER

“hi

ey /\3" POLYURETHANE FOAM

FIG. 3.6-C HEAT EXCHANGER INSTALLATION



31

3.6.4 Installing Plumbing

Figures 3.6-A and 3.6-D indicate two methods of installing the

necessary interior plumbing.

One method depicts all plumbing manifolding entering and exit-~
ing the thermal storage vessel through one of the two openingé'
provided at the top. This method is used if the vessel is
installed in a subterranean location. For ease of handling,
the installer should stub off all manifolding at a convenient
length, but long enough to facilitate later above-ground

connections.

If the thermal storage vessel is installed above the ground,

DOMESTIC WATER
HEAT EXCHANGER

COLLECTOR FLUID
HEAT EXCHANGER

SUPPORT CRADL> COLLECTOR FLUID OUTLET

e —— \

) \ A\ \ \
DOMESTIC WATER OUTLET — e \ /
) i — DIFFERENTIAL CONTROLLER

\
’_‘,,! H / % SENSOR
THERMAL WATER INLET, OUTLET o= {/ g\ _TEMPERATURE
I I i Q = SWITCHES
I el L L - \ .
‘ %

COLLECTOR FLUID INLET. DOMESTIC WATER INLET

FIG. 3.6-D TYPICAL MANIFOLD PLUMBING




32

the contractor should refer to Figure 3.6-D for installation
details. This figure indicates that all manifolding enters
and exits the thermal storage vessel through copper stubs that
have been molded in place in one of the end walls. This more
readily accommodates circulator pump capability. After the l
heat exchanger manifolding has been completed, the installer
should check his work for leaks. Section 3.6.9 provides

specific instructions on this,

The contractor should note that the heat exchanger supplied by
Colt Inc. actually contains two separate heat exchanging units:
(1) a main exchanger for the thermal collection and transfer |
fluid loop system, and (2) a secondary heat exchanger for
domestic hot water. Each can be identified very readily by
the size of its manifold. The main exchanger manifold varies
between one and 2" depending on the size of the system, while

the domestic water manifold accommodates a 3/4" copper tube.

The installer should assemble the necessary tubing to the
domestic water manifold and, if it is to exit the tank through
the top, he should stub these tubes at a convenient length to
facilitate later connection. If the tank is to be installed
above ground, he should run 3/4" tubing to the stubs that

are molded=in=place in the end wall.

3.6.5 Installing Tank-Fill Plumbing

The interior tank-fill plumbing for an above-ground thermal
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stoiage vessel is Supplied.by the copper stub that has been -
-fiberglaséed ineplace at one end wall of the vessel. Thé';;;

.instalier runs”3/4” copper tubing'fromAthé-exteriorfﬁorinH‘f,‘

of»iheAcdpper stub to the outside of the structure4Which
houseézthe thermal storagelvesgelf He.next instéil$ a globe-:;A
valve in the exterior tank-fill line. This globe vélvelis ’
later connected to the domestic water inlet supply, after itf; -

has been installed according to Section 3.70

If the contractor chooses a subferranean.thermalﬁstqrége veSsél
installation, the tank-fill plgmbing is accomquéted by simply
suppiying-a length of 3/4" copéer tﬁbing ruhning=fr6m a
position about 18" above the bottom ofifhe tank, through the
top coffer, to a convenient height above the tank,AQhere it

is stubbed to facilitate the above—grouhd installation of tﬁe 

globe valve, as explained earlier in this section.

3.6.6 Installing Control Instrumentation

Colt Inc. supplies two temperature switches as part of the

instrumentation control for the space heating requirements.

One switch is a normally;open switch; the other, a normallye -

closed switch. Also supplied is a thermal. sensor which 1is
used as part of the differential control for the heat
collection/transfer fluid pump. in the lower half»of the end
wall éfpthe thermal,storage‘vessel, 172" fittingé-are;fibér;I

glassed in place. Using normal installation methods which
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@fisuccessfully prevent any water 1eakage, the three temperature'

5.sw1tches are placed 1nto these flttlngs. Flgure 3 6-E 111u5r_,y;

trates thlS 1nsta11at10n.‘ Elghteen gauge, ‘two- conductor

stranded wire is connected to each temperature sensor and is

run through standard electrlcal conduit (for:above-ground

installation), or. through PVC tubing (recommended for sub-

" ‘terranean installation). The wire is connected to a junction

box located either on the outside of the thermal storage

enclosure or some other place above ground where it is con-

venient -to service,

: ;
L FERRULE IR
\§\‘ N [

TEMPERATURE SENSOR Cope

HEAT CONDUCTION
SILICONE

VESSEL walLl,

N
l
FIG. 3.6 -E TEMPERATURE SWITCH/ SENSOR
| INSTALLATION




The contractor may choose to install a standard‘floethSWiteh»

;to control the water. level w1th1n the thermal storage vessel

The sw1tch can be . strapped to the tank f111 line enterlng the
Vessel through one of the top access holes The sw1tch shouldTA
be converted from a normally open. to normally closed compOnentm:‘
to activate an indicator light when the water level drops i_
below the height pre-set at the float switoh" This willlnor-fj:
mally maintain a water level to w1th1n six 1nches of the top

of the storage vessel.

I1f the contractor desires a visual inspection.method, he can
simply provide an eight-foot wood dowel marked so that when
one end rests on the bottom of the vessel, it will indicate a

water level which 1s 6" from the top of the tank.

After completing all interior plumbing requirements, the
installer .should fiberglass the top half to the bottom half
of the thermal storage vessel. A,kitiwith,specifit instruc- .

tions is provided by Colt ‘Inc.

' AftefvSufficient time has been aliowed for the fiberglase
resin to set and dry, the installer should test the thermal
storage vessel for leaks. To do this, he must first cap all .
openings- in the side of the vessel and then fill. the vessel
with water. Following thiey-he should cerefully inspect‘each

brass/fiherglass interface and the entire tank seam. If a
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ileak'is'foundT.it'is'neceSsary~to empty the'vessel'and ref{ber- ‘
A,glass the area around the leak : After the water 1s dra1ned |
from the vessel and all necessary repalrs are made, the vessel
4shou1d be cleaned thoroughly. Note: It may be,necessary to_.;;

retest the tank after repairing it.

