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APPLICATION MANUAL
FOR
NORTHRUP CONCENTRATING SOLAR COLLECTOR PANELS

MF-NSC-P “ML" SERIES

MODEL NSC-01-0732
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GENERAL DESCRIPTION: “ML Series" Solar Collector Panels comprise

a complete packaged array consisting of collector panels, supporting
framework, insulated fluid manifolding and tracking drive system,
shipped from the factory in unassembled components for fiald erec-
tion. FRach collector panel has four lenses, each having a net
aperturoe of 10.75 fté making a total of 43 ft? for each collector
panel. Overall size of each collector panel is 58 3/8" x 133 5/8%.
Panels are spaced 10'-0" on center. Various components are dascribed
as follows:

Lens: Modified, Fresnel, prismatic lens extruded from acrylic.
Transmiasivity of acrylic is 0.95. Lenses have an 8" outside
radius and short focal length with precision manufacturing

for high efficiency. Concentration is 10 to 1.

Absorber Tube: MNade of copper, formed to an eliptical shape
for maximum collection for all seasons. Absorber tubes have
selective coating having an absorbtivity of 0.95 and an
emissivity of 0.12.

Collector Panel Housing: Constructed of galvanized steel,
consisting of light trusses, heavy torque bar, and heavy end
beams, all designed to provide a rigid panel. This framework
is covered with light gauge galvanized steel to form the
complate housing.

Insulation: The collector panel is insulated with fiberglass
having a "k" factor of 0.28 at 200°F. Thickness of this
insulatien is 3" in bottom, 1 13/16" in ends and sides and

1" at each side of absorber tube, extending up 8".

Framing Supports: Each collector panel is supported by a
double “A" framc,as shown on DWG, 01-05-122, constructed of
heavy gauge galvanized steel to withstand loads as indicated
on Figures ! and 3. Frames and collector panels are spaced
10'-0" 0.C. The frames are connected together with struts
and braced by "X" wind bracing. All fastening devices are
zinc plated and are furnished complete for the entire array.
Dead lcad, live load and wind load reactions, rosulting from
design lcads are shown in Figures 2 and 3.

Anchor bolts are not furnished, since structures on which
arrays are mounted vary with each installation. Anchor
bolts must be designed for loads given. REF DWG. 01-05-123

Manifolds: All fluid manifolds are type "M" copper and connect
each collector panel together. They are contained in the
manifold strut which acts as a structural member as well as

a weather tight housing to protect the insulation. Theso
manifolds are completely assembled and insulated with 1 1727

to 2" of fiberglass having a "k" factor 0.30 at 200°F.
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.Expansion Compensatlon. Expansion in the manifold is- compen-
sated by flexikle swivel connection in each manifold support

to allow all differential expansion between copper lines and
steal housing to be distributed to East and West ends of the
array. —Flexible expansion compensator as depicted in Figure

1 are fleld supplies and installed to compensate for this
movement with system piping. |

Trac&lng;ﬁystem~ System is de51qned for sast-west tracklng,
with axis of collectors mounted parallel to polar axis.
Collector panels are linked together with a system of heavy,
galvanized aircraft cable and pulleys. This system is driven
by a mechanism consisting of a two directional motor, chain
drive, stainless steel (Acme) screw and a "Delvin®™ drive nut
‘which does not‘pequlra lubrication. The twe directional motoxr
is controlled by photovoltaic cells through an integrated '
circuit to constantly malntaln collector panels in focus on
the sun. In this circuit is a low light level which directs
the collector to track to East during night time, and stop at
the proper position for sunrisa. Tracking angle is seb for
four" hours befora and four h?urs after solar noon which is the
optimum for nan-shadlng betwien collector panels. ‘
AFPLICATION,, -These series of colleetors are spplicable to any
system xequl*;ng £luid temperatures up to 240°. Water or a
combination of. water and ethylane glycol. is recommended as the heat
transfer fluid. (See Paragraph on Freeze Protection) Other _
-, solutions may be used, providad they are compatible with coppex,
ethylene propylene rubber, neoprens yubber and silicone rubber
which are used in components of fluid 53btam 1n,the CQlluthr Arrays.

‘These arrays are installed with the long axis of the lunwea palntlng o

to true north and tilted to face south at an angle to horizon (tilt
angle) equal to the north latitude. In this manner the rotation

for east-west- L;acklag 15 always parallel to the pnlar axls Of

the earthA _

Arrays are aVallable with a: minimum of two collector panels and

a maximum of elsven collector panels in one array. When more than . .

“elaven panels are required (473 ft2 pet aperture), additional-

arrays are used, and installed with the same 10'-0" spacing

between panels, but without connectlng manifelds betwaen arrays.
il

Standaxrd models are avialable with tilt anqlas ranqlnq *rom 10“

to 55° in 5° increments. Other tilt angles between these are.

‘available cn§§pecialiorder and a slight increase in price.
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MODEL NUMBERS: Arrays are ordersd by model numbers and coding
18 explalned as follows:

NSC-01-0000
Northrup Solar Tilt An3le as indi-
Collector . cated by last two
digits of Model No.

"ML": Series Number of Collector
Panels in the Array

EXAMPLE: Model No., NSC-01-0732
"MI," Series
Seven Collector Panels
32° Tilt Angle
7 x 43 = 301 Net. Sq. Ft. in the array

MANTFOLD SIZES: Manifold sizes are arranged in a reverse return,
with inlet to array at the southwest end and outlet at the northeast
end. Sizes are as follows for south manifold starting from the east
and are in reverse order for north manifold:

MODEL NO. (EAST) MANIFOLD SIZES (10'-0" LONG) (WEST)
NSC-01-0200 1-3/4"
NSC~01-0300 2-3/4"
NSC-01-0400 2-3/4%, 1-1"
NSC-01-0500 2-3/4%, 2~-1"
NSC-01-0600 2-3/4", 2~1", 1-1 1/4"
N&C-01-0700 2-3/4", 2-1", 2-1 1/4"
NSC-01-0800 2-3/4", 2-1", 2-1 1/4", 1-1 1/2"
NSC-01-0900 2-3/74", 2-1", 2-1 1/4", 2-1 1/2"
NSC-01-1000 2-3/4", 2-1", 2-1 1/4", 2-1 1/2", 1-2"

FLOW RATE: Recommended flow rate through each collector panel is
1.72 to 1.3 GPM. Figure 5 is actual pressure drop test through one
collector panel at various flows. Pressure drop through manifolds
can be determined by ASRAE standards. Manifold sizes listed above
are selected to produce a pressure drop of not more than 3' head of
water for 100'-0" equivalent fe .t of pipe @ 1.72 GPM per collector
panel. Where manifolds change size every 10'-0", a reducing tee
connects these pipes, with a 1/2" connection to flexible swivel of
the collector panel.

FREEZE PROTECTICON: This series of collectors are such that when
system 1s drained, a small amount of fluid will be retained in the
south absorber tube risers and in the south flexible swivel
connections. Therefore a complete drain~down anti-freeze system is
not applicable. 1In areas of infrequent days of freezing, warm water
of the system may be circulated by means of an automatic low
temperature sensor controlling pump of system during non-~-solar hours
and/or below freezing periods.
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In areas of frequant freezing periods an anti-freeze solutlion is
raquired. Bthylene glycol is reconmended for protection at various
tanmperaturas as follows:

TEMP ° P 8 BETHYLENE GLYCOL
16 20
10 25
0 i3
-1l2 40
-34 50
-2 60

Bach collector panel has a total volume of 3 gallons. Voluma of
each 10'~0" copper manifold is as follows:

MANIFOLD SIZE GALS PER 10'~-0" LENGTH
3/4" 0.27
A 0.46
1 1/4" 0.68
11/2" 0.95
2 1.€5

PIPING & FLUID SYSTEM: The following recommendations are made in
the Intarest of providing viable system compatible with these systews.

Piltration: A strainer or filter is recommended ahead of
the pump of the 3 stem to maintain system free of debris.
This should ba maintained frequently at start-up of system.

valves and Controls: Figure 1l repraesents optimum of control
valves and sensing devices. These arrays are designed for
an operating prassura of 100 PSI at 240°F, with mechanical
pressure relief at 125 PSI. Shut-off and balancing valves
provide means to control the flow and to isolated array
during repair. Temperature and pressure sensing wells
provide means of balancing flow rate when more than one
array is used. Drain valve provides a convenient method

to make repairs to the array without affecting other systom
piping. An optional high limit control is available to
defocus the collactors should temperature limit be exceaded.

SYSTEM TEMPERATURE CONTROL: Since function or application varies
With each installiation, témperature controls must be individually
designed. It is recommended the manufacturer be consulted for
recommendations regarding these controls.
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Automatic air eliminator, furnished by manufacturer.

Combination pressure and temperature measurement device.
“Petes Plug"” or equal.

Combination balancing and shut-off valve. Ball valve recommended.

Pressure relief wvalve, furnished by manufacturer.

Flexible connection to provide East-West expansion of array piping,
+ 0.1" per 10'-0" of manifold piping.

Drain cock with hose pibb connection.

supplied by manufacturer

RECOMIENDED PIPING ACCESSORIES TO COLLECTOR PANEL ARRAY
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LOARS & REACTIONS:

DESIGN LOADS

2. L. = Actual eporating dead woelght of struecture inecluding water

L. L. = Qne ianch of ice on all surfaces of scach member, 4.67 lbs/S.F.

as the Fluid.

of member surface.

W. L. = 70 mph wind, at 30' above ground surface.

REACTIONS (lbs, at every 10'~0" 0, €. in Bast-Wast direction)

SOUTH

NORTH
DL 319 18 387
LL 472 94 569
MODEL N8C=01-0732
Fig.
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Specification No, SHC-3048
Revision

2
Date /1478

~ SUBSYSTEM PERFORMANCE SPECIFICATION

1.0 INTRODUCTION
"This Porformﬁ;cy»Speclftcation estahlishes the requirements for
the design nnd:é«rfnrmnnce of the subsystems for use with combined .
 heating and coollng systems. It designates the Interim Performance
Criteria applicablo to each type subsystem and defines the deviations.

The appendices specify the performance for each subsyaéem,"

2.0  APPLICABLE DOCUMENT

2.1 Government Documents

Interim Peyformance Criteria for Solar Heating and Combined

Heating Cooling Systems and Dwellings, January 1, 1975. U.S.

Department of Housing and Urban Development.

Interim Performance Criteria for Commercial Solar Housing and

Combined Heating/Ccoling Systems and Facilities, Docuﬁent Neo.

98M10001, Revision Basic, dated February 28, 1975. George C.
! Marshal! Space Flight Center, National Aeronautics and Space

| Administration.

2.2 Contractor Documents

2.2.a. Application Manual for Northrup Concentrating Solar Panels l
MF-NSC-P "ML" Series Model NSC-01-0732,

Panels with Integral Manifold - Frame and Sub~Frames, MF-NSC-P

2,2,b, Installation Instructions for Northrup Concentrating Collector
"MF" Series Model NSC~01-0732, Northrup, Inc. ,

14




3.0

4.0

5.0

6.0

T
v

g 7.0

Specification SHC-3048

Revision g
Date 7/14/78

APPLICATION OF INTERIM PERFORMANCE CRITERIA BY TYPE OF SUBSYSTEM

"The npplication of cneh paragraph of tha Interim Ptrfornnncn

Criteria to each :yp- subayntnn is providaed in the £ollovinz

tabla(s).

