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NOTICE

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

This document is a portion of the Proposed Instrumentation

Plan (ref. SHC-1006). The intent is to provide necessary
instrumentation for MSFé;as specified in the.S.O.w.,_Paragraph
4,3B. Full compliance to the proposed inétrﬁmentation plan;

as specified in SHC-1006, is out of the program scope. This
plan contains a'system'descriptive sumpary and a definition of
‘the requested instrumentation. To assist in instrumentation
definition, a schematic has beeh prépared showing instrumentation
locations, line size, and flow directions. A list has been made
of all required instrumentation, as specified in NASA SCH-1006,

and the system operating modes have been defined.

2.0 System Descriptive Summary

The prime element of the collection system is the flat plate
solar collector. It is capable of being integrated into a
sloping roof or placed on a flat roof using truss supports.

The collector is water tight to the outside elements and is
insulated. Solar heat from the collector is carried by a trans-
fer fluid to the thermal storage tank, where heat transfer takes
place in a secondary heat exchanger; to permit thermal storage
in a large, water-?illed tank. The heated water is then pumrped
through a liquid-to-air heat exchanger to proﬁide space heating
when required. An auxiliary electric strip heater provides heat
when the solar Storage is not available. Domestic water passes

through a hot water heat exchanger in the thermal storage tank,

A-1
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~ prior to passing through the auxil@ary electric hot water heater,
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2.1 System Type R
The type of system that Colt will employ, at the operational

test

w

ites, utilizes a flat plate cellector with a paraffinic
lignid heat transfer loep that transports paraffinic oil
through a secomdary heat exchanger in a water thermdal storage

tank.

12,2 Callector Aves
The collector measures approximately 10' x 2'. EBEach collector
absorber suriace is 17.06 square feet.v Each operational. test
site iIs expected to have 35 collectors providing approximately

600 square feet of ahsorber surface.

2,3 Collector Description
2.3.1. Absorber Burface
The absorber surface consists of two (2) flat 20-gauge
steel plates formed together by seam welding, and
pressure expanded to provide a flow path for the heat
transfer fluid. The éurface of the absorber is selecs

Ctively coated with bright nickel and black chrome.

2,.3.2 Collector Frame _
The caliector frame is uniquely fabricated from a single
shoet of 20-gauge steel to support the glazing, contain
the back side insulat! -a, provide a fire retardant

barrier, and house the abserber plate., The {frame, in
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Oconjunctian_with the glazing interface moldings, Qancpeo
integrated inte the roof between the joists of a building, o

- E\ v )
or receive support structure for placement on a flat roof, -

i

2.4 Thermal Storage “

~ Bach of the two (2) operational test sites will have diffevrent

thermal storage tank configurations, One tank will be a 1500

- gallon concrete container: that will be insulated with I" of

urethane foam and will be buried in the ground. Heat transfer
from the collector thermal fluid takes place in a composite
flat plate heat exchanger assembly housed within the thermal

storage tank.

The second tank is fabricated of steel with an integrhl plate
coil heat exchanger forming the cylindrical shell. This tank
will also be insulated with 2 inches of urethane foam. The
steel tank will be placed inside the operational test site

building.

2.5 S8pace Heating Method

liot water will be pumped from the thermal storage tank through
a liquid-to-aiv heat exchanger located in the heating duct. An
auxiliary electric strip heater will be installed in the same
heating duct to provide heat during the absence of solar heat-
ing. A squirrel c¢age forced draft blower will provide aivr

circulation through the heat exchanger and the auxiliary

electric strip heater.
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2.6 Hot Water Sub System ° ° o .
G o o) ¢

~

s N a o o -
“Lomesticowater will pass thfough a 66 galion hot water heater -

o

o] L . T =} a © .
e¢xchanger hpused in the thermal storage tank., It will then .

a

pars to a 52 gallon clectric water storage heateér manufactured

by American Appliance Manutacturing Cerporation. .