3.6.7 - Insulating Tank

After the tank‘hae been checked for leaks, the insulation can
be installed. = For a subterranean thermal storage vesael
installation; the contractor is responsible for obtaining the
polyurethane foam application to adequately insulate:the
vessel. Colt Inc. r?éommends a three-inch minimom insulation

layer applied all aroond the vessel.

As mentioned earliertin this section, the contractor can choose
between two optronSfavailable to himr "One is to'purchase a
lthermal storage Veseel that 1is completeIY’pre—assembied with
ail,necessary components; the other option is to purchase the
vessel in two halves and assemble all»of the components himself.
"The preceding paragraphs have addressed mostly the latter
optiOn;7 However, for a'subterranean thermal etorage vessel
installation, if the contractor chooses the first option, the
vessel is delivered with the polyurethane foam insulation
already applied: The:contractor then simply 1owere the tank
into the prepared hole, taking care not to distorb the foam

layer. After positioning the:vessel correctly, he should
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-'theﬁ pack "loose dirt or sand around the baSe.to prevent it =
 from shifting or rolling. Polyurethane foam need not be used
as insulation for above-ground thermal storage vessel installa-

-, tionms.,

Colt recommends that after all necessary plumbing is completed* 

and fhe'tankAis tested for leaks, the structure surrounding

the vessel is completely filled with loose fiberglass insul-

'ation, the type that is'normally blown between ceiling and

roof in standard housing construction. To accommodate this

. type of insulation, the enclésing’structure is sized to allow

one foot of space on all sides of the thermal storage vessel,

(See- Figure 3.6-B.)

3.6.8 Interfacing Plumbing with Collectors

The installer next assembles the thermal collection/transfer

1oop{ This loop includes the fluid pump, the expansion tank .

- and the :‘solar panels, in addition to the heat exchanger. All

coliector’manifolding should already be installed according

to Section 3.3. In addition, a by-pass containing an in-line

“0il filter and flow control valves is to be provided on the

suction -side of the pump. (As previously mentioned, Colt

Inc. recommends the use of only one type of solder, the 95/5

composition.)- The heat transfer loop is completed by connect-

ing (1) the expansion tank and fluid pump:in line to the

exit mdanifold of the heat exchanger contained within the
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thermal storage vessel and (2) the return'collector manifold
dln line to the entrance manlfold of the heat exchanger } Colt'
Inc. recommends 1nsta111ng a ball valve in llne between the f1u1d
‘ pump and the collectors to serve as the throttllng valve,-
although the balancing valves already 1nstalled on the collec-.
tor manifolds accomplish the'same purpose. A single»throttlihg‘
valve to control the overall.flow, however, is easier to opet;;

ate,.

3.6.9 Filling and Checking Collector Loop for Leaks

If the 1nstaller has . equ1pment avallable to detect freon leaks,
the best method of checking the heat transfer loop for leaks,

is to pressur;ze the system with freon. 'However, a number of
very important precautionary procedures should be followed

- before attempting this test. First, this test should be conduc-
ted before the'collectox manifolds are connected to the rest of
the fluid loop. To do this, the installer shouldvstub'the- |
feeder manifolds'and solder normal end caps in place to close
up the loop. Second; (1) he should isolate the expansion tank
and its accompanying pressure gauge'ahd pressure relief valve,
if it'is_the type of. tank illustrated in Figure 3.5-A; or (2).
if it is the type of tank illustrated in Figure 3.5-B, he

should remove it at the unions and substitute a short piece:of
copper‘tubing_iniits.place. Third, .the fluid pump should also
be isolated in a similar(manner, that is, removed at the.

unions and replaced by a short piece of‘copper tubing with a



'tee f1tt1ng and a valve that allows for system pressurlzatlon

_‘The 1nstaller should now pressurlze the system w1th freon and
' check the 11ne with his leak detector., After'thls system~15'

'checked and found free of leaks the 1nstaller should purge off

all freon and reconnect the collector feeder manlfolds, pump
and expan51on tank to complete the system. 1oop The collector
manlfolds, pump and expansion tank should now be checked by
pressurizing the system'with air to 40 or 45 psi{"All-mechanre
ical and soldered cennections in the collector manlfolding,l
all unions flanking the system pump and expansion-tank and all:.
flttlngs associated w1th the pressure rellef valve and pres- .
sure gauge should now be. checked with a soap and water solu-
tion. When th1s is completed the rellef valve operatlon may . be
tested by slowly increasing the air pressure to 50 psi, at

which point the valve should open.

If the lnstaller<does not have fredn-leak detecting'equipmenti
arailable, he may check the entire heat transfer loop for
leaks by pressurizing it with air as described above. After
the pressure istraised to between 40 and 45 psi, he should .
check all soldered and threaded connections with a soap and

water solution.

After the entire heat collection/transfer loop is tested and
found free of all leaks, the system is filled with the

mineral-based oil provided by Colt Inc. This can be done in
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fluid enters the vacuum pump. If the collector array is o

N e - 40
two ways. The first method is recommended:'Ause aiVaeunﬁ‘pUmp,-r
to draw a vacuum at the vent of the last row of collectors‘

in the. array and then fill the system with the f1u1d through

A the drain and fill valve 1n line at the expan51on tank. By'A“

throttllng the f111 it is p0551b1e to completely f111 the

entire loop with the f1u1d avoiding all air entrapment ,Theﬁ}i: |
1nsta11er must take care to use a 11qu1d entrapment vessel :f?" :'r;‘. |
between the manlfold and vacuum pump for collecting the m1nera1 LT-;V]'\

011 from the last row of collectors as they f111 up s0 that no.

installed:on a roof that is covered withlasphalt shihgling ora
on a flat roof that is coated with'aéphalt and gravel,'
additional care sheuld be taken to avoid spilling any Of‘thet
mineral oil on the roof .itself. A more detailedAexplanation

of this last point is provided in Section 5.3.