Teble 1 - Residencial Subsystems

Table II - Commercial Subsystems
DEVIATIONS FROM INTEﬁIM PERFORMANCE CRITERIA °
4.1 None

GOVERNMENT FURNISHED PROPERTY

5.1 Nona

GOVERNMENT DIRECTED REQUIREMENTS

No specific requirements have been directed by the Contracting Officer,

SUBSYSTEM APPENDICES

Appendix A Subsystem Identification

15
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Specification  SHC-3048
Revision

e ST
Date 1[14778 y

8.0 WARRANTY

Eighteen months from date of shipment under normal usage, Materials '

and workmanship,

16



ORIGINAL PAGE' 1S
OF POOR QUALITY

SPECIPICATION NO. SHC-3048

HAVISION
TasLE | oars . J0=1=76
RESIDENTIAL SUBSYSTEMS. INTER IM PERFORMANGE CRITER A SUMMARY
. TLLLA SN
SUBIYATEM &PPLICATION TYPE RYSTRME
A« APPLICABLE TO TYPE SYSTIMY INDICATEID M- NEATING
NA - NOT A™PLICABLE HC - HEATING AND COOLING
MW - NOT WATER .
RISIDINTIAL INTERIA Tyee AEBIOENTIAL INTERIM baie.
PERTORMANCE CRITERIA SvSTams PERFOAMANCE CRITERIA svaiems
PARAGRAPN He PARAQI‘N. ' " HC v
1.1 H and HC NA 1.J.1 Coallactor Efficiency A
Parformance :
1.1.1 Heating Daaign NA 1.4 Tharmal Storage - NA
Temperatures
1.4.1 Storage Capacity NA
L 1.2 Cooling Design NA ;
Temperatures 1.5 Habitability of NA
Qccupled Spaces l d
i.1.} Relative Humid- NA P ]
ity and Water Vapor 1.5.1 Heat oy Humidity _ NA
Pressurc Transfer Effacts
Ll 4 Solar NA L& Energy Transport NA |
Ceontribution Efficiency
L.1.5 QOperation NA 1.6.1 Thermal Losses NA
Impairment and Electrical Powar
R
1.2  HW System/Sub- NA .7 Centrol NA 5
syetem Performance
1. 7.1 Installation and NA
L.2.1 Water Daesign NA Maintenance
Temperature
. 1.7.2 Masousl Adjustmens NA '
1.2.2 Storage Daeign N
Capacity 1. 7.3 Iohsbited Space NA
Temperalurs
Contribution 1.7.4 Hot Watar Tempar- NA
ature !
1.2.4 Oparational A
Impalrment 1.8 Auxiliary Energy Na&
1.3 Collactor A 1.8.1 Design Loads NA
Performance '




TAGLEY

SPLPIBICA 1ION NO

HEVISION : =

\siee 7716778

RESTDENTIAL SUBSYSTEMS,

INTER IM PERFORMANGE CRITERIA SUMMARY
LNTT AR T _6.'

SUBSYSTEM APPLICATION
A - APPLILABLL TO TYPE SYSTEMS INDICATED
NA - NOT A™PLICABLE ..

TYPE SYSTEMS

W OHEATING
MC - HEATING AND CUON ING

MW - HOT.WATER

NESIOENTIAL INTERIM Tveg tYPE
PRI ORMANCT LRITERIA SYSTEMS P!'::(‘Jon‘n:‘::u:‘t ‘cun';!l:'s::a SYSTEMS
| TSR MC : PARAGHAPH i TR L
2.1  Syatem Deaign A 2,3.1 Preasurc Teat: - A
Conditions Nonpitable Flulds
2. 1.1 Equi ‘nt A :
Ca”bu;z::ep.mqn 2.3.2 Prcasuro Test: A
‘ Potable Wator
2.1, 3 Nuie A
Brnniunu- ::::ruoton 2.3.3 Air Transport NA
Systemas
2.1, 3 Operating A
Conditions 2.4 Collector Adjust- A
. ment '
2.1.4 Fluid Flow in A ’
Collectors 2.4.1 Orientation and Tilt A
2.1.5 Ent d Al A 2.4.2 Mutual Shadowing A
sde nira
. i Z.5 Subsystem Isolation NA
i I R 2.5.1 Shutdown in Multi- NA
family Housing
2,1.7 Preseurc Drope A
2.L 8 Condensate HA 2.6 Heat Tranefer Fluid | NA
R:m:nuvn ' Quality
2,2 Mechanical A 2.6.1 Liquid Quality NA
Sigesnan 2.6,2 Air Quality NA
e A 2.6.3 Fluid Quality NA
2.2.2 Vibration from A 2.6.4 Freozing Protection NA
Maving Parts 2.7 Piping Supports NA
2 2.3 Watar Hammer NA 2.7.1 prucable pi\IMb‘nB A
Standarde
Zo . 2 .
Prit:,‘i:;?um SR : & 2.9 Excessive Pressure A
) and Temperature Protcction
2.2.5 Tharmal Changee A 2.8.1 Relief Valvee and A
2,2.6 Flexible Joints A Vents
12.3 Leakage Pre- A 3.1 Structural Design A
veniion Dasis |
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~e S e
) IS Y
ORIGINAL PAGE
S OF POOR QUM"ITY areciFication ng  SHC-3048
TABCEA e IAlTE

RESIDCNTIAL SUBSYSIEMS, INTER IM PSRFORMANGE CRITER 1A SUMMARY
) st dor b

JUBSYSIEM APPLICA IQN ' 1YPL 3 VST MY
A . APPLICAGLE TO TYPE SYSTIMS INDICATED M HEATING
NA . KOT ATPLICANLE NE 1 ATING AND CHOLING

MW . HOT WATEN

NRSINENTIAL INTERIM o, 10 RESIDLNTIAL INTEIUIM i
FERTONMANCE CRITTAIA 3VS1tms nns:&:u:c‘c: 'cmtv'uu S
PARAGRA MM " we | | PARAGHAMN “ MC W
3.1 Applicable Stan- A 3. 8.1 Foundation A
darde Settlernent
3.1.2 Service Loade A 3.9  Ponding Condition A
3.2  Fallure Loade ' A 3.9.1 ‘Design Proviaione A
and Load Capacity ..l Plumbing and A
3. 2.1 Ultimate Load A Electrical Inatallation
Combinatione 4.1.1 Plumbing Codes A
3.2.2 ’
ke A 4.1.2 Electrical Codes A
3.2.3 Vahicular Loads NA .
4.2 Fall-Safo Controls A
3. 2.4 Load Capacity A 4.2.1 System Fallure A
3.} Damage Contrel A Prevention
3.3.1 Rosistance to A 4.2.2. Automatic Preseure A
Damage Raliz{ Valves
3.3.2 Glaxing Design A 4.3 Firs Salety A
J.4 Cyclic Loads A 4.3.1 Applicable Fire A
3. 4.1 Deflaction A " s

Limitations 4.3.2 Ponstrations through NA
Fire Rated Asaembliee

3.5 Cutting of NA
Structural Elemeonts 4.4 Toxic NA
Y ' h
3.5.1 Deaign Provision NA 4.4.1 Provisions of Catc NA
ﬂ Basins
JI 6 c
Re .mu;e;z;::uon B 4.4,2 Datodtion of Toxde NA
and Flammable Fluids
3. 6.1 Deflaction NA
Linvitatione 4.5 Safaty A
.7  Hail Reefatanco A 4.5.! Emorgoncy Egrese NA
3. 7.1 Hail Size and A and Access
Loading ‘1 4.5.2 Ydentification and A
l.8 Conatraint A Location of Controla
Loads

19
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\ RIS wers Fluld Compatibility
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Maintenance
5 - v v W
Pukd Ohklered Waky o 6.,1.1  Accoss {or Syetom A
S.0L06 Fluttering by A Maintenance
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sheer S o0 b

mnsvs TEMAPPLICA T10M. i A
A Anumnu TO 1veR :vsum mmcatlb

1y ‘ :YiltM‘

W HMEATING

NA = NOT APLIGARLE W < MEATING AND CUOLING
MW .. MOT WATEA
ni HOENTIAL INTERIM Tvee RESIOLNTIAL INTLRIM B
PERT GHMANGE CRITENIA svsrams PERFONMANCE CRITTRIA STSTEN
PARAGRAPH e PARAGHAPK | - ‘ He
6.1.5  Filtare A 7.2.2 Storage Ares NA
6.1,6 Potablo Water NA 7.2.3 Utility Chascs NA
o _ 7.3 Functloning of NA
6.2 [natallation, A Dwelling Site
Oparation and Mainte= ;
nance Manual 7.5.1 Space Use o NA
§.2.1 Inatallation A 7.3.2 Shading of Adjscmﬂ NA
P Ingtructione’ 5 Structures
6.2.2 Maintenancn A 7.3.3% h'nptec of Environ= NA
and Operation In- ment
atructione
e v * NA
§.2.) Maintenance A Pnavy el
Plan 8.1 Interfeyenca with NA
6.2.4 Replacement A Mechanical Operation
Parkt 8.1.1 Blockage of Solar NA
6.3 Repair and A Subsystem . ;
Servies Fetagtn) 8,1.2 Shading of Collectof NA
6.3%1 Maintenance NA ) . ’
of H and HC Systems b 8.1.3 Sansor Location NA
6.3.,2 M ‘
{ ot 3DHW SY:::::“;"" .NA 8.2 Mechanical & NA,
Elactricsl Functioning of -
1.1 Design NA Dwelling and Site
70.1.: i Dwalling NA A 2.1 Exhaust and NA
aiy Venting .
7. ke Mobile Home NA
Dasign 8.2.2 U:illtlg. NA
7.1.3  Sita Design NA 8.3  Machanical & NA
Mhia 4 ) ¢
Tele 4 Paanive Usnce NA gl::::::‘:lnf\mcﬂoﬂ e
of Solar Energy -
1.2 Adequate Spacs MNA 8.3.1 Plumbing NA
+ Connactinne
7.2.1  Collactor Ate1 ' [ NA ' l
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PANAGRAPH " e PARAGRADH Ne it
1.1 M and HG Systom NA L& Encrgy Tranaport NA
Feriormance 1e6.1 Thermal Lossce and NA
LL.L Heatlng Dasign NA Electrical Power
Temperature 1.7 Contrel NA
1.1.2 Cooling Noalgn NA
Temparature 1. 7.1 Installation and NA
Maintenancs
1.1.3 Rolative NA :
01. t nt NA
Hurnidity 1. 7.2 Manual Adjustmen
1. 7. 3 Inhabited Space NA
L1, 4. Jelax Comri= e Temparature Control
bution
1. 7.4 Hot Watar Tompera- NA
t pf
ayatem Performanca L8 A avy Knssgy NA
1.2.1 Draw and Teme NA
p.?l!uro D..‘“n ‘o U.l D.'l" H.‘g Lﬂ.d. NA
Qutput 1.8.2 Design Cooling Load NA
1.2,2 Non-Tap Tamp- NA 1. 8.3 Impairment of Opar- NA
arature Design Qutput ation
1. 2.3 Solar NA 2.1 Systsm Dasign A
Contribution Conditions
1.3 Colector A 2.1.1 Equipment A
Performance Capabilities
1.3.1 Collactor A 2.1.2 Nolee or Ercsion- A
Efficiency Corzvoeion
4 Thermal Siongc NA 2.L3S opg;?.ung Conditions A
EELa s S00N 2.1.4 Fluid Flow in A
4.1 Swurage Capacity NA Collactora
aud Rate 2.1.5 Entrapped Alr A
L.5  Habitability of NA 2.1. 6 Tharmal Expan- A
Qeecup.od Spacae sion of Fluide
1. 5.1 Heat or Humidity NA 2.1. 7 Pressure Drope A
franaisyr Eflacts -{ .
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i | Protection 2.A.1 Relief Valves and A
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. ad Capacit
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' Y. 4.1 Ultdbimate Laad A
¢t |3 1.2 vasure Trealg A Combinations
falty v W 2
[ b et Yerho 3.2.41ce Loads A
B el il HA 3.2.3 Vehicular Loads NA
Systan
J. 2.4 Load Capacity A
2.4 Collector A
Adjintments 3.3 Damage Control A
2.4.1 Orientatien A 3. 3.1 Resistance to A
and Tt Damage
2. 4.2 autuil Shwuowing A 3.4 Cyclic Loads A
2.5  dubnysten lsolas NA 3. 4.1 Dellection A
LT Limitationw
2. 5.1 Shutdown an NA ‘ $ C“““‘_‘ of NA
Mulltieunit Fac ditius Structural Elements
2.6 ileat tran es NA 3. 5.1 Denign Pravinions NA
el aclaty
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Specification No. 3048
ORIGINAL PAGE 18 g:vision_"hhs
te 3
APPENDIX A OF POOR QUALITY