The electric heating element provides auxiliary heat when the

water temperature drops below 125°F,

2,7 Energy Transpart System
2;7.1 Rlowers
Cult has specified » Davton florced draft blower, capable
of moving 1800 cfm of air across the heating coil and
electric duct heater. This blower is a part of the heat-

ing duct.

2.7.2 Duut
The duct cress-section measures 31" by 21' and is fabri-
cated of 20-gaupe sheet metal, iusulated with fiberplass,

downstrecam ol the heat exchungers,

2.7.3 Pumps

Colt has specilied twe (2) types of pumps; cast iron anc
stainless stcci. Both are manufacturéd by Grundfos Pump
Corporation. ‘the cast iron puwp will be used for the
clesed lcop system in the cellector loop which pumps para-
ffinic oil., A stainless steel pump will be used in the

space heating loop which is an open system pumping water.
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Pimp specifications to be supplied later. o
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_2.7.4 Piping . ; .

All piping shall be Type L copper tublng,llnqtalled with -«

sweated copper fittings. The diam€ter of the pxplng 1sD

Bl

uoted on solar sybtem s;hematlc piping. Length of run

w111 be as xequlred by the partxculnr 1nbtallat10n.

2,7.5 Fluid Type _

baraffinic oil .Dow Therm HP), has bcecen Qelected for the
system heat txansfer fluid, [t is low cost, noncor1051ve,
has a moderate v1scos:ty, and a hlgh 11ash point. . In
addztlon, it has no freezing or boLllng plnblems, requires
only a moderate purping power, and contributes to excellent
pump and valve life. The table below, Table_Z.?,S-ly

describes the physical properties of the paraffinic oil.

TABLE 2.7.5-1
DOW. THERM HP PHYSICAL PRCPERTIES

Pour Point (ASTM D-97) ==---e=e-ocmmosncavanananns ~-  18°F
Flash Point ----------rcemmoomrmmma e e m e e 420°F
Fite PoInt ---rrmewommmcmemao o e e mm e o e m e 460°F
19901 200°F
[T v

Thermal Conductivity

(BTU/ (HR) (FT2) (°F/FT) -----v--n-- .078 .076
Viscosity (Centipoise) --=-----w--- 28 4.5
Density (gm/cm3) -+ aeeiomiinaaaan .85 .82
Specific Heat (BTU/16%F) ~--------- .47 .52

AS
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‘hot water heater will run on 220 volt.

2,8 Auxiliary Energy

For eaLh operatlonal test site, both 110 and 220 volt service
o

o
will beorequired. All controllers will be supplﬁgd with 110

Avol% powér with the exceptien of the thermostat that will be

fo]

’lowtvéltage. All motor ControPlers will be switchedqﬁy low

ﬁoltage. The pumps and the forced dragt blower will run on

110 vokt power. The auxiliary strip heater and the auxiliary

. o
] o o
2.9 Operational Coatrel Sequenceq')
.

The Colt solar heatlng and hot water heating system is most

o]

63511y desc*lbed by the solar system schematic sh@wn;on Flgur&

) 2- g l “ ¢ ” PR & ‘4

Controi-of:pﬂmp P-1, which pumps the heat transfer flaid ’,
through the collector and the thermal storagectank, is accom-
plished by a differential temperature controller. This control

)
measures the exit water temperature of the collecter and com-

pares this temperature to that of the water in the storage tank.

