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\

DESIGN BROCHURE

Description \\\ \\\\\

The Solar II, Model SC4XE€ Collector was .eveloped under the direction of
the National Aeronautics and Space Administration, (NASA), under Contrsct
No. NAS8-32261. This contract was part of the nation wide Solar Energy
Research and Development Program for technical information to be placed
in the public domain.

\ L \ \
Solar II is an Air Flat Plate Collector, 4'x8'x22" weighing 130 pounds
and having an effective solar collection area (aperture; of cver 29.5
square feet, which represents 944 of the total surface area of the

collector. \ \ \

The lower frame 1s made of 1/8" aluminum angle extrusion., An
inner aluminum frame supports the tempered..SunadexR glass above
the absorber panel, A separate outer frame of aluminum H-Zar
holds the outer glazing of 4 mil ledlari,

A "floating"® absorber\panel concept 1s utilized to provide
for expansion and contraction. The absorber panel 1s coated
with 3M Black Velvetf paint having an absorbtivity/emis-
sivity of .98/.90. The primary method of heat transfer
from the absorber panel to the alr stream 1s by forced
alr convection in the air plenum, A secondary heat
transfer method 1s by radlant heating. To enhance
radiant heating, the back of the absorber panel is
painted with a high temperature black coating. The
back siie of the air plenum is a finished aluminum
panel that radlates thermal energy back to the

absorber panel through the alir stream.

Insulation is placed on the outside of the \l- AR
lector to minimize heat losses and avoid contam- FLAT PLATE
inationof glazinzs by outgassing of the COLLECTOR

insulation. Insulation 1s installed between
the pvack of the collector and the roof, be-
tween collectors and around the perimeter

of the collector subsystem.
ORIGINAL PAGE It
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SIMPLIFIED BREAKUDOWN OF SOLAR II COMPONENTS

Accessorles

Collector Interconnector - SC4XBCIC, connects 2 collectors in series,
Order with collectors as the collector End
Connector 1s special.

Dessicant Unit - SC4X8 DU, recommended for humid climates. Uessicant
; units must be installed in the factory.

Plastic U=Channel - SC4xXERPUC - encloses the side edges of the collec=-
tors in parallel, protects the insulation
from water and prevents excessive heat
losses.,

Typical Installation Arrangements

Solar .II Collectors are installed on a south facing roof within z 20°
of due south., The south facing roof should be free from plumbing
penetrations and chimney shadowing, etc.

The Solar II Collectors were designed for roof pitch angles from 45%

to 70° for optimum winter performance. A rule of thumb for coliector
pitch angles, is the local latitude plus 159, Collector sizing depends
on local eccnomics (fuel costs, ect.), climate and house heat loads.
Sizing usually runs between 1/3 and 1/2 the house square footage.,

Life Sciences cngineering currently provides the Solar II Collectcr
Subsystem. Arrangements must be made for interfacing with the exist-
ing heating system in older homes, or ln the case of homes under des-
ign, the backup heating system. This includes separate blower and

A-2
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and ducting. A storage subsystem of 14" river bed rock or concrete
block, protected by insulation is standard for current so'ar heating
systems. The control subsystem must interface with the existing
heating control subsystem. It must also control the dampers to dir-
ect l40°F heat to the house while higher heat must be directed to the
storage subsystem.

Primarily the Solar II Collectors were designed for parallel operation
as they are eight feet long. For large roofs, the collectors may be
installed in serlies or serles-parallel. The air flow through two
series connect2d collectors will require faster blower operation to
keep the outlet temperatures into the house at 1l40°F (or lower).
Standara flow rates for the parallel connected collectors is recom-
mended at 120 CFM, which has been found to increase the temperature

of the inlet air by 50CF with clear skies, (1l20CFM per cocllector).

Unit Dimensions and Mounting Instructions

The Solar II Collectors are 4'x8'x2:" and may bte installed in parallel,
series, or serles-parallel. The Installation, Cperation and llainten=-
ance Manual provides detalled drawings and prccedures for installation
of the collectors. BEriefly rough openings of 3"x45" are required for
connecting collectors to the ducting/plenum. After support 2x4's are
installed on the roof, insulation (minimum R-9) 1ls installed between
the 2x4's and the rough openings. Install ducting connectors to the
End Sections on the ground level. A lifting device 1s reccmmended

to transfer the collectors to the roof and set them in place. Col-
lectors are attached to the roof with screws through mounting brack-
ets. Provision is made in the mounting bracket holes for expansion
and contraction of the collectors.