SUBSYSTEM IDENTIFICATION
This Appendix defined the thermal performance for collector, Northrup,

Inc. Subsystem Model NSC-01-0732, MF-NSC-P "MF" Series.

SOLAR COLLECTOR

For Dallas, Texas, the single solar collector will collect a minimum of

1144 BTU/ th! Day of energy at an inlet ﬂuid temperature of 190°F (water).
The tilt angle at this performance basis will be equal to the latitude angle,
asimuth of 0 degrees, average ambient dry bulb 100°F, wind veiocity sero,
August 21 date, direct normal noon solar flux of 283 BTU/ Hr th. longitude

of 97° and 32° latitude.

When used primarily for heating, a single collector will provide 1242 BTU/ mte
Day at an inlet fluid temperature of 150°F (water). The tilt angle at this
performance bassis is equal to the latitude angle, azimuth of 0 degrees,
average ambient 50°F, wind velocity zero, February 21 da}e. direct normal

noon solar flux of 316 BTU/Hr Ft°, longitude of 97° and 32° latitude.

*ASHRAE Handbook of Fundamentals, American Society of Heating, Refriger-
ating and Air Conditioning Engineers, Inc., 345 Zast 47th Street, New York,

NY, 1972,
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, R S ORIGINAL PAGE 18
f'" !..I_sg_.q;-: MAIERIALS OF POOR QUALITY DATE: 1-16-76
g | m&mmﬁﬁm' SERTES — iAol
‘ NO. 01-05-076
' [MODRL NSC-01-0732] PAGE 1 OF 2
TSR R
i ITEM | QIY.| PART NUMBER DESCRIPTICY
| 1 | 1| 01-03-0%9 | Tracking Control Box Assembly ¢
A' 4 | 7¥ | 01-04-004 | Collector Panel Assambly B
i s | 3| 01-04-005 | south Wind Bracing Assembly
6 | 3" | 01-04-006 | Upper North Wind Bracing Assembly
7 | 7+ | 01-04-007 | Inclined Strut Assembly .
1 - 8 | W '0}—04-008 Tracking Control Box Mount Assemblye
! G 9 | 2¥F| 01-04-009 | 1dler Pulley Mount Assembly e
| 1 10 |24 | 01-04-010 | Munifold Strut Assembly 3/4" cu Manifold -
‘ i 11 | 27| 01-04-011 | Manifold Strut Asserbly 3/4" cu Manifold -
§ s 12 | 27] 01-04-012 | Manifold Strut Assesiiy 1" cu Manifold .
S| a: 13 | 2] 01-04-013 | Manifold Strut Assembly 1" cu Manifold -
" o 14 | 4| 01-04-014 | Manifold Strut Assembly 1 1/4" cu Manifold .
o 19 | 27| 01-03-002 | South Manifold Support 3/4" x 3/4" connection -
20 | 1% ] 01-03-003 | South Manifold Support 1" x 3/4" connection B
£ 21 | 1¥| 01-03-004 | South Manifold Support 1" x 1" connection’
J t: 22 | 17 | 01-03-005 | South Manifold Support 1 1/4" x 1" connection -
: 23 | 2V 01-03-006 | south Manifold Support 1 1/4" x 1 1/4" connection
: -;jl 28 | 2v| 01-03-023 | North Manifold Suprort (w/Bleeder)3/4 x 3/4 .
5 29 | 1¥ | 01-03-024 | North Manifold Support (w/Bleeder) 1 x 3/4 °
t = 30 | 1 vl 01-03-025 | North Manifold Suprort (w/Bleeder) 1 x 1
ji1 31 | 1'] 01-03-026 | North Manifold Support (w/Bleeder) 11/4 x 1
{J Pace 32 1 2/ | 01-03-027 | North Manifold Support (w/Bleeder) 1 1/4 x 1 1/4
. 37 1 6% ] 01-04-024 | North Wind Strut Assembly ' L
g A [ 7r] 01-03-032 _[North colum Assanbly 32° Tilt Angles
»



LIST OF !MATERIALS

DATE: 1-16-76

NORITIRUP CONCENTRATING SOLAR | REV: B 1-16-78
COLLECTOR PANFLS, MF-NSC-P "ML" SERIES ;
NO. 01-05-076
MODEL NSC-01-0732 PAGE 2 CF 2
DRAWING OR
ITEM |QIY. |PART NUMBER DESCRTPTION
B 3 ¥ |01-04-035 | ILower North Wind Bracing Assmb. 32° Tilt Angle
C 7 v [01-04-044 South Brace Assembly 32° Tilt Angle e
D 14 v |01-07-003 South Column Base Ls
E { |01-04-057 |Fluid Inlet Assembly 1 1/4* Manifold
F | l01-04-062 | Fluid Outlet Assewbly 1 1/4" Manifold
G 2 01-04-065 Manifold End Closure 3/4"
. H 1 01-04-072 Cable Drive Asscmble 7 Collector Panels
1 |5 £3/01-13-003 | 1cose Fill Insulation (1 bag - 7.5 ft.>
J 1 01-04-077 Sensor Attachment Assembly
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PARTS LIST

. INDEX OF POOR QUALEHE
" Products 01 = Solar Collector Panels "ML" Series

PART NUMBER DESCRIPTION

01-01-000 Commodities (Steel, Copper Tubing, etc. in SWM (Cen Specs)

01-02-000 Shop Sub-Assemblies

01-03-000 Shop Final Assemblies

01-04-000 Field Sub-Assemblies

01-05-000 Field Final-Assemblies

00-06-000 Fabricated Sheet Metal Parts

00-07-000 Fabricated Heavy Metal (Struck, etc.)Parts, Extrusicns

00-08-000 Fabricated Tubing and Pipe

00-09-000 Pipe Fittings, Valves, Exp. Comp., Air Vents, Flow Control
Check Valves, Stops, Plugs, Pumps

00-10-000 Electrical Parts, Components, Solenoids, Fabricated Wire,
Relays, P/C Boards, Contactors, Motors, Terminals, Wire

00-11-000 Heat Exchangers -- Coils, Etec.

00-12-000 Tanks and Vessels, Accumulators, Expansion Tanks

00-13-000 Insulation

00-16-000 Paints, Coatings, Sealants, Adhesives, Etc.

00-17-000 Hardware - Bolts, Nuts, Screws, Hinges, Bearings, Non-
Electrical Cable, Clamps, Turn-Buckles, Rivets, Mails, Pins

06—18—000 Machine Parts (Special)

00-19-000 Packaging/Shipping

00-20-000 Glass Glazing Coverings

00-21-000 Weather Stripping, Non-Metalic Grommets, Sponge Rubber, Etc.

00-24-000 Tags, Stickers, Labels, Serial Numbers

= - )

z_.d

#Indicates that no other drawings or specifications other than those contained herein
are required.

**Tndicates all fasteners, nuts, bolts, and washers are to conform to ANSI (American
National Standards Institute).
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M-01-000
' 01-000-(099) Steel

=001

=002

=004
-005

~-007
=010

-011
=012 ,

01-100-(199) Copper

-121
-122
-123
-124
01-128
OH35-0
01-300-(399) Aluminum
-301
-307
=310
-311

=312

COMMODITLES

Steel=Galv.=Dosg, G900 (1.250z/S.F.Commercial)

Per ASTM A 525, AS26, and A527, subjeet to ASTM A-90
standard method of test, 16 guage, .0636" (.0672 -
L0006 range) 2.65025 1bs/3.F.

“Steel-Galv. Same as 01-01-001, except 20 Guage .0396

(.0425 - 0382 range) 1.65625 1bs/S.F.
Steel-Structural=-ASTM A6,

Steel-Tubing-Cold Drawn-Scamless=-ASTM AS519, Mechanical
Grade

Steel-Calv., - Same as 01-01-001, except 28 Guage .0187
(.0193 - ,0'80 range) 0.78125 1bs/S.F.

Steel-Channel-3/4" x 3/8" x 1/8" .54 1bs/Ft., Structural
A=36

Pipe, Steel, 1%" Nomanal, Sched 40, 2.72 1bs/L.F.

Steel, Rod 3/8", A-36 Struct. Steel.

Tube, Type ™" Hard 5/8
Tube, Type "M" Hard 7/8
Tube, Type "M" Hard 1-1/8
Tube, Type "M" Hard 1-3/8
Refrig Tube '.0D

Refrig Tube 3/16 OD

AMluminum-Bar /16" x 1" - 6061-T6, .551 1lbs/L.F.
Aluminum, Tubing, 5/8" 0.D., .522"I.D., 6061-T6.
Aluminum, Angle, 2" x 1" x 1/8", 6063-T5, 0.431 1bs/L.F.
Aluminum, Tubing 3/8" 0.D., .277"1.D,, 6061-T6.

Aluminum, Angle, %" x LU x W', 6061-T6
Stand Amer. Shapes, 1.6% 1hs/L.F.