When the heat transfer fluid leaving: the collector is approx-
imately 8°F greater than the thermal storage tank temperature

pump P-1 is turned on. When the, heat transfer fluid temper- .

ature decreases and approaches the thermal storage tank temper-

ature, pump P-1 is turned off, Control system stability is
achieved by the correct temperatdre switch points’to prevent
thermal cycling. Depending on the system siie, switching

stability is generally achieved With a temperature delta

@
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setting of approximately eight (8) dogrees,

Pump P-2, supplying hot wator to the space heating heat

exchanger, is tumed on sinultaneously with the air circulating

blower by the first'staga of the room thermostat. Should

insufficient solar heat be available, the second stage thermo-
stat will turn on the auxiliary electric strip heater. With
the auxiliary heater on, air will continue to be preheated by

the selar heat exchanger with pump P-2 on, as long as the

solar hot water is above 90OFR,

Pump P=2 will cut off when the hot water drops below 90°F. At
any time the auxiliary electric heater is on, the Fforced draft

blower will ulsa bhe on,

2,10 Coefficient of Performance

To be supplied later,

0 Instrumentation Definition

3.1 Instrumentation Locations

. Figure 2.9-1, the System Schematic, shows the location of the

Sinstrumentation to be used on the operational test system and

all piping sizes.

3.2 Instrumentation Parts Schedule
Table 3,2-1 lists the instrumentation to be used in the oper-
ational test systems, This list is correlated to the System

Schematic and the requivements of NASA SCH-1006.



TABLE 3,241

INSTRUMENTATION Lis)

: S
SYMBOL DESCRIPTION . RANGR MEGR, PART NoO,
W00 | Collector Flow 00-206PM | Ramapo  [Mxv-1 174
T100 Collector/Storage Out 309-200°% | Minco BE3EN03
T101 Collector In 3092200 | Minco 85310 03
Tio02 Collector Out 309-2209 | Minco 883-F203

T103 | Collector Surface +409-450°  Minco 8344
T104 Collector/Storage In 309-220°F | Minco §53-F203
w101 Storage Flow 00-206PM | Ramapo  [MKV-1 1/4
T200 Storage Upper 3002209 | Mingo §83-1203
T201 Storage Middle 300-2209F | Minco 553-F203
1202 Storage Lower 300-2200F | Mince S583-F203
T300 Domestic Water/In Storage {300-100°0 Minco S53-1203
T301 Domestic Hot Water Out 309-. 2200 Minco SR3I-Fr03%
T302 Domestic Water/Out Storagef 309-220° Minuco 553-Fr03
1303 Auxiliary Hot Water

Stotage 309.2200 Minco 5831203
T304 Domestic Water/In W,S.II. 309- 2200 Minco AR3-F203
T305 Domestic Water/out W.s,U, [309-220° Minco 5531003
W300 Domestic Water Flow/

Storage In 0-20GPM Ramapo MRV-172
W301 Domestic Water Flow/

W. 5. 4, Out 0-206PM Ramapo MRV 102
EP300 Hlect, Power W,S.H. 54 KWH Ohio

Bemi tronics JPCS-\Y

T400 Heat Storage/out 309.2200 BEI-1203

Minco

A9
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TARLE 3001

{¢ontinuad)

warxunh\r\rrum 11QT

) m“ el i i il KA ) ety
SYMROL | DESCRIPTION RANGH i - MBPGR, 3 l‘;\i}‘l‘ iig.
T401 Heat Coil In Jov. 0 Minew T EE%-1003
02 Heat Coil dut 5Q0- 2200 Mineo RN
1403 Heat/Storage In 300-2200 Mineo SS8-1207
402 | Alr - Heat Coil In $00-2209 {  Mineo BES- 1142
1405 Alr - Heat Coil Out F09-1509FF  Minew ORI i O
TA00 Aiy - Heat Duct dut 001509 Minco RE-RLRD
EP400 § Blect. Power Control,
P. and P, L&KW Ohio 7
" Semitronies] PCE-XY
EPAOL ¢, Power - Duct Heatey 15 KRR Whio
Nemitrontenf PON-XX
Wad¢ lieat Coil Flew/In gU-200PME  Ramapoe MKV 374
w401 Puct Flow D200 CEM ] Dietrich Sty
Tepe IR
Robinson-Haflpem
W2 Heat Odil Fluw/Out ) - 2AGEM Ramapoe MRV S04
T001 T Ambient -390 - 150% Mineo $55-1182
ToO1 Tatal Radiation Total Eppley 848
Teo0 Building Inside 40 - 1500 Mingeo SE&ERS