1f the contractor decides not to use a vacuum pump, a secondA
me thod may be -used. The heat trans fer ioop-can be filled
from the fill and drain valve at the expansion tank location
with the use of an auxiliary»circulator pump. Colt Inc. pro-
rides this pump on:a per day rental basis. It is necessary
to pump the o0il up through the system until it begins to exit
at each vent valve located at the end of each collector TOW.
Again, care should be taken to avoid spilling any%oil.on the
roof. . The removal of all entrapped air cannot be guaranteed

with this method of system fill, -and it 1is thereforeunot the



-"Zpréferred:alternative. During the systém operationi thisifi”

_fentrapped a1r is. purged however, at the air purger and floW'

vent 1nsta11ed on the expan51on tank (1f the system is: so' o

-equlpped).

Afterfsysteﬁ‘filling-has been completed the installér should ...
operate the system thrdugh the by-pass filter, installed oﬁ.fﬁ
 the suction side of the pump, to thoroughly cleénse'the cir—fﬁ
culating fluid of all contaﬁinants. Aftér operating in this; 
ménner for four or more hour§, the'installer cén then close-

.the by-pass valves and remove and clean the filter.

3.7 Domestic Hot Water Installation -
After the heat transfer loop portion is completea, the instal-

ler may proceed with the domestic hot water system .installation.

3.7.1 Connecting Domestic Water to Thermal Storage

in ‘Section-3.6.4, the installer is given specifi;'instruction'
on_ how to install the plumbing from the secondafy heat exchah;
ger (the domestic water heat exchanger),.to the exterior
portion of the thermal storage vessel or the thermal storage
vessel enclosure. The installer must bring the main line from
the city water to the thermal storage vessel afea and install
this line to the lower 3/4" line coming from the secondary
hgat exchanger. It is recommended that a‘standard'anti-syphgn

valve be installed in this line prior to connecting the line to



the heat exchanger. The installer should leave sufficient

cﬁroom between ‘the anti-syphon valve and the connection- to the
heat exchanger to 1nsta11 a tee, from whlch will run-a 11ne
' to. the globe valve whlch 1s a part of the tank f111 plumblng -
~1line referred to in Section 3 6.5. The 1nsta11er may now -
connect 3/4" copper tubing to the second:line coming from theh:
domestic:water heat‘exchanger and run this 3/4'" lineAin to -

the water heater.

3.7.2 Installing Auxiliary Hot Water Storage Tank

Aestandard-gas'or electric water:heater:may be used as the
auxiliary hot water storage tank. It should he sized to han- -
dle estimated usage. Colt Inc. recommends the use ofjan
electric water heater with a ninimum size of 60 gallons. The -
contractor completes the domestic hot water installation by
connecting the 3/4"’copper'tubing between the exiting line of

~ the domesticiWater;heat_exchanger‘andlthe'colﬂ water inlet of
the water heater. The het water outlet from the water stor-
age tank is connected to the existing hot water lines in the

building.

A recirculation pump may be installed as an optional system
component. The addition of this pump to the domestic¢ hot
water circuit‘will assure that domestic hot water will be
continuously recirculated from the water heater through the
heat exchanger located in' the thermal storage vessel. This

will prevent the activation of the auxiliary heating unit
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W1th1n the water tank dur1ng extended perlods of 11tt1e or- no

domestlc hot water usage

3.7. 3 Connectlng Electr1c1ty to Aux111ary Hot Water

The contractor should arrange to have .an’ electr1c1an connect .
220-voltage AC power to the water heater accordlng to 1ndus; ;‘
tr1a1 electr1ca1 standards If the water heater 1s a gas f1red
model the 1nstaller should connect it to the gas supply
accordlng to local code requlrements

: . . . . . N -
3.7. 4 Checking for Hot Water. Leaksf

After the entire domest1c hot water Llne is connected proper-u
1y, it 15 posslble to check for leaks by using the freon
pressurlzatlon system coupled w1th a freon 1eak detector

Colt Inc recommends that to conduct the test properly, the
line should be pressurlzed to between 50 and 75 p51. The
contractor may choose a second method in whlch he pres-
surizes the’ system with air . and checks for leaks by

applylng a detergent solutlon at- each soldered and mechan1ca1
connectlon " A -third method of course, would be to run
'c1ty water slowly through the’ system while watching each
soldercd and mechanical connectlon for visible signs of -
leaks. All tests should be’completed before proceeding to

system filling.

3.8 lleating System Installation

,The:space heat system includes a liquid-to-air heat exchanger
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- and an auxiliary heat source as a second source of heat.

Both are installed ‘into the ductwork.in a conventional .. .-
forced-air heating system. A general plumbing schemitic is

illUstrétéd<in‘Figﬁre 3.8-A.

3.8.1 Installing Heat Exchdnger'Coils

Colt Inc.~sﬁppliés-a liquid-to-air heaf exchanger that has
been sized specificﬁlly for this installatioh; ;Figufe 3.8-B
illustrates the way in which this heat. exchangeér is instailed
within the forced-air duct&ork.» The exchanger is provided

‘ Qith fl&ngeg that have ﬁountiﬁgéhélés alfeadf boredQ'.Thé

two. sections of the forced-air ductwork adjoining both sides

of the heat exchahger coil unit?shouldAbé prdfided with a

flange deptﬁvthat aligns with tﬁelflanges on the héét exchénge;.

A\ COLT SOLAR HEATING COIL.
W\ coLLECTOR .

BLOWER .