N1=500-(599) Welding & Nraainp Mwtoriala

01-500
01-501

grazing Rod
wolding Electrode
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ORIGIN
01-01-000 COMMODITIES (Continued) OF POOQLQ%AGE T?
01-600-(699) Lumber, Timber, Plywood & Other Wood Products

01-601 No. 3 Scuthern Pine, Dimensioned, 54S, Amercian Std., Spa.
01-601 Plywood, Sheath. Grade, DIrPA
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101-02-000

PART NUMBER

01-02-001
01-02-002
01-02-006
01-02-007
01-02-009
01-02-010
01-02-011
01-02-012
01-02-016

01-02-018 %

01-02-019

01-02-020

01-02-022 %

01-02-027

01-02-029
01-02-030
01-02-031
01-02-032

01-02-038

SUB -ASSEMBLIES

- DESCRIPTION

Lens  Acrylic 120" length. Clear Color.

Electrical Component Board

Manifold Support Column

End Beam - Collector Panel Housing

Torque Trussed Bar -~ Collector Panel Housing
Flanged Shaft - North End - Collector Panel Housing
Flanged Shaft - South End = Collector Panel Housing
Absorber Tube Assembly - Collector Panel Housing
Tracking Control Box Wiring Diagram 10062-12

Wire Set

Truss - Interior Collector Housing

Truss - Exterior Collector Housing

Insulation Set - Collector Housing

Pulley - 29" Dia See Drawing

North Manifold Flex Hose Assembly
South Manifold Flex Hose Assembly
Control Box Motor Assembly
Control Limit Switch Asscmbly

Manifold Conx. Assembly
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SR glnabe SHOP FINAL ASSEMBLIES

-;'  PART NONBER DESCRIPTIONS
”'*éf'  01-03-002 South Manifold Support= 3/4 x 3/4
‘§; © 01-03-003 - South Manifold Support = 1 x 3/4
;’ ' 01#03-008 South Manifold Support - 1 x 1
! 01-03-005 South Manifold Support = 1 x 1K
§ 01-03-0us South Manifold Support = 1% x 1%
é 01-03-012 South Brace (32°)
?. 01-03-023 North Manifold Support W/Bleeder = 3/4 x 3/4
22 01-03-024 North Manifold Support = 1 x 3/4
01-03-025 North Manifold Support = 1 x 1
. 01-03-026 North Manifold Support = 1 x 1k
ﬁ 01-03-027 North Manifold Support W/Bleeder = 1% x 1%
" oe03-032 North Column (32°)
{"),‘;01-03-0i3 Inclined Strut
‘ 01-03-044 Manifold Strut - 374"
I w. 01-03-045 Manifold Strut = 3/4"
;’ 01-03-046 Manifold Strut - 1"
P g1e03-087 Manifold Strut - 1"
01-03-048 Manifold Strut » 14"
‘ 01-03-049 Collector Panel Housing
01-03-050 North Wind Strut
p 01-03-051 End Enclosure - lens
01-03-053 Solar Sensor Assembly
\ 01-03-055 Absorber Tube
§ 01-03-060 Bleeder Valve Aasembly
F . 01-03-063 Fluid Outlet 14"
‘ 37
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~ 01-03-000(Cont i nued)
PART NUMBER ‘

01-03-066
01-03-067
01-03-068
01-03-069
01-03-073

DESCRIPTION

Control Box Mount (East aud West)
Idler Pulley Mount Assembly

Inlet & Outlet Closure Plate 1%¢
Tracking Control Box (1" Power Screw)

Closure Plate
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01-04-000 FIELD SUB-ASSEMBLIES ORIGINAL PAGE 18

OF POOR QUALITY
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* PART NUMBER DESCRIPTION -
01-04-004 Collector Panel
- 01-04-005 South Wind Bracing
01-04-006 North Upper Wind Bracing
01~04-007 Inclined Strut
01-04-008 Tracking Box Mounting
01-04-009 fdler Pulley Mounting
01-04-010 Manifold Strut - 3/4"
Ol-dQ-Oll Manifold Strut - 3/4"
01-04-012 Manifold Strut - 1"
01-04-013 Manifold Strut - 1"
01-04-014 Manifold Strut - lk;
01-04-015 Manifold Strut - 1%"
.‘01-06-02& North Wind Strut
01-04-035, North Lower Wind Bracing (32°)
01-04-044 South Brace Assembly (320)
01-04-057 Fluid Inlet Assembly 14"
01-04-062 Fuild Outlet 1%"
01-04-065 Manifold End Closure 3/4"
. 01-04-0€7 Cable Drive 41 L.F,
01-04-068 Cable Drive 68 L. F.
© 01-04-069 Cable Drive 96 L.F.
01-04-070 Cable Drive 125 L.F.
01-04-071 Cable Drive 151 L.F.
" 01-04-072 Cable Drive 179 L.F.




01-04-000 (Continued)

PART NUMBER
01-04-073
01-04-074
01-04-075
01-04-076
01-04-077
01-04-083
01-04-084
01-04-085
01-04-086

01-04-087
01-04-088

DESCRIPTION

Cable Drive 206 L.F.

Cable Drive 234 L.F.

Cable Drive 262 L.F,

Cable Drive 289 L.F.

Sensor Attachment TRD-3

Manifold Conx. Assembly 3/4 x 3/4
Manifold Conx. Assembly 1 x 3/4
Manifold Conx. Assembly 1 x 1
Manifold Conx. Assembly 1!t x 1

Manifold Conx. Assembly 1% x 1%

North & South Manifold Support Assembly
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01-05-000
PART NUMBER
01-05~007
01-05-076
01-05-122
01-05-123

01-05-124

01-05-129

ORIGINAL PAGE i»
FIELD FINAL ASSEMBLIES OF POOR QUALITY

DESCRIPTION

Field Assembly - NSC-01-07 (Seven Panel & Frame)
List of Materials NSC-01-07 (32°)

Field Assembly Section CC

Bolt Settling Plan NSC-01-0732

Spare Parts List

Illustrated Assembly - TYP Array Bay
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01-06-000

PARTS NUMBER

01-06-002
01-06-003
01-06-007
01-06-009
01-06-010

01-06-011

01-06-022

01-06-023
01-06-024
01-06-025
01-06-026

01-06-927
01-06-028
01-06-029
01-06-030

01-06-032
01-G6-033

01-06~-034

FABRICATED SHEET METAL PARTS

PESCRIPTION

ElectricalComponent Board Wrapper 20 Ga.Galv. 4%" x 15" (.47 th)
Electrical Component Board Lid 20 CGa. Galv. 4" x 3" (.22 F:z)
Manifold Strut, End Clip Angle 16 Ga. Galv. 3" x 4" (.09 Ft2)
Capacitor Mounting Strap 20 Ga.Galv. 3/4" x & 7/8" (.03 th)

Flange Stiffencrqs". 5 1/8", & 5%" Wide Struts 16 Ga. Galv.
6" x'3" (125 Fr*)

Flange S%iffcner with Base Angle Connecticn 16 Ga. Galv. 5" x 6"
(.X1"Fr.*%)

Flange Stiffener for 5" Wide Struts, See 01-06-010 16 Ga. Galv.
6" x 3" (.125 Ft?)

Flange Stiffener?for 5%" Wide Struts, See 01-06-010 16 Ga. Galv.
3% %-6" (125 Fes)

Web Membgr (Wice) Collector Truss 20 Ga. Galv. 3 7/16" x 13 7/16"
(32 FLL®)

Web Member (Narrow) Collector Truss 20 Ga. Galv. 3 3/8" x 13 9/16"
(.32 Ft.?)

Cord Top and Bottom Collector Truss 20 Ga. Galv. 3 3/4" x 128 3/4"
(3.353 Ft.?)

End Strut Collecter Truss 20 Ga.Galv. 4 1/16" x 11" (.3 Ft.z)

2

End Beam, Collector Panecl 16 Ga. Galv. 16%" x 58 5/16" (6.58 Ft.”)

Lens Guide 20 Ga. Galv. 3 5/8" x 66 13/16" (1.682 Ft.2)
Lens Retainer - Top End 16 Ga. Galv. &4%" x 1%" (.047 Ft.2)

North Manifold/Collectos Connect lousing Wrapper 16 Ga.Galv.
11 1/8" x 32" (1.8 Ft.<)

ManifoldéCollector Connect llousing Lid 16 Ga.Galv. 6%" x 10"
(.43 Fr.%)

Manifold/Collector Connect Housing Bottom 16 GaGalv. 6" x 10"
(.42 Fr.2)
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01-06-000 (Continued)

PART NUMBER
01-06-036
01-06-037
01-06-038
01-06-039
01-06-040

01-06-041
01-06-042
01-06-043
01-06-044
01-06-045
01-06-046 .
01-06-047
-01-06—068
01-06-049
01-06-050
01-06-051
01-06-052
01-06~053
01-06-056
01-06-059
01-06-061
01-06-062

01-06-063

01-06-064

DESCRIPTION

Manifold Support Colum1l6 Ga. Galv. 37%" x 15" (3.9 Ft.z)
Manifold Strut 16 Ga.Galv. 114%" x 15" (11.93 Ft.2)
Manifold Strut Cover 16 Ga.Galv. 114%" x 6%" (4.97 Ft.2)
Inclined Strut 16 Ga.Galv. 12" x 144" (12 Ft.?)

Bottom and Side Covering - Collector Panel Housing
26 G. Galv. 42" x 133 5/8" (39.97 Ft.2)

Manifold Positioning Plate 3/4",16 Ga.Galv. 3 7/8" x 7/8" (.19 Ft.2)
Manifold Positioning Plate 1", 16 Ga.Galv. 3 7/8" x }/8" (.19 Ft.2)
Manifoid Positioning Plate 1i%'", 16 Ga.Galv.

Manifold Positioning Plate 1%", 16 Ga. Galv.

Manifold Positioning Plate 2", 16 Ga. Galv.

Torque Bar-Top Right Hand 16 Ga.Galv. 6" x 133 15/16" (5.581 th)
Torque Bar-Top Left Hand 16 Ga.Galv. 6" x 133 15/16" (5.581 Ftr.Z2)
Torque Bar-Bottom 16 Ga.Galv. 6" x 122 15/16" (5.122 Ft.2)

Truss Connector-Torque Bar-Top 16 Ga.Galv. 1 3/4" x 3 7/16" (.042 Ft2

Torque 2
Truss Connector-Bar-Bottom 16 Ga.Galv., 1 3/4" x 5 9/16" (.068 Ft.")

)

End Connector-Trussed Torque Bar 20 Ga.Galv. 4 1/16" x 1" (.028 Fczz)
Flange Stiffener-Wind Bracing Connector 16 Ga.Galv. 3 x 6 (.125 Ft.2)
Outlet Closure Plate - Blank 16 Ga.Galv. 4" x 7" (.2 Ft.2)

Outlet Closure Plate - 1" 16 Ga. Galv. 4" x 6%" (.17 Ft.?)

Control Box Mount 16 Ga. Galv. 12" x 26" (2.17 Ft.?)
Bridging-Cross-Collector Panel 16 Ga.Galv. 9/16" x 15%" (.061 Ft.z)

Bridging=Top & Bottom Collector Panel 16 Ga. Galv. 1%" x 1 5/8"
(.10 Ft.?)