3.3 Operating Modes |
- The dperating modes are doscribed in Paragraph 2,9,'and shown
on the System Schematig, Figure 2.9-1, in abbreviated form. The

flow ﬂirectiuns are also shown on the System Schematic.
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1.0 Intféductien |

The upproach that Colt has taken to Quality Assurance is to
provide'an'orgunization that effectively has a fcia& in all
_matters-gaﬁcerniug Quality. Through Quality Assurance, a
higher degree of Teliability will be uchioved, snd the ability
of the various components in the system to meet the system .
design and systen Spesificaticns'will be realistically
approached. Quality Assurance will not end with hardware

it will also be invelved in all documeatation that is trans-
miﬁted.to the customer, It is the responsibility of -Quality
Assdrance to insuve that & common thread exists between hard-
ware, documentation, and the contrel functions of Quality as

they relate to configuration management.

2.0 Administration Management

Administration and management of the Quality Assurance function
will be the responsibility of the Quality Assurance Manager
assigned to the NASA Solar Heating and lHot Water Heating pro-
ject; The Quality Assurance Mahager will report directly to
the President of Colt, Inc, regarding all functions and
respansibilities that pertain to Quality Assurance on the NASA
Solar Heating and Hot Water Heating Program. The Quality

- Assurance Manager for the NASA program will be Mr. Chuck
Barsamian, who has been assigned the responsibility for Quality,
Reliahility uand Safety. As Quality Assurance Manager, Mr,
Rarsamian will have the responsibility te insure that all

Quality contractural requirements are properly planned,



documanted coordinated, aud 1mplemented. He will seiwve as
the centzal contact forx all Quallty Assurance llamsnn thhxn '

the Solar Program.

*

0 Inspectlon and Test |

~ The Inspectlcn system for the Snlar Prcgram wmll 1nsure thwt
‘all articles and materlals that hqve bean fabrlcated and pro-
cured will be 1nspected qnd/or testad to insure. conformance to
specification and/or procurement requlrements.' The inspec-
tions wxll occur as requlred durxng recelvxng, processing,
;fabrlcatlon, assenbly, test and/or dallvery of hardware, as

 may be appropriate.

 All components received from outside vendors will be checked
_thrbugh Quality Assurance to insure that the parts comply to
the terms of the purchase order. Materials and conponents that
~ are procured against a spécifitation'will‘ba checked for com-
pliance to that specification upon receiving. An inspection
and receiving plan will be formulated that will include the
Ffollowing:
Vendor Name
Part Number
Part Nane
Applicable Drawing ox Specification
Applicable Revision

Inspection to be Performed
Name of Inspectoy

A Quality Assurance plan Will be prepared covering the process-
ing, fabrication, and assembly operations. Typical Quality

~ Assurance checks that will be implemented into this plan

_B-z-‘ y



- include’ such. things as: (e
Assenbly and pretest

~Collector glazing and Seallng _ -
~Collector 1nstallatlon into the roal
Blushing and purging of lines .
Cleaning and lnatailatlmn of vessels and tanks

- Storage tank foaming T
Installation of all majow equlpment S L s
System £illing and venting A T
Protection of flow meters. durmng SVthm Imllmng" e

E o ":Insirumentqi¢on uhauk out '

'_A cheuk nff list of steps and functmﬁns to be witnessed wxll

. be prepared, and Quallty Assuranc e:*i&naufi wlll-be requlred. '

Test unnductlon Wlll bu LhLCLQd by Quality \qsurange. The

prlmary uoncern of, test survemilﬁnue will 1nv01ve the teatb

'set up, &etermanataon that prepur 1nttrumontat1an is bniu5 _
fabtamned for testlng, and that 1natrument tallbratlans are 1n
"Edate.‘ The f0110w1ng speumilc rebpon91bmllt1es relatlng to the |

*f'test eifnrt wlll be blgned and stamped off hv kualit} \bauranuo.