"AUX. HEAT SOURCE

\ coLL. FD ERRE DN DN N ! '
\( puMP o 1 R T G THERMAL
_ N 23 : | sTorace ramx

/ DOM, HOT WATER-OUT

- WATER STORAGE HEATER
EXPANSION TANK . ,

DOM. WATER - IN

FIG. 3.8~A PLUMBING SCHEMATIC
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Holes are bored into the flanges of the ductwork adJacent to

Y

-both 51des»of the exchanger. Fx1st1ng holes in the heat

exchanger are used as a guide for boring. . Standard sheet
metal screws are used to connect the ductwork to each side of

the heat exchanger coil unit. The assembly is now ready to

" be installed into the ductwork.in much the same way that a .

nofmal forced-air furnace wouid be installed. If ﬂecessary,
the‘blowef and nmotor used in this installation can -either be
purchaeed beparately by the contractor or obtained from Colt
Inc.- as part of the system component package. The blower and

motor should be installed in the forced-alr ductwqu between

" the filtering system in the cold-air return duct and the heat
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exchanger»coil assembly. The heat exchanger may be 1nsta11ed
in elther a vertical. or horlzontal mode,.whlchever lends 1tse1f

morerconvenlently‘tp the space avallable fqr thi's purpose, butg

mﬁst'be installed upstream of the auxiliary heating Hevicetfr

3.8.2 [nstalllng C011 Plumbing

Colt Inc. spec1f1es the size of copper tubing needed to meet ?
the<space heat requ1rements of this installation. The
appropriate copper tubing stubs are supplied as part of the'
thermal storage-vessel unless the contractor purchased an
unassembied unit. In this case, Section.3.6.4 clarifies how
the copper tubing for the space heat appiication is stuhbed in
place. It is necessary to connect copper'tubing'frqm the
~vthermal storage vessel to the lignidétOJair heat exchanger
located in the forced=air ductwork. Mere specifically, the
copper tublng connects the ex1t1ng water line which 1eads
from the upper part of the thermal storage vessel through the
water system pump to the inlet of the liquid-to-air heat -
exchanger ceil. This allows water of maximum temperature to
run thrOugh thlS heat exchanger A swing check valve 1is to
be 1nsta11ed just out51de the thermal storage vessel in the
line that connects the water system tubing exiting from the
upper part of‘the thermal storage vessel to the water system
pump. The pump is to be hookedAup in the same way that the
pump for the_coilector fluid line is connected, that is;

with the use of unions to facilitate removal and servicing
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';fqhén'réqgiréd; ;Nexé,_thelinstalléf'is:td attacﬁ a Iiﬁé Ebﬁnecting
_the?ppmp'tb the'ihlet'of the heat”ei?haﬁger’coil. The in#thller
éhould pfovide;a tee with_é Véﬁt y&r&gwintﬁhe.high?ﬁbint of the
1iné,éxitingjthe héat exchangeruﬁbilzsélﬁhét air can-be purged -
ffom fhé system on start-up and fesfing.-‘fhis.line"is to run{hf
from the heat exchanger coil back to the storage wéfer inlet |
located in the lower part of ;he thefmal étorage.vessei.' Thié, ;

completcs the solar heating section installation.

3.8.3 'Checking Heating System for Leaks

Because the heating system isfnotva'glbsed loop, but open to
the ihside‘portion of the thermal stofage.vessel, it is not
possible to pressurize the entire loop,‘,However,'the instéilef
can pressure test the lines by placihg end caps op'the'main
and retﬁrn lines outside the thermal storage vessel before:
running the lines into the Vessel. With-thesg end caps in
place, he may remove the systém‘pump at the unions and insert
a Qhort section of copper tubing with a tee connected to a
vent valve. He then can pressurize the system with either air
or fréon and perform leak tests as described in Section 3.6.9
.6f_this manual. .After completing'thé'tesf, he must re-install
the puﬁp, remové the end caps that are soldered in place on
the main and return lines, just outside the thermal storage
vessel, ‘and then finish installing the heat-system plumbing
within the vessel itself. He should then be céreful.to watch

for leaks, in line where the end caps were soldered, when the
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“heating system is started up.

3.8.4 Installing Aux111ary Heatlng Systems

The aux1liary heat _source may be either a standard gas furnace,gf
"a central electric strip heater, 1nd1vidual room duct strip -

heaters, or 'a heat pump.

Colt Inc. specifies the total estimated BTU reqnirement and
the corresponding total required kilowatt output. ~The con-
tractor, however, is responsible for superv151ng the. proper
'1nsta11ation of the auxiliary heat source according to the

standard industrial practice in the geographic area.

3.9 Insulate All Piping

To facilitate most efficient operation of the heating system,
Colt Inc. will, if necessary, specify the R—nalue of the
insulation that is to be used around ‘all exposed piping. The
contractor may choose the type inSulation:to be ueed and is
responsible for supervising its correct installation. He
should note that. all exterior piping must be 1nsu1ated and
then coated with a weather-proof membrane. Colt Inc. suggests
specific -brands and suppliers to provide the best type of

insulation for each purpose within the heating system.

The following -piping must be insulated: (1) the entire heat

collection/transfer loop; (2) the domestic water piping between
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:fihqlthégﬁgi.storagé vessel and the hot water storagg.tankf?and
:'(Sj'theQSpqéefheat supply andaxetufn lines<running‘betweenfthe:

" thermal Storage vessel and.thé?heat'coilfwithin;the}ductwbrk.

3.10 Controls Installation

" The control~system design includes the folldwing' (1) a diffe};“ 
ent1a1 control coordlnatlng the heat collectlon/transfer fluid : ©
pump with the amount of avallablg insolation, and (2) two sepf.f
arate motor controllers coordinating the solar’and auxiliary :”
source Heating operation. A fhird differential controller is.
vneceééary, if a domestic hot- water c1rcu1at1ng pump is used. An
111ustrat10n is provided to clarlfy the 1nsta11at10n of these

control designs. Figure 3. 10 A the system schematlc, shows
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A4the placement of the dlfferentlal controller, the sensors,;*ﬂ”'
?temperature sw1tches, the standard thermostat and the two '
motor controllers w1th1n the control c1rcu1t F1gure 3.10- B

is an alternate: system schematlc whlch 111ustrates ‘a two stager

thermostat rather than the hlgh,temperature sw1tch.

"3.10.1 Instailing DifferentialVContrdller:

A specific differential centrolleriwith installation instruc-kh
tions and aAschematic is supplied as part of the sYstem‘compo:
nent package. Basically, its‘fuhction is to monitor the pump-
ingiactivity within the heatltransferfieop. (See Section 4.1.
for a.more detailed explanation.) It can be installed ahywhere.

near the collector fluid pump.
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'dewSémﬁéfs activéte thé~differehtiai~controi : One'of the§é .
 _ sensors is 1nsta11ed as part of the. thermal storage Vessel

Alnstallatlon (Rev1ew Sectlon 3. 6 6.) The other is a small
sensor whlch ‘is 1nstalled by Colt on the. absorber surface of By
one of phe solar panels, Its purpose 1s~tp measure solar’ §
'colleCtor‘surface temperature. ColtAInc; recommends that
18-gauge, - two-conductor stranded wire in conduits Be used to .7

-attach the sensors to the differential controllers.