Bridging-Vertical Collector Panel 16 Ga.Galv. 1 5/8" x 11" (.12 Ft.2)

Bridging-Connector-Torque Bar, Right Hand, Collector Panel
16 Ga. Galv. 1 5/8" x 1" (.01l Ft.2)
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01-06-000 (Continued)

PARTS NUMBER

01-06-069
01-06-075

01-06-079
01-06-080

01-06-081
01-06-082
01-06-083
01-06-104
01-06-107
01-06-109
01-06-110
01-06-111
01-06-112

01--6-122
0:1-06-123
01-06-124
01-06-125
01-06-126
01-06-127

01-06-132

01-06-133

DESCRIPTION
South Brace t32%) 16 Ca.Galv. 12 3/8" x 26 3/16" (2.25 Fr.?)

South Magifold Connect Housing Wrapper. 16 Ga. Galv. 11 1/8" x 234"
(1.8 Ft.<)

Bridging Connector-Torgue Bar-Le't Hand, Collector Panel
16 Ca.Galv. 1 5/8" x 1" (.01l Fc?)

South Brace (329) See 01-03-012. 16 Ga. Galv. 12 3/8" x 26 3/1&"
(2.25 Ft.2)

fdler Pulley wrapper 16 Ga.Galv. 5' x 16 11/16" (.58 Ft.2)

North Wind Strut, See 01-03-150. 16 Ga.Galv. 119%" x 12" (9.96 Ftr.?%)
North Column (32%). See 01-03-032. 16 Ga. Galv. 3" x 6" (.125 Ft.2)
Sensor Positioning Bracket 16 Ga.Galwv. 4%" x %" (.015 Fe.%)

Cap-ldler Pulley Mount 16 Ga. Galv. 5 1/16" x 5 7/8" (.21 Fr.2)

Wigh Limit Switch U-Fastener 16 Ga.Galv. 2 3/8" x 2%" (.041 Fr.?)

Solar Sensor Mount 16 Ga. Galv. 5" x 74" (.252 Ft.z)
Absorber Tube Retainer 16 Ga. Galv. 2 3/16" x 3 3/4" (.06 Ft.?)
End Plate. Sce 01-03-051. 16 Ga. Galv. 5 1/8" x 12" (.427 Ft.z)

Wrapper-Tracking Control Box. 01-03-069. 16 Ca. Galv. 2%L x 25 7/8"
(3.86 Fr.2)

End Panel-Tracking Control Box. 01-03-069. South End. 16 Ga.Galv.
%" x 8 15/16" (.45 Ft.?)

End Panel-Tracking Control Box. 0l1-03-069. North End. 16 Ca. Galv.
%" x 8 15/16" (.45 Ft.?)

Bracket-Bearing Box. 01-03-069. 16 Ca.Galv. 11 3/4" x 5 7/8"
\.’.8 bt.‘.)

Cover for Limit Switch-TrackingControl Box 01-03-069, West Side.
20 Ga.Galv. & 1/8" x 5 13/16" (.17 Ft.?)

Cover for Limit Switch=Tracking Controlzaox 01-06-069, East Side
20 Ca. Galv. 4 1/8" x 5 13/16" (.17 Ft.%)

Pulley Cable Clamp Plate. 16 Ga.Galv. %" x 5" (.005 Fr.2)

Tracking Qontrol Box Cover 01-21-069. 16 Ga.talv. 8 15716" » 26 15/16"
(1.67 Ft.*)
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01-06-000 (Continued)

PARTS NUMBER DESCRIPTION

01-06-134 SHIM Control Box, Left Side, 16 Ga. Galv. STL. & 5/8" x 3" (.096 Ft.%)

01-06-135 . SHIM Control Box, Right Side, 16 Ga. Galv. STL. & 5/8" x 3"(.096 Ft.z)

01-06-136 S MTG Bracket- Motor (01-03-069 Control Box) 16 Ga.Galv. 3" x 5 1/8"
(.11 Ft.€) ;

01-06-137 Lens End Closure Weather StripPlate. 20 Ga. Galv. & 1/16" x 124"
9.346 Ft.Z)

01-06-138 Lens Guide-Splicer. 20 Ga. Galv. STL 3 7/16" x 3" (.072 Fe.d)

01-06-162 Flange Stiffener. 16 Ga. Galv. 3" x &%" (.135 Ft.2)
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01-07-000
PARTS NUMBER

01-07-003
01-07-017

01-07-023
01-07-024
01-07-025

01-07-026
01-07-027
01-07-028

01-07-029

01-07-030

FABRICATED {EAVY METAL (STRUCTURAL, ETC.) PARTS
DESCRIFTION

South Col. Base Angle, 3%" x 2%" x %" x 2'-11" 6061-T6 Alum.

1.681 1bs/L.F. (01-312)

Flange-Shaft Collecter Panel ASIM A-36 Structural STL. %" thick
Plate.

Housing-Fower Screw, East Side, Control Box, 01-03-069
Housing-Power Screw, West Side, Control Box, 01-03-069

Puliey Rim, See Drawing. 3/4" x 3/8" x 1/8" x 104" ASTM
A-36 Structural Stecl Channel .54 1lbs/Tt.

Pulley Top Spoke, See Drawing. 3/4" x 3/8" x 1/8" x 13 17/32 ASTM
A-36 Structural Stecl.

Pulley Bottom Spoke, See Drawing. 3/4" x 3/8" x 1/8" x 13 17/32" ASTM
A-36 Structural Steecl

Pulley Hosizontal Spoke, See Drawing. 3/4" x 3/8: x 1/8" x 13 17/32"
ASTM A-36 Structural Steel

Pulley Hub, See Drawing. Schedulz 40 black Steel Pipe x 13/8" Length.

Pulley Mount Angle, See Drawing. 2" x 1" x 1/8" x 0'-2%"
Alum. Angle, 6063-T5.

46



01-08-000

PARTS NUMBER
01-08-002 %
01-08-003 %
01-08-004 “k
01-08-005 %
01-08-006 3
01~08-011
01-08-012 ¥
01-08-017 ¢
01-08-018 3¢
01-08-019 »¢

01-08-020 K
01-08-021 ¥
01-08-023 ¥
01-03-024
01-08-025 ¥
01-08-026 ¥

01-08-027 %

FABRICATED TUBING & PIPE

ORIGINAL PAGE 1S
OF POOR QUALITY

DESCRIPTION

Manifold 374" x 119 11/32" Typa "N" cu.
Manifold 3/4™ x 118 3/4" Type "M" cu.
Manifold 1" x 119 3/32" Type "M" cu.
Manifold 1" x 118 7/76" Type "M" cu.
Manifold 1%" x 118 13/16 Type "™" cu.
Tee, Bleeder Connecting Type "N cu..d" x k¢

Fluid Outlet Pipe 1l dia x 10", See 01-03-063. Type "M" copper.
Maid-0=Mist Lead Tube X" Type "L" x 5"

Pressure Relief Valve Lead Tube, 3/4" x 2" "M"

Schrader Valve Connect Tube 3/16 0.D."L" x 4%
Soft Dr. Copper (00-01-135)

Absorber Tube (w/tubes & caps) Exterior, Type "M" copper.
See 01-02-012.

Absorber Tube (w/tubes & caps) Interior, Type '"M" copper.
See 01-02-012.

Absorber Tube Manifold Pipe, Exterior 5/8" 0.DY"nom x 6.313"
Type "M" Copper

Absorber Tube Manifold Pipe, Interior 5/8"0.D. 4" nom x 6.125
Type "M" Copper )

Absorber Tube Manifold Pipe North 5/8" 0.D. %" nom x 5.0"
Type "M" Copper.

Absorber Tube Manifold Pipe, South 5/8" 0.D. %" nom x 3.625"
Type "M" Copper.

Absorber Tube Manifold Riser 5/8" 0.D. %" nom x 2 13/32" Type
"M" copp.r .
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01-09-000

PART NUNBER
01-09-001 %
01-09-002

01-09-004 3
01-09-005 >

01-09-006 3
01-09-097 %
@1-09-008
01-09-009
01-09-010 ¥
01-09-011 ¢
01-09-012 %
01-09-014

.*.

01-09-016

-
.

01-09-017

¥

01-09-018
01-09-019
01-09-020

+* 4 x -

01-09-021 %
01-09-022 *

01-09-024 =%
01-09-060 %
01-09- 0% %

PIPE FITTINGS, VALUVES, EXP, CoM., ATR VENTS, FLOW CONTROL,
CK VALVES, STOPY, PLUGS, PuMmpes, HH0 ACCESSORIES.

DESCRIPTION
Maid=0=Mist #734 W/4" FPT Auto-Vent, Air Eliminator

Pressure Relief Valve Watts ¢3L, 125 PS1 Release, ASME,
374" MPT Connector

Swivel Conn. GRA-TEN

Schrader Valve Insert

Adapter Cu. Tube 3/3"0.D,, W"MPT, Cast Brass
Cap = Cu. Tude, Wroujht Coppewr, 1 3/8" 0.D.
Wrought Toe %) x 34 x /4

Wrought Tee h x 1 x 34

Wrought Tee % x ! x 1

Wrought Tee % 1 x 1%

Wrought Tee ' x 1% x %
Wrought Toe %5 x 'y x 1

Flex Hose GRA-TER

Alapter, Wrought cu., 3/8" 0.D, Sweat x L' MPT
Adapter, Wrought cu., 7/8"0.D. Sweat x 3/ MPT
Wrought Tee 's x 'y x %

Iy Nom. Shert Rad., (Dlla) “00 Elbow, Wrought

s Nom, Wrought Couplinp W/Stop Lee

Y Nom. Male Adapter, Wrought
Schreader Va.ve "¢ Flare Adapter

Adapter Wrot., 5/8" x 4", LEE #15-101 or equal (MPT)

Plug. Wrot. Cu. to it 7/8" 0.D. Fitting
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01-10-000

PART NUMBER

01-10-002
01-10-003
01-10-004
01-10-005
01-10-006
01-10-007
01-10-008
01-10-009
01-10-010
01-10-011
01-10-012
01-10-015
01-10-017
01-10-018
01-10-019
01-10-038

-
%

X

X

+ Potted P/C Board

~ ELECTRICAL PARTS, COMPONENTS, SOLENOIDS, FABRICATED WIRE,

RELAYS, P/C BOARDS, CONTACTORS, MOTOKRES, TERMINALS, WIRE

DESCRIPTION

ORIGINAL PAGE 15
OF POOR QUALITY

Relays

Transformer

Capacitor

Fuse

Limit Switch

Relay Receptacle (2) Socket

P/C Board Connector

Fuseholder

Solar Discs 24" x 1 3/4" P.C. Board
Sensor Cells - Photovoltaic

Sensor Discs Wire 2" Length Black

Control Box Leads (1) Blu (1) Blk (1) Org, All 10'

High Limit Switch - Fenwal or Equal 10A1250A240VAC NON - IND.