Test and Tost Supper a

5 Leak and hydrestatxm testlng

~Calibyration of water level deviee .
Verification of instrumentation uqllbratlnn
Pretest verification of 1nbtrumentatmmn

' operahxllt} '
Verification of test Jata

~ Contrals check out

| . Post test L.Dl]dltlﬁ!lb : _

'_All documentation that Fforms a part of tle accuptanue data pack*

'.Jagu willibe reviewed by Qualmty Assurance te 1nsur allxﬁon-'

tr%ctural items are present and in order prlor to %hlpmont oi

- deliverable Sy&tEMb- L

. 0 antrols

'kualaty Assu1anue w111 amplement aeverzl forms of contrels fov

3
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 the handling, ﬁ;ckagihg; and stavage of test equipment as com-
Copared o deiivera\1¢ end itomss These condrols witl \O¥Yﬂhﬁtﬁ "

rest equtﬁmrut {ronm deiiverable ond items. 1h¢ Rtovage witd

snv¢1v%,ta g ing of ali equzpm@at as o 1t« @avtz ulaf &a h nunv

ey and t» bepara%e test from. de!m\erahle equipment An it

_Teia%ea ra \ont:buratlan nar agement.  Hapdware tha% haﬁ beon

1apyed or d«maged n111 he \égregate& in @ \eyarafv aréa‘ \ii

’hnr&nare% regardless af tegy, amd whethex dﬂixvvvahie axfﬁef%v
'"V'xxve nxii be \fﬂred 1&\1&& O provent both aauahe and do @?ie$? .
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- SPHCTAL INSTALLATION AND MAINTENANCE TCOLS

Part Number NASOQL19-C16

Nomenclature .- Alignment Tool

Description and Use:

This specially made tool will align three (3) collectors at
once to insure that exterior voof seals interface corractly}
The tool, 6'0" long and 6" wide, will be fabricated from 20

gauge cold rolled sheet stock.

The function of this tool is as follows:
To locate the collector housings in proper relation to the
supporting roof jolsts which in turn will provide alignment

of the collector/roof seals.

Identification of Manufacturer: ‘
Fabrication can be accomplished by a local sheet metal

fabricator,

Reason for Bquipment:
‘The installation 1s accomplished with better alignment accuracy

requiring less skill.



SPECIAL INSTALLATION AND MAINTENANCHE TdOLS

Part Number NAS00118-C17

Nomenclature - Crimping Tool

Description and Use:

A low cost, simple approach is required to secure the inteorior
collector cap, which holds the glass in place, to the collector
shell. This tool is required only for initial collector
buildup or to replace the collector glazing. 'An off-the-shelf
metal cutter will be modified by making the jaws into a crimper

rather than a cutter,

Identification of Manufacturer:
Modification by Colt of an olff-tho-shelf metal cutter, available

through McMaster-~Carr,

Reason for Equipment:
This tool will expedite production time and eliminate the cost

of alternatives such as sheet metal screws.
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1.0 Introduction

This documeht is an analyéis of hazardous conditions.that_may
-_exist:in-thé soiar hot water and-space héating:systems. This
analysis identifies éxtremeﬁconditions_anﬁ.discusses their

| poﬁentiai hazard. The hazards have been evaluated for all
_major aspects of:the system, including personncl, equipment,.

~and structure.

2.0  Approach |

 This analysis identifies hazards that may be detrimental to
‘personnel, equipment, and thé_étrucﬁure; A classification has
been established as to whether the hazard level is Major,
‘Minor, or None. Residual hazards have been examined and
identified, suéh as hardware failures that may cause further

. contribution to a hazard.