If a domestic- hot water circulating pump is used in this
"~ instdllation, Colt will supply another temperature sensor to be
installed within the domestic hot water storage tank. Figure

3.10-C illustrates this installation« In this case, the

DIFFERENTIAL CONTROL
3~ TEMPERATURE SENSOR

. .. WATER OUTLET :
. : /WATER HEATER
.

"FIG. 310 -C RECIRCUL A TION PUMP S‘E/VSOE’
INSTALLATION
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'1jtemperature Sensor. Wthh is 1nc1uded as part of the thermal

Qfstorage vessel. 1nsta11at10n comes w1th two sets. of, leads.f,ff}?

This second set-of leads is to be attached to the @ﬁprOPriétéﬂff;f

leads within the differentiaI'controllef.-:Specificfinsfalla{:xfi

- tion instructions, including a schematic, are provided as

part of the component package.

3.10.2 Installing Temperature Fhermostat }

The temperature thermostat is a standard room thermostat. It

should be installed in a conveniént place inside the building

and is connected as éhown in the schématic, Figure 3,10—AQ

The thermostat has a dual purpose: (1) to control the activity

of the a&xiliary heat source, and (2) to control the pumping

activity within the solar space heating system. If a two-stage

thermostat is used, the installer should refer to Figure 3.1043

for a diagram of proper'wifing; He éhould‘note that the high
temperature switch is eliminated. It is important thaf the

) .
auxiliary heat source controller is connected to the second
stage within the room thermostat. For new buildings, all
wiring to énd from the thermostat should be run during the

prewiring stage of construction.

3.10.3 Installing Motor Controllers

Colt Inc. supplies two motor controllers as part of the sys--

tem component package. These controllers are sized for the
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,voltage and amperage requlrements of thelr'respectlve‘control
'act1v1ty (See schematlc Flgure 3 10 A or 3. 10 B.) The motor’g
controllers can be 1nsta11ed w1th1n the ut111ty or malnten;*f
- ance sectlon of the bu11d1ng and should be. w1red thrOugh con-
”ﬁdUIt us1ng a method standard to the electr1ca1 codes in ‘that

geographic area.

One of the controllers will actlvate the water pump w1th1n theh
solar space heat portlon of the system It is controlled by
) the room thermostat and by the low temperature sw1tch pre—-
V1ously 1nstalled (ReV1ew sect1on 3 6 6 ) All control wir-
1ngA1s low voltage, 24-volt w1r1ng The motor controller is
equlpped w1th a relay act1vated by a low-voltage power source.
_ The relay contacts are elther 110-- or 220- Volts sized for the
“anter pump used in the system. | | \
VThe other motor controller.is controlled by the Same.room
thermostat‘and“by the high temberature switch previously
'..installed or by the second stage within the two- stage thermo-
gstat (Rev1ew Sectlon 3.6.6.) The controller is also equlpped
':w1th a relay actlvated by a 24 volt source. The relay has
220 -volt contacts which control the activity of an electrically
supplied auxiliary source heat system. However, if the
'aux1l1ary source 1s a standard gas furnace, or a gas heat pump,
a low voltage relay will be used to send a 24 volt 51gnal to:

the pllot and burner assembly within the gas furnace
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3. 11 Test1ng System

jfTTestlng 1s requlred to make sure that all controls w1th1n the

'”7system are functlonlng properly The tests covered in thlS

lsectlon are meant as-a gu1de only. If the electr1ca1 or: plumb--_ﬁ

ing sub contractor prefers other rellable tests, he is encour- L
aged to use them

i

3.11.1 Testing Electrical Controls

The schematlc, Flgure 3.10-A, shows ‘that the electrlcal con-‘

3

trol c1rcu1t contains the h1gh temperature SW1tch ‘the room

thermostat and one motor controller The h1gh temperature sw1tch

is a normally closed switch wh1ch opens when the temperature.
rises to 105°P Before it is installed, this switch can be "
tested with-an ohm meter to make sure that 1t is closed at -
amblent air temperatures below 1050, The contractor‘can then
place the switch in water heated somewhat above 105°F CIf the"
switch is operatlng properly, it should open 1mmed1ate1y upon
_belng Submerged Assuming thatbthe ambient air within the
thermal storage wessel is below 105°F "the aux111ary heat
electric system can also be tested by adJustlng the room thermo-
stat so- that the internal contacts close, at which p01nt both

the fan and the aux111ary heat source should be actlvated

3. ll 2 Test1ng Flow Controls

As 1nd1cated by the schematlc, the flow control part of the
system contalns the low temperature sw1tch the room thermo-

stat and the motor controller wh1ch activates the system
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'n”water?ﬁﬁmp~' The-low?temperature sWitChfisLa norma11ynbpén*w
SWltCh wh1ch closes when the temperature rises to- 90°F ‘ This”
sw1tch can ‘be tested w1th a standard ohm meter to make‘sure ;
that it is open at ambient air temperatures below 900F ‘Thejl
h contractor can then place the sw1tch in water heated somewhat‘I
above 900F. If the switch 1is operating properly, it shouldlfzﬁ
close immediately onn being ‘submerged. To testftheffiow-<"'
~control electric system;-it is necessary to remove_the"low
.temperature"switch from its;position iﬁlthe'thermal'stdrage- 1
vessel and immersé it in water known to be‘above 900F. Newf
-the:thermostat should be adéusted‘So that the ihternal heat -
contatts close; at which point, both the fluid pump~ahd the
air blower should be activated. 'To make sure that the |
¢entrifugal pump has waterlrunning through it"dﬁring the‘test,
it is important that 'a hose carrying city. water be attached

to the fill valve on the suction side of the water pump.

After the tests have been satisfactorily completed, both the
high and low temperature switches can be re-installed into the
thermal storage vessel.