High Limic Switch Bridge Fastener Bakelite

Motor, Gear, Tracking Box (01-03-069)
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 00-13-00 ~ INSULATION

PART NUMBER ' DESCRIPTION

01-13-002 * Owens Corning Fiberglass Insulation, 1" Thk, RA 22

01-13-003 '* Fiberglasspouring insulation, Owens Corning 1 Bag = 7.5 E‘I:.3
01-13-004 % Batt - 1000°F Oweas Corning AFU Solar 1000°

01-13-005 *:‘ % x 2% Du Pont Microform Insulation

01-13-006 %% % % 3 7/8 Du Pont Microforn Insulation

01-13-007 “F 1" Thk Smooth Foil Back Duct Board Insulation
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00-16-000

PART NUMBER
00-16-001
00-16-002
00-16-003
00-16-004 a{e

PAINTS, COATINGS SEALANTS, ADHESIVES, ETC.
DESCRIPTION °

Z.R.C. Metal Conditioner

Z.R.C. Zinc Coating

Z.R.C. Zinc Coating Thinner

Selective Coating, NASA Black Chrome, Olympic
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01-17-000 =

PARTS NUMBER

01-17-002
01-17-003
01-17-004
01-17-008
01-17-009
01-17-010
01-17-011
01-17-012
01-17-013
01-17-014
01-17-015
01-17-016
01-17-019
01-17-021
01-17-022
01-17-027
01-17-028
01-17-029
01-17-030
01-17-035
01-17-036
01-17-037
01-17-035
01-17-041
01-17-044

01-17-045

HARDWARE -- BOLTS, NUTS, SCREWS, HINGES, BEARINGS, NON-
ELECTRICAL CABLE, CLAMPS, TURN-BUCKLES, NAILS, PINS

DESCRIPTION

Screw #4 x "¢ (40 TPI) Zine

Stand off 't 0.D. x Y, Threaded (40 TPI) Alum.

#6 x 1 1/8" (32 TPI), Slotted Head, Zinc Coated
#8 x %, S.D. & S.T. (Tek) Screw, 18 TPI |

Pulley 12" 0.D. x 1%" Bore with Cable Clamp Bale
3/8 x 3/4" Hex Bolt, Zinc Coated

3/8" Hex Nut, Zinc Coated

3/8" Lock Washer, Zinc Coated

1" x 6%" Hex Bolt, Mach. Bolt, Zinc Coated

%" Hex Nut UNC, Zinc Coated

%" Lock Washer, Zinc Coated

Bearing 1%" Cast Iron, Set Screw

Cable Clamp % ¢

SPLIT Lock Washer (#6) Zinc Coated

Nut, Hex #6 (32TPI) Zinc Coated

Bolt, Machine Hex Head, %" x %", INC. Zinc Coated
Nut, Hex Head %" UNC, Zinc Coated

Lock Washer %'". Zinc Coated

Bolt Spacer 4 x 5 3/8"

Cable, Aircraft, Calv. 7 x 7, %" Dia. Preformed
Bolt Spacer %" I.D. x 74/8", Alum. Tube (01-307)
Bolt Spacer" x 5, Alum. Tube (01-307)

Bolt Spacer ! x 5 3/16 Alum. Tube (01-307)

L4 Flat Washer 12 Ga.

Pop Rivets 1/8" Alum. x %" length

Pin, " x 2%, Hex H.D. '



ORIGINAL PAGE IS

01-17-000 (Continued) OF POOR QU

PARTS NUMBER  DESCRIPTION

T

Heyman Mfg. Co. Wire - Ty W/Screw Hole, -8 Screw

01-17-046
01-17-049 Bolt Carriage 3/86 x 3/4" UNC (UNC)
01-17-050 Flange (1%) 4-25-172
01-17-051 Nut, Hex 3/8"¢ -16 TPI Zinc Coated
01-17-052 3/8"4 Lock Washer Zinc Coated
01-17-053 ‘Bzaring (1%) Bearing
01-17-054 Locking Collars (l%) Bearing
01-17-056 Fastner-Lock %" (Timmerman) C12007-017, or Equal
01-17-057 Bolt-Mach. = % x 2% Hex H.D.
01-17-058 Spacer Bolt -% x 1 11/16, Alum. Tube (00-01-31%)
01-17-059 Spacer Bolt - )% x 1 13/16, Alum. Tube {00-01-311)
01-17-060 #6 - 32 x 3 1/8" Screw R.N. HD, Zinc Coated
01-17- 061 #6 - 32 Hex Nut
01-17-062 Bolt Hex 's# x 1l UNC, Zinec Coated

© 01-17-063 Fastener Lock % x 4 (Timmerman) or Equal
01-17-065 5/8 Nut Zinc Coated

“ 01-17-066 5/8 Bolt x 1l Zinc Coated

- 01-17-067 Lock Washer (5/8) Zinc Coated
01-17-072 3/8 Flat Washer Zinc Coated

© 01-17-073 Cable Thimble ¥ ." Zinec Coated
01-17-074 Turnbuckle 3/8 x 6", Galv., Equal to Upson Walton H-62GJJ

Galv. wirh 2-114 Lock Nuts

)1-17-075 %" x 20, Hex Nut, Zinc Coated
01-17-076 %" Star Lock Washer, Zinc Coated

 01-17-077 Turnbuckle for Wind Bracing, H3l, 3/84 x 6" Upson/Walton-

Galv. (No Eye, Hook or Jaws)

' 01-17-078 #4 40 TPI x 4" Bolt, Zinc Coated

' 01-17-079 #4 40 Nut, Zinc Coated

‘ 01-17-080 4 Lock Washer, Zinc Coated
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01-17-000 (Continued)

PARTS NUMBER DESCRIPTION

01-17-081 #6 x %, 32 TPI Slotted Round Head, Zinc Coated
0i-17-082 IG‘Ren Nut, 32 TPI, Zinc Coated

01-17-083 #6, Star Lock Washer, Zinc Coated

. 00-17-095
- 00-17-096

00-17-098
00-17-099

00-17-100

00-17-118
1 00=17-119
1 00=-17-120
3

'00-17-121
00-17-122
00-17-123
01-17-129
01-17-130

%" Dia. x %", Mach. Bolt, Slotted, Rd. H.D., Unc., Zinc Coated
k" Dia., Hex Nut, UNC. Zinc Coated

Wind Brace Lower, 3/8"¢ x 2'-0" A36 STL Rod W/ 6" Left Hand
Thread, 3/8-16, Galv. After Fabrication.

North (Lower) End, Wind Brace, Upper, 3/84 x ©'-4" A36 Stl. Rod
w/3/8"¢-16 TPI x 0-6" R. H. Thread. Galv. After Fabrication

North & South (Upper) End Wind Brace, Upper, 3/8"¢4 x 7'-10"
A36 St. Rod W/3/8 - 16TPI x 0'-6" R. H. Thread, Galv. After
Fabrication

Bearing Flanged Cast Housing (Two Bolt) NTN Toyo Brg. Co.
¥UCFL 209, 1 3/4 I1.D.

Sprocket, 3/8" Bore for No. 35 3/8" Pitch American Std. Roller
Chain, Browning No. 359.

Sprocket, 1 3/4 Bore for No. 35 3/8" Pitch, American Std. Roller
Chain, Browning No. 35B4S

Roller Chain, 3/8" Pitch No. 35 Single Strand
Pin Stl, %", Hex x 3"

Brazing Rod (01-500)

Steel Retainer Clip for Swivel

Screw, #8x 5/8, Hex HD, With Neoprene Washer Bonded to Metal
Cap, S.D & S.T. Equal to TEK
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61-18-000

- PARTS NUMBERS

01-18-005
01-18-006
01-18-009

01-18-010
01-18-014

MACHINED PARTS (SPECIAL) .

DESCRIPTION

Shaft-North End Collector Panel, Cold Drawa Seamless STL Tubing
ASTM 519 1%" 0.D. x 0,109 Wall Thk x 3 7/8" Length

' Shaft-South End Collector Panel Cold Drawn Seamless STL Tubing

ASTM 519 1%" 0.D. x 0.109 Wall Thk x 2%" Length

Shaft - 1% Dia. x 0.109 Wall Thk'ness Cold Drawn Seamless Steel
Tubing ASTM 519 Mech. Grade x 9's" Length

Power Screw and Nut, Tracking Control Box 01-03-069

Cable Guide (01-03-069 Control Box)

ORIGINAL PAGE IS
OF POOR QUALITY
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GLASS, GLAZING COVERINGS

DESCRIPTION

Lens, Collecter "ML" Series 133 5/8" x 8" Radius

End Cap 2" 0.D. x 3/16" Black Acrylic

Solar Disc's Base 2 3/8" x 2 23/37'x 3/16" Plexiglasa

Sensor Tube 3" 0.0, x 2 3/4" Clear Plexiglass
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01-21-000
PARTS NUMBER

01-21-001

01-21-004
01-21-005
01-21-006
01-21-013

01-21-021

WEATHER STRIPPING, NON-METALIC GROMMETS, SPONGE RUBBER, ETC.

DESCRIPTION

Grommets "Rubber" Atlantic India, #2856 or Equal

Weatherstripping self-adhesive, 3/4 x 3/16 Cleotex
Grommet North Manifold Atlantic India #2903 or Equal

Silicon Sealant Equal to GE RIV Wh

Py

te

Silicon Sealant Equal to GE RTV Black

Viton "O0" Ring
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WIRE SET

ELECTRICAL COMPONENT ASSEMBLY T 1Q
REICH ASSOCIATES, 1INC,. ORIGINAL PAGE IS

. OF POOR QUALITY
P, 0, Box 73, Plano, Texas 75074

(214) 424-7904

October 27, 1977 Rev, 1(11/11/77) Rev. 2('1/18/77), Rev., 3(12/12/77)Rb
Rev. 4(3/38/78) FW

Model 10062

Cut Wire List Racker Electronics Sub Assembly

WIRE NO., QUANTITY COLOR LENGTH REMARKS FROM TO
1 1 Black' 10" Inside OQutside 120V
2 1 Black 9" Fl1/2 J2/1
12 1 Black 26" J1/1 Outside
Solar Sensor
22 1 Black 5 J2/3 J3/1
8 1 Black 15" TP1 Qutside(motor)
5 1 Blue 107 Inside Outside 120V
i3 1 Orange 26" J1/2 OQutside
Solar Senscr
14 1 Blue 26" J1/3 Qutside
Solar Sensor
18 1 Blue 18" Flag 1 i
End J2/2 OQutside
Limit Switch
21 1 Blue L J2/7 J1f12
15 1 Green 5 J1/4 Jp2
16 1 Green 21" Flag 1 TP2 Qutside
End Limit Switch
19 1 Red 21" Flag 1 J3/2 Outside
End Limit Switch
20 1 Red 5" J3/7 J1/6
23 1 Yellow 15" Flag 1 Cc1l/1 Outside(motor)
End
24 1 Yellow 8" Flag 1 J2/6 c1/1
End
25 1 Red 5% Flag 1 ol ¥ . Outside(motor)
End
26 i White g" Flag 1 J3/6 cl/2
End
17 1 Green 18" Flag 1 TP2 OQutside
End Limit Switch

NOTE: All vire 18 gauge. Cut to specified length and strip ends
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WIRING DIAGRAM

|
Connection for Clockwise (CW) or Counter- ,
clockwise (CCW) rotation facing output 1
shaft; connect 115 VAC, 60 Hz power sup- I
ply as illustrated. :‘