Solar II Collectors can be shlpped complete or without glass at a
considerable savings to the cwner. The recommended SunadexR glass or
equivalent low iron (approx. .0l1%) glass may be purchased locally,
Since the tempered Sunadex® glass(463"x47-5/16"x5/32") weigh 40 pounds
each, local purchase of the glass will reduce shipping costs of the
collector by two thirds, To install the xlass attach the silicone
rubber U-channel on one 463" edge. Slide the U-channel with glass
into the H-Zar support in the center of the collector. Lower the
glass with suction cups. Check the space around the 3 sides of the
glass is 5/32" from the frame, Apply a bead of uow Corning 732 sil-
icone between the glass and the frame., After curing add a seccnd
bead of 732 over the last g" of glass and over to the frame. The
Tedla frame 1s reinstallea after the silicone has cured.

Standard roofing technloues for wea'her proofing, such as cant strips
and aluminum flashing around the perimeter of the collector subsystem
is recommended. Insulate around the collectors' perimcter with R
values of 9 or better. 3Between the collectors, where the spacing is
3/4", an R value of 4 or better should. be used. Foam insulation may
be used around the perimeter, Urea formﬁldehyde insulation is rec-
ommended for thls purpose. Speclial Noryl®™ plastic U-channel is rec=-
ommended to protect the insulatlion between the collecter sides frcm
water leakage, and to minimize heat losses. Theplastic U-channel
fits into the adjacent H-Bar channels of 2 collectors. Caulking

the interface between the plastic U-channel and the H-Zar finishes
this weather prodfing.

Ked PAGE 15
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Physical Data

Dimensions - 4'x8'x24"

Effective Collection Area (aperture) - 29,56 square feet

; Collector Welght - 130 pounds

i Absorber Panel = aluminum, rloatinﬁ from support bar

| Absorber Coating - 3M Black Velvet®, absorbtivity/emissivity .98/.90
| Inner Glazing - Sunadex® tempered glass, transmissivity .91+
I Outer Glazing - 4 mil Tedlarg. transmissivity .91

.? Collector Frame - Aluminum Extrusion
|

Performance

70°F inlet temperature - 120°F outlet alr to home or storage at 120CFM

i 140°P inlet alr temperature - 176°F outlet alr to storaze only at 120CFM
H Pressureiprop Across Collector =- ,1® wate™ (maximum) at L20CFM

| + o+
1 608 -
{ 5
. +

3 50’ L

o
E F
ii F LPO’ L
5 T
3 c 0
: 3054 NASA PRFORMANCE
1 I SPECIFICATION

E

20
. 4
c
104 4
Y
1 " ) ips AT
0 a1 o2 23 o4 5
OP=RATING CONUITICNS®
i SOLAR II EPFICI:SNCY AS A FUNCTION OF OPcRATING CONDILIONS
: # Note: Operating = Inlet Temp. - Ambient Temp.
i Conditions Solar Inselation
LIFE SCILNCES c£iuINSZRING
DESIGN FOR MAN 302 697-8250, 697-8624

A_A



SHC-3058
Revision 2
12/20/77

SECTION B
PERFORMANCE SPECIFICATION
SPEC NO, SHC-3033
FINAL ISSUE

LIFE SCIENCES ENGINEERIN

=1



SHC=-3058
Revision 2

12/20/77
TABLE OF CONTENTS
Paragraph Page

)i Introduction B-3
2, Aoplicable Documentation B-3
3 Application of Interim Performance Criteria

by Type of Subsystem B-4
4, Deviations from Interim Performance Criteria B-4
B, Goverament Furnished Property B-4
6. Government Directed Requirements B-4
Ta Subsystem Appendicies B-4
8. Warranty (Limitec!) B-4



2.1

2.2
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SUBSYSTEM PERFORMANCE IDENTIFICATION

Introduction

This Performance Specification establishes the requirements for the
design and performan.e of the Solar II Collector Subsystem for use
in solar heating only of single family residences and mobile homes.
if designates the Interim Performance Criteriz applicable to this
ahbsystém and defines the deviations. 7This appendix specifies the

pe-formance of the collector subsystem and the installation drawings.

Zpplicable Documentation

Government Documents

Interim Performance Criteria for Solar Heating and Combined Heating/

Cooling Systems and Dwellings, Jan, 1, 1975, U. S, Department of

Housing and Urban Development.

Contractor Documents

SHC-3070, Installation, Operation and Maintenance Manual, 9/15/77.