-

3.11.3 Testing Safety Devices

A safety device that should be tested is the pressure relief
. valve installed at the expansion tank in the heat-transfer
fluid loop. . Colt éubplies this relief valve factory pre-set

'at a safe maximum operating pressure. By slowly pressurizing
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Jefpthe system at the expan51on tank to. the pre set pressure, 1f the

‘,ffvalve is’ operatlng correctly, 1t should automatlcally rel1eve in}ui

:_'the pressure bulldup when the. pre set pressure 1s reached

1'Th1s test should be conducted before f1111ng the heat

' collectlon/transfer fluid loop with mineral oil. -

3,12 Filling the ThHermal Storage Vessel .

The thermal storage vessel islfilled by opening the globe
valve from the domestic water supply. "If the contractorvhas'
dec1ded not to install the float sw1tch he should prov1de a
' dip st1ck to measure accurately the helght of. the water w1th1n
the vesscl, The stick is marked at the rec0mmended‘he1ght |
;for system operation which will maintaln‘the water level to
withln'One foot of the inside top surface of the‘vessel.. The
contractor should avoid exceeding the dip stick mark when .
filling the Vessel'with water. If a float sw1tch has been'
installed, he should fill the system until the 1nd1cator 11ght

goes off.

3.13 Balancing Performance

The three positions on the dlffercntlal controller switch are
~voff,” "on" and "automatlc." [n-the "automatlc" position, the
system is controlled by the two temperature SENSOTrS: -one on

the collector ;surface, the other:inside:the thermal storage
vessel ' However, while balancing the system' the ''on" pos1t10n

must be used to gain manual control of the heat transfer f1u1d



::puhpﬂf,The,noffv'position,merely.turns-the sYstem off.

The system'should be balanced during.daylight hourslmhentan o

apprec1ab1e amount of 1nsolatlon is.. belng rece1ved The

1nsta11er places a thermometer into each. thermowell 1nstalled

‘at the end of each collector return manlfold. While contin- l :

uously monitoring the temperature read1ngs, the contractor’
throttles the ball valves in the supply manlfoldlng until all
thermometers indicate the same temperatures ThlS balanc1ng-
should be done long enough to make sure that the system is

stablllzed.

4.0;ASystem Operation

Un~to this point, the manualthas covered the installation
procedure for the Colt.solar heating system. From this point
‘on, the manual deals with system‘operating procedures estab-‘
lished by Coltflnc, to aSSure the oorrecttand most efficient .

operation of the system.

‘ 4.1 Description of System
| ) A solar heating system is a two-part system consisting of

l energy. collection and energy distribution.

Energy collected within the system is called "free energy"
because it comes from an inexhaustible supply; that is, the

sun It.is a non-polluting form of energy collection and is



A'1ndeed free after all orlglnal costs have been recaptured

The energy collectlon apparatus con51sts of ‘an array of solar'”*"

‘dlfferentlal controller wh1ch act1vates the pump The conf;ff.'n

is defined as the difference in temperature between the sur-

‘storage vessel.

“directly frOm the collector surface and’ transports the heat

the fluid passes through the exchanger, it releases the heat

panels, the fluid transport 1oop, the f1u1d pump and the

troller activates the pump, turning it on when a pre set

temperature differential of 20°F is reached. Th1s d1fferent1a1

R

face of the solar collectors and the water'within the thermalh”

When the 20°F temperature differential is reached at the
beginning of the day, the differential controller'turns on the
fluid pump. At this differentfal and'greater, the pump riins
at full speed achieving maximum heat-collection capability.

As the fluid passes through each solar panel it absorbs heat

to the heat exchanger inside tlie thermal storage vessel As

to the surrounding water inside the storage vessel. The

fluid then passes out of the heat exchanger to return to the
solar panels for reheating, and the cycle is oompleted. After . ) |
start-up, this cycle is repeated continuously throughout the .

day at maximum-heat-collection capability as long as the '

temperature differential is 3°F or greater. ToWard‘sunset;

as the collector surface begins to cool and the dlfferential
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Ee,decreases to. 3°F and below, the controller turns the:pump off

ATh1s is a. very 1mportant part of the system control because it
is- unde51rable for the pump to be operat1ng when the collector
surface temperature 1s equal to or below that of the water
temperature contalned w1th1n the thermal s*orage vessel 1f
the pump is turned on when the temperature of the solar collec-?;
tor surface 1is less than that of the water in the- storage o
vessel, the solar collector will act as a-liquid-to-air heat
exchanger, dissipating heat from the thermal storage vessel
into the atmosphere. This is obviously an undesirable con-

dition and can be avoided by operating the differential con-

troller correctly.

The'energy distribution apparatus includes the water'pump and
the liquid-to-air heat exchanger which is .installed in the
forced-air ductwork. Heat is distributed when ambient air
within the building is low enough to close the heat switch
Acontact inside the room thermostat. ‘The temperature of the
water inside the vessel determines whether the solar heat
auxiliary heat, or both systems will be actlvated to meet the

heat requ1rements of the bu11d1ng

If only the solar heat system is activated, heat is distri-
buted by hot water transported from the thermal. storage vessel
to the liquid-to-air heat exchanger inside the forced-air
ductwork.. The hot water gives up heat to the air being blown

‘across the coils. The storage vessel is sized to meet most
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ﬁfthermal energy requirements, eVeh‘duringjperiddScwheﬂfthere

is. "

no insolation. Dependingiupon theAnumber-of:peopleaasiagrtheffﬁf

syétem and their individual heat requiremehté, the thermal-§t0r9$

age vessel can p0551b1y meet space and water heatlng demands §1‘7

for several days during perlods of. 1nc1ement weather . Lf th

e.*

heat contalned within the storage vessel is 1nsuff1c1ent to~ i7‘J

meet the space heat requirements, theﬂauxallary heat system
will actirate'automatically. This 1is regﬁlated by the high
and low temperature‘switches installed within the_thermai.
storage vessel. When the water within this vessel ié abore
1059F, the solar energy system can, without any'assistance;
meet -all normal space heat requirements. When the water is
below 90°F, the system cannot meet any of the space heat’
‘requirements (the.lowutemperature switch-turns the sYstem.’
water pump off). When the temperature of the water in the

stdrage vessel is between 90CF-105°F, the solar heat system

- can meet the space heat requirements. However, it may do so

at a slower rate than the building occupants are willing to
tolerate. For this reason, the auxiliary heat system is

activated at a 105°F water temperature and below.