.y e
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0.T. — Overtravel; D.T, — Differential Travel;
ROLLER LEVER 0.P. — Operating Position; F.P. — Free Position
. Recommended For Style  Electrical  Typical Catalog Listing  O.F. max. R.F.min. P.T.max. 0.T.min. 0. 0.r. F.P.max.
No. Data Rel. (ounces) (aounces) (inches) linches)  linches)  linches)  (inches)
U 10,20 ampere luad BT e Tmamer T em s o aw 750 _
bandlmg max. 'S =~ .030
Up 10 25 ampere load 23 H BE2RVRS 25 0% 625 0@ 109 750 _
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i ) e R A o i T ol b ARt B .} Laist ot mMater
.E :.E _&JJCPF' FINAL A5y - PART 01_03_04;e o
(o R LHUoP 4HUB- AGEMBLY - PAETY foiie;;or Housing Assembly
< & < K______.FAET . e T AlTe 1 ©F
e Paet No. / Bev / DesceIPTIoN
{} . f .- Y01-93-029 " Collector, Housing Assembly
= : 4-01-06-040  Cover sides & hottom 42" X 133-5/8",
; £ 26 _Ga, Galv, (01-001) 39,97 Ft2 o
H [ 01-17-008 #8 X 1/2 Screw Zinc Coated
ila ! 01-06-061 Bridging Cross 16 Ga, Galv. Steel, 9/16"
28 X 15-1/2 (,061 Ft 2) o
Al 01-06-062 Bridging Top & Bottom, 16 Ga, Gavl. Steel,
YSE7AT X 15787 (=10  Pe2) .~ = T
e TR 01-17~027 1/4 X 1/2 Bolt Zinc Coated _ ok
(od 01-17-028  1/4 Nut, Zinc Coated e ae R
{24 01-17-029 174 Lockwasher, Zinc Coated it T G iy B
24 01-06-109 Insultation Cap Fastener 2" X 40™ " (55 FtZT-
8 B U e R 20 Ga. Galv., 01-002
14 ™ S “] 0T=13-002 " 'I™ Thick RA-22 Owen Corning Fiberglass
] Insulation, & pcs = 19-374 X 44", 8B pcs -~
; , il 19-3/4 X 42-1/2" and 12 pes - 12" X 44-3/16" _
1 : | 01-13-004 Batt Insulation Owen Corning AFU - Solar _ _
g e e o OGS L) gk, KEv VOB Y o
] | 01-13-005 "I74 X 2-1/2 X 6 DuPont Micro Form Insultation
R o | [ 01-13-006 " "1/4 X 2-1/2 X 3-7/8 DuPont Micro Form
A B Tt RS ~ " Tnsulation .
B 25 5 01-13-007 1" Thick Sr'ooth }~01l Back Duct Board
. "7 " Insulation, 4 ch @ 9~ J/q" x 16" and 4 pcs
s ] Rt @ 9=5/8" X 14" T
1 b “01-T7-008 ~"No. 8 X 1/2 Screws, Zinc Coated ~—
R 1 i 01-21-006 “"sllicon Sealant GE RTV or Equal =~
1 | 0I-(Q2-007 ~ End Beam Sub-Assembly T T i
| z ! 01-06-028  End Beam 16 Ga. Galv. Steel, 16-1/4 X 58-5/16"
4 i _ B (6.58 Ft_2) ’ T
- 18 01-06-027 _End Strut 20 Ga, Galv. Steel &4- 1/16"}( 117
R T (.3 Ft2)
© | 0I-06-051 End Strut 20 Ca. Galv, Steel 4-1716 " X 1"
T T T L 02E Y Y e
20 T0I-17-008 ——#8 X 1727 Screw Zinc Coated e
1 01-Q2-010" —  "Flanged Shaft Assembly - North End =
Ve 0I-07-017  "Flange ASTM, A36 Stl 1/4" Thick Plate _
N ¥ | 01-18-005  Flanged Shaft, 1-T1770.D. X .109 Wall Thk. Cold
o Drawn beamless TuEe_T—T/ﬁ" Length ‘North .
i (7] . ___j m'Tl'_UT-_O_V Bolt 3/8 X 3/4, 71nc COdtt.d =
; b | o ].01-17-011___Nut, _,3/*8 Zing Coated __ I
; L | _ 01~ 1_7-9_12_A__Lockgg_§he_r‘_ 3/8, ging‘_c_oa_t_e_d_ L i
y 01-62-Q11 __- __Flanged Shaft Assembly - South End
/ ] _01-07-G17 _ Flange ASTM A36 Stl, _1_/_1._" Thick Plate
/ : 01-18-006 ~ Flangad Shaft, 1-1/2 0.D. X .109 Wall Thk,Cold.
] N Drawn Sé—é_mless Tube . 2-1/2 Length, South
7 ~ 117 01-17-010  Bolt, 3/8 X 3/4, Zinc Coated o )
I’ | ITor=17=001 Nut, 2/8 Zinc C_:qated e
| 3 _[_.__%_ 01_—_17_012 B Lockv.m.shet'J ‘/8 Zinc Coated ..
= | , 01-92-019 » Cnllertog_Truss (1nter10r) Sub- Asqg-mbly L
2 | | | 01-06-138" un;"r'lnde‘?zo Ga. Galv Steel 3- 7/16_"X_v3f'___\__~
- (7077 Fr2) 4L o5 . A
4|7V Ty 7| | or=ve-029 ~ “Lens Guide 20 6. CiTv. STeel™3-578" X Gb /u.=
R I N O e P € 1Y X D N .
W 1 _01_-’2)'_@;”’_@4”:@552'%_';@3 (wide) 20 Ga. Galv. Steel 3-7/16
— BN S , S - _13-9/16" (.32 ¥t2) _ __
1

Qn



List of Materials

| op FIELD £UB-ASOEMELY - FBRT
o e SloP FINAL ASSembLf - FART 01-03-049
{ 5 35 - : Lof HUB- ALGEMBLL — FArT go:l”ie;gor Housing Assem 1y
(] Moo . .
e s oleet .. geigs ik T 20 o
Faet No. / e / pescrIFTIeN
(7' RN ey .1 _01-06-025__Web Member (narrow) 20 Ga. Galv, Steel 3-3/8"
s ; ' X 13-9/16" (.32 Ft2) iy
‘1£_‘ i 01-06-026 Chord Top & Bottom 20 Ga. Galv. Steel !
: : 3-3/4" X 128-3/4 (3.353 Ft2)
biud 2 ! 01-06-063  Vertical Bridging 16 Ga. Galv. Steel =
i Y U D B R OV & 8 Lo ) I B
1} 01-17-008 B8 % L/A Berew; Rine Coated =TT TN T
%_ 01-17-057 Bolt, 1/4 X 2-1/4 Zinc Coated M
3 Q 01-17-028  Nut, 1/4, Zinc Coated NI
8 01-17-029 Lockwasher. 174, Zinc Coated T T
4 01-17-059 Spacer Bolt 1/4 Xj-13/16, Zinc Coated (01 311)
k] 0I-17-058 Spacer Bolt 174 R"I-1I718, Zinc Coated
L B D (01=-37TT) o
: 73 S 01-17-045  Pin, 1/4 X 2-1/4, Zinc Coated
a 24| ] — 01-17-056 Fastener Lock, 1/4 Tinnerman or Equal
2. 01-Q2-020 Collector Truss (exterior) Sub~K§§éEET{__r'
2z i 0T-U%-138 Lens Guideg?0 Ga. Galv. Steel 3 -771% X‘?“'
| ; 07T FE2) SSPL e ST
4 ~07-08-029 " 'Lens Guide 20 Ga. Galv. Sttel 3-5/8" X
-.____.,___.“~4__“_-"— - 133-578™ ~(3.36 Ft2y — ~ T
B 1) ] _01-06-024 Web Member (wide) 20 Ga. Galv. Steel’
3- 7/16" X 1= 9/16" (.32 Ft2)
14 . ~_01-06-025 Web Member (narrow) 20 Ga. Galv. Steel
—_— T 3-378°X13-9716™ (.32 Fe2y T 7
Pz — 01-06-026 ~ Chord Top & Bottom 20 Ga. Galv. Steel
! ! 3-374" X 128-374" (3.353 re2X ~ T
14 l 0T-06-0%3 _ Vertical Bridging 16 Ca. Galv. Steel
| = 1-5/B" ¥ 11" (L7 FE2Y "~ o
VIR i . 01-17-008  _¥#8 X 1/2 Screw, Zinc Coated .~~~
- B2 ’ 01-17-0357 _ Bolt, 1/& X 2-1/4, Zinc Coated
R K- ,___4___ B 01-17-028  Nut, 1/2, Zinc Costad
I - T01-17-029  Lockwasher, ZInc Coated
4 R ] €1-17-059  Spacer Bolt 1/4 xl.fa/la “Zinc Coated
HEA 01-17-058 Spacer Bolt 1/4 X 1-11/16, Zinc Coated
[ A |} o1-17-045 Pin, 174 X 2-1/%, Zinc COat_e'a’—“w‘_' o i
R 74 61‘17_036 Fastener LocET"TTZ Tlhherman or Equal
N | 01-92-009 =~ " Torque Tube Assembly -
. e | 01-06-138 Lens Guide Splice 20 Ga. Calv. Steel )
32,716 X 3" (L07Z FEZy S
e 12 ) UT_UF_UYU'——Lens‘EETJET“TU—Ca ~Galv. Steel T °
T 1 g : F=578 X [I3=51B"""=(3 786 Ft2) ~ T
<. | 01-06-026 Chord Top & Bottom 20 Ga. Galv. Steel
| T — T 3-3&" X 128-374"(3.353 Ft2) ]
b ! 01-06-046 Torque Bur Right Side 16 %a. Galv. Scteel
P 6" X 133- 1_5/16" "(5.581 Ft2) _
S N N ! — 01-06-047  Torque Bar Left Side 16 Ga. Calv. Sttel
o | 6" X 133-15/16" (5.581 Fe2)
N I O I - __Q£~Q§ 068 B Torque Bar Bottom ‘6 Ga. A]V;VStecl,
ol T T T T e x 122-15/16 (5.581 Fr2) - .
ol 1 L} 01-06-049 Truqq Connector Torqucbﬁjop 16 Ga. Calv.
i Steel 1-3/4" X 3-7716" (L0427 Fe2)
R - T | ] 01-06-064 Bridping Connector Right Hand 16 Ga. Galv.
e o . o steel 1-5/8"_x 1"  (.011 Ft2) T
x € T 6% 1.
- : ..:i-t:.. - .:Ql-Qﬁ_OJQ —%ifg }?fﬁgnnégc&or 6§ltpn1nd 6 _Ca, 11y
£ ﬂﬂ.-.--.-.u-;-i