2.1 Hazard Identification

.The~0bjéctive in analyzing the hazards.to personnel, equipment,
and structure is to first identify the hazard;-éecondly; sub-
jectively classify the hazard risk; and third, discuss what
corrective action or method of controlling the hazard is

required,

2.1,1 Hazard to Personnel
There is concern for the elimination of all hazards. Of
primary concern is the elimination of hazards to personnel.

Possible hazards to personnel have been défined as: the



contamination of the domestic hot water, glass breakage,
hot water exceeding 160°, and the release of the collector

thermal loop relief valve.

1

2.1.1.1 Domestic Hot Water'ccntaminatian‘

A prime concern for any solar system uéing a heat transfer

fluid other than water, is the possibility of the fluid
~entering and contaminating the domestic hot water system.

Colt has chosen paraffinic oil as the heat transfer fluid

for its solar system. Paraffinie oil is a non-toxic, |
“non-nutritive fluid that performs well in the solar

collection system.

fhe Coit soiér éystem'has.thre& asSurantes that this con-

tamination will not eccur?

1. The ﬁaraffinic oii is in a closed loop coenfiguration
from the collector array to the heat exchanger und
back to the collectors. This loop will have been
hydrostatically tested to 100 psi prior to filling
with péraffinic oil. |

- 2. The possibility of contaminatimn is further minimized
by the fact that if a paraffinic oil leak occurred in
the storage tank, the oil would float'harmiessly'on'
top of the storage water.

3. The possibility of paraffinic oil leaking Irom the
thermal storage water to the domestic water lines or

hot water heat exchanger tank is virtually nonexistent,



Docuause (1} the Jdomestic water is separated from the
paraflinic oil by a second boundary, and {(2) the
Jomestic water Is at a greator pressure than the

)

atmespheric pressurd of the storage water.
Possible Hazard - None

J.1.1.2  Glass Breakuage

 The glazing specified for the solar collector is 1/8"
tompered glass, In the event af glass breakage, noe hazawd
is expected becanse of the way the tempered glass hré&ks
into small harmless pieces. This is not true of normal
strongth glass, which could be very hazardous by breaking
into large, jagged sheets, In the event of a hatlstorm,
no damage Is foresceable. Tests conducted at LASL during
the last three years have oxperienced hailstones of 2 in

diameter, and no damage to collector glaszing has occeurred.
Possible Hazard - Neone

2,.1.1.3  lixtreme Hot Water Temperature

~ A hazardous caﬂditiéﬁ'to persénnél may eoxist if tho domes -
tic hot water temperature exceeds 100%. It this condition
exists after the solar system is adjusted, Colt will install
a mixing valve to wmix cold water with the excessively hot

X
water prior to domestic use,

Possible Hazard - None



2.1.1.4 Release of Relief valve
There eaist the possibility of a hapard to peruonnel, if

1Y

the reliel valve in the CQlluctor thermal loop Is opened

y

and - hot paralfin

" a:

ic oll -is ejected into the'air'and'possibly
ontuv personnel, To alleviate this pQS‘ihle hu*mrd pxpxng
has been designed to discharge the pd?&lflﬂln oil into a
gravel catch basin in the event ol a discharge through the

reliel wvalve
‘Possible Hazard - None

2.1.2 Hazards to Bquipment |

- Hazards to equipment are thése hazards which are judged to
cause equiﬁment Fatlures and/or destruction of equipment.
Possible hﬁzards to equipment are generally cateporized
resulting [rom 0ve1pressuro or overstress ing of components,
An additional pabblblllty exists and that is the presence of

fungi in the thermal storage water.