In summary, (1) when the water within the thermal storage

vessel is above 1050F, all space heat requirements are met by

the solar heat system; (2) when the temperature of the water

is below QOOF, all space- heat requirements are met by the

auxiliary heat system and (3) when the temperature of the.




61
iwater 1s between 90°F and 1050F, ‘both systems operate to meet'h

' space heat requlrements

+If the contractor chooses a two- stage thermostat as-part of
the systemtcontrol, then the ‘high temperature sw1tch operatlmgi
criterium~is.not applicable. Instead,-the:aux111ary heat

seUrce will be'activated whem room temperature,drqu~to two
degrees below that temperature set on the room thermostat..

The solar control portion a5~described<abeve:willvstill'be

- -applicable.

4.2 Nominal System Operating Parametets'

Colt Inc. inclpdes as part of its data package the nominai'
operatihgvparameters that should behmaintained to provide the
most efficient heat‘collection and distribmtion;f fhese para—
meters 1nc1ude a heat collectlon/transfer f1u1d flow rate of
approx1mately 7 gallons per minute for each collector
installed within the array; a storage water flow-tate of

five to 10 gallons per minute; and an expected temperature = -
rise betwecen 10 and 12 degrees per pass:through each collector.
" The contractor should make sure that the blower amd motot
combination is correctly sized so that it will provide.the
desired air flow rate when operating inside the duct system.
éolt‘lnc. has thoroughly studied the space-heat requirements
for this'building and is supplying pumps that meet reauiredl

flow rates for both the heat-transfer fluid and water systems.
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‘Thls 1nformat10n on flow rates ‘is prov1ded on the spec1f1ca—73"
=;t10n sheet w1th1n the data package. If the contractor chooses.~

to:monltor;the twoffluld flow_rates, he -can do SO by 1nstall-

ing visual flow meters in each of the two lines.

4.3 Effect of Varlatlons on Performance

System performance will be adversely affected if the flow

rates ‘vary appreciably from specifications.” Within the energfi
collection and transport loop, a variation in the:fluid flow |
rate will cause a deerease in the rate of thermal energy'inpnt

into the storage vessel. A variation in.the'water flow rate

causes less than efficient liquid-to-air heat -‘transfer.

5.0 Maintenance

The Colt solar heating system is a sophistieated heating system
and, in some ways, can be considered a commercial ‘heat plant.‘
It is somewhat more complex than the standard‘gas or elect- |
rically powered furnace found extensively in today's housing
industry. For this reason, the solar heating system may
'require general maintenance unfamiliar to the‘average home- : -
owner. The following sections outline various maintenance
areas’that.one can expect to encounter.

[N

_5;1 Routine and -Preventive Maintenance

Routine and preventive maintenance should be performed on a

regular schedule for increased overall system longevity.



;nghe collector surfaces should be washed thoroughly when dlrty,i

i:iapprox1mately four t1mes a year . ThlS malntenance should be |

A"'done only when the collector surface is cool durlng the early
'mornlng hours. It should not be . performed at any tdme durlng

,con51derab1e 1nsolation 51nce the thermal shock to the glass

surfaces may be suff1c1ent to cause breakage.~

. Both pump motors and the blower motor should be lubrlcated

u51ng the correct welght ‘motor oil at 1ntervals specrfled

w1th1n the instructions supplied with each of these components

The water level within the.therma] storage vessel Should be -
checked every three months and water should be added if it has
dropped below the recommended 1eve1. Also thls water should
be tested for alkalinity periodically, and, if.necessary, neu-
tralized’to help prevent mineral buildup wdthin'the coils of

the liquid-to-air -heat exchanger;

" The mineral oil within the heat coliection/transfer loop

" should be checked every twelve months for signs of sludglngo
or general deterloratlon by runnlng a small amount of oil
from a vent valve in the solar panel array. Care should be
exercised to prevent spilling oil on to the building roof.
This 011 has' an 1ndef1n1te closed-loop operation lifespan
if proper malntenance is observed. However, 1f it comes in

constant contact with an air interface, it will show severe
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;“disédioration‘and*sludging?

The water in the water storage heater. should be lesHedAperiqd?f:’
ically to minimizé'rust and mineral buildup.

‘The air filter inside. the ductwork should be changed every s%*},
.months.-or, if needed, sooner, depending‘upon geographic

location,

5.2 Trouble Shooting

The Colt solar system is primarily made up of two sub-systems;f
one, mechanical; the other, electrical. If problems occuf:in
either of the. two suB-systems the following is a brief
trouble- shootlng guide that should be followed while trylng to

locate the source of the failure.

A problem occurring within the mechanical sub-system usually
manifests itself by a variation in fluid flow rate or a
decrease ‘in heat output from the fhermal'storage vessel. The
maintenance technician should begin by:lboking for leaks within
the system, If he doeé not find any leaks, he should check-
the: pump to see if it has lost its prime, which will cause
severc damage to the pump‘impeller. In this case, the pump
will not be operating. Howeﬁer, if a small amount of air.is
entrapped within the system; the pump willlcontinué to oper-

ate, but at less than an optimum performénce level. In this
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'ﬁfease, the malntenance technician’ should bleed off some of the
'.911 from the pump hou51ng to check 1its clarlty -If the 011

from the pump is foamy, it w111 indicate cav1tat10n because of

exce551ve~a1r entrainment,

If other components, such as valves, fail to function prop-
erly, the system could be conteminated with dirt, steel wool,
solder chips or other foreign particles thet might not have
been removed duriné filtration prior to operating the system.
.The specific component may have to be removed fer cieaning‘

r, possibly, replacing. System contamination may élsopeome
from a hot oil/air interface that has lasted long enough to. .,
cause sludging of the mineral oil, which isfdiécuséedlpreF
viously ih this section. The sludglng or excessive discolor-

ation will be 1mmed1ate1y apparent.