2

0 8

T2 "_"‘ FiCLw OU -0 eTt = ok List of Materials
.g :.g '.C:Ua? FINAL "AS5ceBLY - PART 01-03-049
g v SHUoP SHUB- ALGEMBLY - FPARET (lloéie;;or Housing Assembly
@ ® i S
< &< gy o Eey . . Kar, oF,
Paet No. / Bev / pescPiFTioN
178 ..l __01-06-050._ Truss Qounector Torque Tube Bar, 16 Ga,
— ' i Galw, Steel 123/4" X 5-9/16" ( 068 Fr2)
145 i 01-17-008 _ #8 X 1/2 Screw, Zinc ("n-\rnd oy
4 I 01-17-057 - Bolt 1/4 X 2-1/4 Zinc Coated _ ey
b = ! 01-17-028 _ Nut_1/4 Zinc Coated i A
o 4 01~17~029 Lockwasher 1/4, Zingc Coated. ___ __ _ . ..
4 01~17~058 Spacer Bolt 1/4 X 1-11/16, Zinc Coated
12 01-17-045 Pin, 1/4 X 2-1/4, Zinc Coated S s I A S
S 1 2e ) 01-17-056 Fastener Lock 1/4 T1nnerman or Equal gl
i 3 01-G2-01 Absorber Tube Sub-Assembly ST sl £
% 01~08~020 Exterior Absorber Tube 1- 1_/8'_59 X 13
SiE ; Type B T L Cu. 'Iube N
e 01-09-007 Cap 1-1/8 1,D,, tu, Tpe "M"
4. iy T=08=023  Exteérior ManiFold Pipe 5/8 ¢ X 6,131",  —
RS T ¢ T Cu, -
R | 01-08-021 Interior Absorber Tube 1-1/88 X 131",
- Type "M", Cu, Tube01-09-007 T, o,_!_____ -
4 __ 01-08-023  Exterior Manifold Pipe 5/8"0X 6,131" Cu,.
22 K 1 . ~ Type "M" Tube
{ H 4 | . 01-08-024  Interior Manifold Pipe 5/84 X 6,125", Cu,
: L Type "M" Tube e
] _ | 01-09-019 Tee /2 X 1/2 X 1/2 WROT S
7z | 01-08-027 Manifold Riser 5/8" ¢ X 2- 23/37" -
L G, , Typ? "M™ Tube e
Z 01-09-020 Elbow 1/2 WROT 90° Short rad. o
i 01-08-025 Manifold Pipe North _End 578" $ X 5", Cu.,
- Type "M" Tube )
- 01-08-~026 Manifold Pipe South End 5/8 & X 3,625",
I Cu, Type "M" Tube ___ _ . I ——e .
|l 1 _ 1 01-09-022  Male Adapter 1/2 WROT o
| 01- 16-004 Selective Coat1ng, Bl'lc_“k_(_l_llr_ome, Olz_mpic,
" " NASA Spec, B
a, 01-06-111 Absorber Tube Retainer .16 Ga,, Galv, Steel
— 7=3/16 X 4%]7 CbREFE2) o B
8 01-17-063 Fastener Lock 1/4 X 4 Tinnerman or Equal
L] ~ *0I-10-018 High Limit Switch, Fenwal or Equal T
_ 10A 1205 _A 240 VAC Non-Ind._ ____ ___ .  _ .
| %01-10-019 _ High Limit Switch Bridge Fastener 1/2 X2-1/2
7 3-3/16 Bakelite Board __
A4 01-06-108  High Limit Switch ~ U-Fastener 16 Ga, Galv,
Steel 2-3/8 X 2-~1/2 (,041 Ft2)
I ] ¥~ Optional Equ1pment__"_'~~"_ .
_ N -
ol i L e e
a| S _ e e i S8 S —————
— eyt B o memmAs mcpem e s oo o E I TR S
e -y . o — B —




s FIELD SUB-ASOCEMBLY - FART List of Materials

) fe
-~ —
2 =2 AoP FINAL A4cemplo( - PART 01-03-049
L ; LUOP LU ALLEMBLS - PARET Collector Housing Assemb v
1-31-~78
2 les G PET ol 2k e
Paet No. / Bev / CeScPIPTIeN :
R Sl weee}*01-017-081 __ #6.X 32 X _1/2 Slotted Round head Screw,
: Zinc Coated o
i *01-017-022 #6_X 32 Hex Nut Zinc Coated
| *01-~017-~021. {#6 Split Lockwasher, Zinc Coated S
l}
¥ apTieNAL EQUPMENT T_—__— SR Eh
.._!_.__.4.__ e et
: 2
o 7 2 ___- R T R s
i
l - — ————— - — -
I G T T T R 3 _ﬁ_— Phie
T
i - s P
L = ““ g 2
] | o
i _ ';—whﬁ _ e
- w "
i e < e it At e e s
1 e e e e ST SO
____4 o PRS-
. . -
LI 3 i Dt M . 1] [ ot




aman e SESRALN S aell GRNRRNE §

TR T AN T r e ]
[ SEATTAe —lTaz A

g 1e Y= v | )
i e LT SR B eYE I
§ O IS daro mvem I ]
¥ LN L C =31 | AN coe
5(_*.,) O Vo e A1 da L s =
(\__.'J 1. Az SEal 2N | = o . i
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ZR.C.C METAL CONDITIONER

.« DE-OXIDIZES — NEUTRALIZES RUST

* DE-GREASES — REMOVES GREASES & OILS
s PHOSPHATIZES — FOR MAXIMUM ADHESION

3 STEPS IN ONE EASY CPERATION.

Z.R.C. Metal Conditioner is a hew concept in melal sur- .

face preparation. Although formuiated as a metal pre-

treatment for Z.R.C. Cold Galvanizing Compound, it is °

equally effective to pre-clean and prepare any type of
metal surface (ferrous or non-ferrous) for any type of
painting.
in ore easy operatisn 2.R.C. Metal Conditioner will:
1. Neutralize rust oxides on any ferrous or non-ferrous
metal surface, Because of these de-oxidizing properties,
il also acts as an excellent brightener for aluminum, zinc
and copper surfaces (including aluminum truck bodies).

s Ol-1&6-00] .

2 Removes residual oils and greases by its un.que deter—
gent action

3. Slightly etch the metal surface and leave a phosphate
deposit that will maximise the adhesion properties of
any top-coat.

As an addilional convenience and cost saving feature .

Z.R.C. Metal Condmoner needs no rinsing or ne utralmng
—simply ..

(A) AFPLY (B) ALLOW TO SET 5 MINUTES (C) WIFE
the surlace is now pre-treated and ready for top-coating

APPEARANCE Blue liquid (very stight solvent odor)

PACKAGING  Gallons — Packed 6 Polyethylene jugs per
case {shipping weight 53 Ibs. per case)
Quarts — Packed 12 Polyethylene bottles
per case (shipping weight 27 Ibs. per
case)

ZRC Metal Conditioner meets and oaceeds the requirements ol
Federal Specihication MIL-C-10573 (Type 11)

ORIGINAL PAGE IS
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ZRC 'is a liquid compound containing 95% zinc in the
dried film, that fuses to clean iron, steel or aluminum '
through electrochemical action to provide maximum pro-

tection against rust and rust creepage.

Z.R.C. vs. PAINT

it Is important that there is an understanding of the con- -

ceptual difference beween Z.R.C. and paint.
While all types of paints provide only a "skin" protection,
Z.R.C. imparts cathodic action against corrosion — i.e., in

the presence of moisture its metallic zinc content becomes

an anode and the underlving surface a cathode. Corrosion
attacks the zinc leaving the base metal untouched.

I the “'skin™ of a paint is broken, in any way, it will rust
in that area and also allow rust creepage under the break.
However, it Z.R.C. is scratched 1o the bare meta! the zinc
will form an inscluble zinc salt on the exposed area. This

heals the break and continues to protect the surface

against any corrosion,
Thus — Z.R.C. will not allow rust creepage.
Color: Matte flat light gray.
Packagina: 3-Y2 gallon pails, gallons, quarts, half-pints
end aerosol cans.
o One package « No premixing « Unlimited pot-life
e Unlimited shell-life « Ready to apply

APPLICATIGN METHODS - COVERAGE

APPLICATION. Z.R.C. may be applied by brush, spray,
dip or roller.

SPRAY (Low pressure compressor type). Atomizing
pressure 50 p.s.i. Orifice of tip 0.080 (%07,,,,ths) *5. Vis-
cosity — Reduce Z.R.C. in ratio of 4 parts ZR.C. to 1
part XXX Thinner®.

SPRAY (Airless type). Pre sure 650-750 p.s.i. Orifice ot
tip 0.013-0.023 (3] ,00 10 23] L ua)-

0.018 (*¥4400) generally delivers optimum performance.
Viscosity — No reduction required.

BRUSH OR ROLLER - No reduction required. Apply
as received from container.

DIPPING — Reduce Z.R.C. in ratio of 3 parts ZR.C. to
1 part XXX Thinner*,

DRYING — When Z.R.C. is air dried, il is set lo touch
in 20-30 minutes and may be re-coated in 12 hours

CURING — Z.R.C. requires curing before being exposed
lo severe service, When air-dried, it cures progressively
up to 14 days. Curing may be accelerated to a malter of
minutes if heat is applied. Suggested cycle for luli cure is
300°F for 30 minutes.

FLASH POINT — Z.R.C. has a sale flash point of 104°F
and thereby enables its use freely around welding opera
tions.

COVERAGE — 400-500 square feet per gallon. An aver-
age brush coat ot Z.R.C. will deposit 1.5-2.0 mils (dry tilm
thickness). This is generally sufficient for “regular” envi-
ronment exposure. Two coals are suggested for severe
exposure conditions.

*XXX Thinner is our special solvent — available in drums,
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Flanged Units Cast Housing (l-our isoit)

UCH-2

Set Screw Type
tormal Duty

- P 2 R-
2 & A
R P
- 2l
i Neminal Dimensions ? Basic Load
haht Cl-mpll-te ¥ Aemina imensions . on, ] A asic l.oa ' :
Dia. Flanged Unit i | Pitaying Rating- los. lHl ing
in. AR i a e € ! s z Bi n | Number Dyn.  Static Number
: | i C Co |
Its | UCF 208-1%4

o —

O

[Flanged Units Cast

. .

IRINBIRIOIC|SEmiess ., e

Lo g b i @S 202 vear e Y 2051a Y wasp 3500|F208

tousiing (Four Boli)

Set Screw

UCF 2 (for light load)

The housing is square and can be conveniently secured
to, for instance, the side wall of a machine with 4 bolts,
Simple in bearing construciion and casy to mount, this is
the most widely used of all types of units-with-flange.
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MECHANICAL

F. Solar System

GENERAL: '

This Section valid only when considered in total with other Con-
tract Docurents. Cross references are for convenience of reader
and their inclusion in or amission framn any particular Section
in no way limits scope of particular Section or intent of any
Contract Uocument.

VXORK SPCCIFIED HEPZIN:

A. Camplete installed solar collecticn systcem as shown on the
drawings.

B. Frection, ard connection of solar collectors and ocollector
support systems.

REIATED WORK:
Specified in other Sections:

A. Electrical power wiring and conduit (in Electrical Division).

' MATERIALS & BOUIPMENT:

A. Solar Collectors and Structural Supports:
1. Solar Opllectors:
Each collector consists of fresnel lens (12" wide x 116 1/2"
net apeture), insulated housing, selective coated copper
absorber tube with hollow end shafts and 1/4" MPT connec-
tions through each shaft to the absorber tube. Components
of each collector consist of the following:

a. Factory assembled hcusing, interior insulation, end (north
and south) 1 1/4" 0.D. hollow shafts, absorber tube, 1/4"

TN shmavbar babe ernections thronch end of each shaft,
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