2.1.2,1 Ovcrpr essure, Overstressing and Leakage

ALl pressure vessels will be subjected to compéneht part
testing at the manufacturer, to a pressure of 2.5 times
‘M.B,O;P,._Aftcr the solar system is installed, anothef hydf0~
static test will be performed on all piping and pressure
vessels to insure that the system piping and jéints will
withstand a pressure ol 2.0 times M.E.Q.P. This test virtually

eliminates any failurc in any pavt of the fluid s system,

Possible Hazard - None

D.y-



Sili202 Pungi in Storage Water

A warm, moist elimate is gonclusive to the propagation

of fungi hﬁd &igue( Sinte the hot storage watey tempere
atur¢fis oxpeeted te be between 1600 and 200Y, it is
highly uulikoly that any type of orpanism can sustain
_life'at these temperatures,  During verification testiag,
the thevmal storage tank will be inspeeted, and if tungi
or algae is . detected, elimination will be accowplished

using chowicals familiar to the pool industry.
Possible Hasard - Nene

S2: 1303 Cellecter Thermal Expansiom

Previous testing has shown that coltector temperatures
can go as high as 4009k, PFrom ambient te A00°F, the
colloctors will expand spproximately 4,1" in the lateral
dirvection and (030" in the transverse divection., This
expansion has been allowed for in the dosipgn of the

collectar, and no problems are expected,
Possible Hazard - None

Sv1vdvd Thermal Storage Tank Venting

A 374" vent has been designed into the 1id of the storage
tank, AThis vent will allow for the rewmoval of excess
water and air pressures in the storage tank, [t the
storage tank coois, the vent will allow for fresh air to

be taken in, eliminusting the possibility ot tank collapse,



% If the float valve inside the thermal stgrage tank mal-
E _ functions, excess water will flow out the vent. Because
@ the vent is sized as 3/4" and the £ill at 3/8", over-

pressure is not expected to be a problem.
; Possible Hazard - None

% 2.1.,2,5 Collector Explosion/Implosion

; A possibility of collector explosion or implﬁéion exists
é if venting is not allowed for., Three (3) one-quarter

Y (1/4) inch holes have been designed at the bottom of each
'solar collector frame, During heat up, these holes vent
off pressure between the glazing and collector plate,
eliminating the possibility of collector explosidﬁ. At

the end of the heating day, the holes admit air to the

space between the glazing and absorber glass, maintainingﬁ
the space at atmospheric pressure, to eliminate the |
possibility of collector implosion.l The holes serve a
second purpose in that they also drain any condensate

forming on the underside of the glazing.
Possible Hazard - None

2.1,3 Hazard tao Structure
Two possible hazards could prescnt problems to the structure:
(1) excess collector weight on the roof of an existing

structure, and (2} the leakage of water tight seals.

il s e L e e e nen e

\: 2.1.3.1 Bxcess Weight on Roof

‘\ In retrofitting an existing structure to a solar collection
{? D-6-




"'__‘. o) o o v 58 -
systom, th@ro oRists a pess bilitv %hat the structure,

will not \upp@rt thé‘uelght cm,the root @ﬁ @@ll&ﬁ%nr

l ! v

o
array weighs approximate 1v seven (“} pounds perd squany
N ( o ta

foot, Irior to 1nstalldtionfmi a x@llector grray on .
7 -
the roel, un as&osEment Will be made to determine the
_loagjcarnyinglgﬁgaclﬁﬁ N\ fhu roof of thé structure te
be retrofi¥f@d 2 lf roquxred, the 10&& C&TYVlR lpﬁhll*

ity of tho _re@t structure mall be incre awed.

Possible Hazard - None

fh

2.1.3.2 Lelkage of Weather Tight Seals 7

The posgibility of lﬁakage qnaumﬁ weznh&wufiqht sedis:is‘
minimal beéhuse the nortal w?utnn@t the - wft P@@ilng and
flashing practives xill be emploved. All seals that must
move to pravide therwal expansion use proven collector

installation techniquos,
Possible Hazard - None

-y
-

1,3 Residual Hazavds

Theve are no residual. hazards in the Colt a@lwr SEstem,

2.3 Hardware Failures that Contribute to a Hacard
The solar svstem has heoen engineored so that any component

failure in the solar svstem will not ¢reate a hazard,

Possible Hazard - Nene

-t
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3.0 _Comelusien o
The folt selar system doe
'eqmipmgnts @ structure., o