In this case, it is necessary to te—instelllthe system filter
to truap any large particles and then to pump the oii out of -
the system. When this is completed, the system may be filled
. with new oil. (Reyiew Section 3.6.9.) 'Befdfe actual
-Start?up‘ef the system containing the new"oil,ithe %iltering

process explained above should once again be used.

Electrical malfunctions could be caused by a failure within
the perary power circuit which 1nc1udes the 110- and 220-

volt main: circuits, the control panel and connections to the
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Aicontrollers and other system componehts.: If there is & fallure‘f
len the heat transfer fluld l1ne not due to- the pump 1tself
dthen the malntenance techn1c1an should look for .an electrlcal .
“fallurerby 1nspect1ng the wiring from'the pump through the_h-f
-differential- controller to the two thermal sensors .one oh'thegy
'roof, the other in the thermal. storage vessel The techniciah&'
shouldutest both of these sensors with a standard ohm meter to?T
Aassure'thatlthere.ie no line break. He should theh make sure ;
that the differential controller is in good operating con- .
dition and that the triac and other electronlc components w1th1n
the controller have not been burned or damaged in some other
way. He should make sure that all relays are operating

correctly,

1+ there is a tailure in the auxillary heat source apparatus,

the technician should first test the two temperature switches

installed within the thermal storage vessel; that is, the low

temperature and high temperature switches. He should make

sure that there are no line breaks. He should also make

;sure that the room thermostat is operating properly and then

check the lines leading to the two controllers that operate .
the pump and the auxiliary heat source. Finally, he should

test the specific component, that is, the water pump motor

and the auxiliary.heat source.

5.3 Unscheduled Maintenance

Unscheduled maintenance is major maintenance required as the
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- ‘result of a failure in a system componeht} of plumbing leaks,
‘d;_of a»malfunétioning electric controller. Such’maintenante
‘generally requires the services of anTelectricihn'or plumbing |

contractor. -

Two types of unscheduled maintenance’ include: (1) problems ff{
occurring within the thermal storage veSéel,.and (2) problemé-j
. resulting from failure of component parts, in particular; the -

two fluid pumps.

If it is necessary to gain adcess to the interior of the thefmal
storage vessel,.the repalirman should firs; pump aé much water;
out of the vessel as necessary to gain this access. It is |
véfy.impbrtant that the intefior of the vessel ié.properly
ventiiated before the repairman enters it.. ff the vessei hés

to be completely dréined to service an'interiqr component, the
repairmanlshould‘clean out all acCumulated sludge'at'the

botton of ‘the vessel before refilling it.

- In the case of pump failure, the pump can be easily removed
from its'position wifhin theAfldid‘lbbp at the union juhctions.
After the pump is serviced and while it is being reinstalled
into the fluid loop, the repairman should make sure no air
gets into the'loop; This  is accomp}ished,by first‘reconnect;
ing the fluid line at the union on the suction side of the

pump;'then, by ‘pulling slightly out of alignment the tubingA_
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v eonnected to the dlscharge side of the pumf, 1t'1s p0551b1e to
“;Jflll the dlscharge tube and pump w1th replacement heat transfer;
ﬁA o1l by us1ng a funnel Flnally, the dlscharge 51de of the'f‘-
'pump can be connected to the f1u1d loop. by 301n1ng the upper ﬁf
unlon halves Should a small amount of a1r enter the system;t-h‘

during this process, it 'is purged at the vent valve.

Two precautions mUst/be taken to.repait-leaks that dccdr,
either on the roof or inside the building:.fl);temeve anyloil
that has leaked onto the building roof; (2) drain:the oil
- from the immediate work area in the heatvtranSfer'loop where

soldering is to be done.

0il on the roof should be cleaned up as thoroughly and
quickly as possible by using a commonJdetergent‘diesolved in
water. If mineral oil is allowed to remain on the roof for
an extended period of time, it can soften asphalt shihgles.
The repairman should be especially careful while doing anv

type of repairing or venting of the collector'manifold.

When it is necessary tolresolder a fitting or to exchange
fittings. within the heat. transfer 1oop,-the repairman should
first drain the 0il from the immediate work area, if possible.
lle then should cut out the defective part.vith either .a tUbj-
ing cutter ot a haeksaw. Before installing a new cemponent.

with couplings, he should try to dry out as. much mineral oil
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‘?as’poséible"from:the\inside'of the'adjacent'tubing If'properp
.Aprecaut1ons are taken, there should be no- problem solderlng

the new component 1n place After the repalr or replacement
" is completed it is necessary to use a vacuum to fac111tate

'thorouphly f1111ng the system’ and remov1ng all entrapped air.

If ainﬁnor'leak occurs at a fitting that la solderedpin‘placefél
it is not necessary to drain the 0il in the area of the leak.“l
" in order to make: a solder-type patchr' Beéauée the oll is in
an air-free environment, it Cannot‘support combustion, even
while the repairman'ie soldering the exterior of the pipe and_
fitting. He should, however, thoroughly clean the area before
soldering“to assure good adhesion. Note that,when normal

- soldering practices are followed; even re51dual m1neral oil

in the fluid lines will not present a combustion hazard.

5.4 Safe Installation § Maintenance Procedures

The objective of this section.is to familiarize the mainten-
ance technician with information that will help him perform
his job in a safe manner. First of all, extreme care should
be tahenlwhen using a soldering torchrto<repalr the heat
collection/transfer fluid line. The‘fluid flowing within
"this line is not water, but a mineral oil with a specific
flash point. 'However, the line can be repaired ln a safe

way, as indicated in Section 5.3, which provides instructions‘

for repairing leaks.
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5,Another p01nt on malntenance safety is: the preSSure~relief’

'ivalve in the collector fluid 11ne should be checked per10d-~

1cally to make sure it 1is functlonlng properly .ThlS can be¥f
done by slowly pressur1z1ng the system unt11 the spec1f1c

pre;set pressure is reached. "At- this. p01nt, the valve should“;
open; reiieving the:excess air pressure from the top ef the

expansion tank.

A third point on maintenance safety is a warning about'clean;-‘

ing the collector glass surface durlng periods of con51der—

~able insolation. All maintenance on the glass surfaces of

the collectors should be done only during early morning hours
when it is cool in order to avoid breakage resulting from

thermal shock to the glass surface.
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