Q -
Total System Hazard - None
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1.0 Introduetion

It is the ﬁurpase of the truining program to idéntify the

skill level requirved, and the training program syllabus to bo
implemontod,‘with tradesmen loeal to the operatlional test sito,
The training program will assume that the installation con-
tractor profosses cortain skills necessary for a contragtor
involved with installation and service of hoating systoms.
Those'rcquiroments sre defined in this training program,
Spocial tyaining which would net necessarily be a part of any
heating coniractor's background, that is typieal to systems
such as Colt's, will he covored in a training program conducted

by Calt in the locale of the operational test site.

2.0 Contractor Prerequisite

The eontructnr.installing the solav system should be skilled,
_experienced. and trained in all the primary disciplinew of
henfing and ventilation,

1. The contractoy shall have experience in the theery and
practice of heating, veantilation, basic air distribu-
tion, heat loads, and heating equipment fundamentals,
This backgrotnd should include the ability te lollow
systom schematics; to trouble sheoot from the schematics;
and also understand menufacturer's catalogs, charts,

specitications, and special instructions.

2. Tho contractor should have g basic undervstanding of

alternating current, motor control, thermostats, and

mni-
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and low veltage wiring, The various contrel deviées
uséd for heating and hot water systems should, there-
fore, be understood by the contractor. Types ol tools
for hoth service and installation of control equipment

should be first-band knowledge of the centractor.

The contractor showtld understand the design and layout
of air distribution systems as they apply to space
heating., He should have an understanding of the term-
inelogy invelved with air distribution systems as it
applies to friction calculations, duct velocity, static
pressure, and the various techniques used for balancing

air distribution systenms,

The ventractor should have knowledge of general sheet
metal fabrication, knowing the characteristics of
materials commonly used in sheet metal worL. lie should
understand the basic principles involved in sheet metal
pattern development., He should have experience in lay-
ing out, cutting, forming, and jeining material as

required in light metal fabrication.

The contractors should have experience in the install-
ation of piping svstems involving the sweating of
solder in copper fittings. He should know how to pro-

perly clean, solder, and test all piping systems,

The contracter should be experienced in the application



of various insulation materials on piping systems.
This experience should include the insulation tech-
niques on corners, valves, and other perturbances:

that may be in a solar system.

7. The contractor should have the experience in filling
Fluid systems that require exacting quantities of

fluid and the purging of intrained air.

8. The contractor should have a general understanding
of héat transfer and the velative value of different
forms of insulation. This should include a working
knowledge of a variety of installation techniques

of insulation in/on air distribution ducts.

3.0 Special Niquipment
There is no special equipment that is not provided by Colt
for the installation of the solar heating and hot water heat-

ing system.

4.0 Colt Training Program

The Colt training program provides the installing contractor
with a detailed description of the system, instruction in sub-
system installation techniques, an explanation of the site
data acquisition system, training'in check-out procedures,
instruction in conducting rou;ine operations of the system,
and training in system trouble shooting. For the contractor

exhibiting the previously defined skills and prerequisites,



~ and upon completion of the Colt training'program, the.instal-
- lation and operation of the solar heating and hot water heat-
ing system will be without difficulty. The installation will
be as routine ana straight forward as any conventional heating

system.

4.1 System Description

To be supplied later.

4.2  Installation Techniques

To be supplied later,

4.3 Site Data Acquisition System and Instrumentation

To be supplied later.

4.4 System Check-out Procedures

To be supplied later,

4,5 System Operations

‘Ta be supplied later.

4.6 System Trouble Shooting

To be supplied later.

The details of the Colt training program will be formulated
and written during the installation and system testing of the
Verification and Development Test equipment being installed

in the Colg¢ test facility.
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