SHC-3094, Design Data Brochure, 9/10/77.
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Application of Interim Performance Criteria bv Type of Subsystem

The Inte: im Performance Criteria in Table I are applicable.

Deviations fromn Interim Performance Criteria

None

Government Furnished Property

None

Government Directed Requirements

Government directed requirements have been incorporated into this

specification.,

Subsystem Appendices

None

Warranty (Limited)

The Solar IO Collector is warranted for 1 year from time of delivery.
This warranty covers maanufacturing craftsmanship and normal

environment conditions. It does not cover installation mishandlir.g

B-i
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or willful damage. If the collector was purchased without glass

from the factory, the lncal distributor 'subcontractor shall warrant

the glass for breakage and leakage for 1 vear, In the event of a

failure, a replacement component will be supplied for the failed

o

component,
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REVISION
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b DATE

RESIDENTIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY
SHEET L _or &

SUBSYSTIM APPLICATINY

&= APPLICADLE TO TYPE SYSTEMS INDICATED

NA = NOT A™PLICABLE

TV SYSTEMS

M- MEATING

MC - MEATING AND CONLING

MW -~ HOT WATEN

TvPe TYPE
Jrsommacwrena |1 S i srirens
PARAQRAPH H L NE MW PARAGRAPH N He W

1.1 Hand HC NA | NA | NA | 1.3,1 Collector Efficiency | A A A
Performance
1.1.1 Heating Design NA | NA | NA | 1.4 Thermal Storage NA | MA | NA
Temperatures

1.4.1 Storage Capacity NA | NA | NA
1.1.2 Cooling Design NA | MA | NA .
Temperatures 1.5 Habitability of NA| N .| NA

g Occupied Spaces

1.1.3 Relative Humid- | NA | NA | NA ;
ity and Water Vapor 1.5.1 Heat or Humidity NA| NA| Na
Pressure Transfer Effects ‘
l.1.4 Solar NA | NA | NA |1.6 Energy Transport NA| NA |. NA
Contribution Efficiency :
1.1.%5 Operation NA | NA | NA [1.6.]1 Thermal Losses NA| NA | NA
Impairment and Electrical Power
l2 HW System/Sub- { NA | NA | NA |T0? Control NA! NA| NA
system Performance '

1.7.1 Installation and MA| NA | NA
1.2,1 Water Design NA | NA | NA | Maintenance
Temperature :

1.7.2 Manual Adjustment NA| NA | NA
1.2,2 Storage Design NA | NA | NA
Capacity 1.7.3 Inhatited Space NA| NA | NA

Temperature
1.2,3 Solar NA | NA | NA
Contribution L 1.7.4 Hot Water Temper- NA| NA | NA
s ature
+&o4 Operational
Impairment L e 8 T Auxiliary Energy NA| NA | NA
.3 Collector A |A |A {181 Design Loads NA.| NA | NA
Performance

B-6
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REVISION, R-2.
OATE 12/22/27

TABLE | Lo
RESIDENTIAL SUBSYSTEMS, INTER IM PERFORMANCE CRITLrRIA SUNINARY

sieer_Zos &

SUBSYSTIMAPPLICATION . TYPE SYSTEMS
A = APPLICABLE TO TYPE SYSTCMS INDICATED H - HEATING
NA = NOT A“PLICAZLE - X HC - HEATING AND COOLING
HW - HOT WATER
RESIDENTIAL INTERIM “""* RESIDENTIAL INTERIM 1yee
PERFORMANCE CRITERIA $3EMmE PERFORMANCE CRITERIA SYSTEMS
PARAGRAMH " HC o PARAGHAPH " e i
2.1 System Deesign A A A 2.3.1 Pressure Test: NA | NA | NA
Conditions Nonpotable Fluids
2.1.1 Equipment AL A=1ER
2.3.2 Pressurc Test: NA | NA | NA
Capablitics Potable Wator
.1.2 Nolse or A A A
;rloﬂ::lo- C:rrol!on 2.3.3 Alr Transport A A A
Systems
2.1.) Operating A A A ]
Comliticne i;:nt Collector Adjust- Nal NalNa
2.1.4 Fluid Flow in A|A]| A :
Colnectorl 2,4.1 Orientation and Tilt | NA | NA | NA
2.4.2 Mutual Shadowing A A A

S0 Emzapped Al NA [ NA | NA 2.5 Subsystem Isolation NA| NA| NA

i;:;‘;g;:;::‘ Expan- |NA [NA | NA [, 5| Shutdown in Multi- | NA| NA| NA
. {amily Housing
2,1, 7 Presoure Drops A A A
2.1.8 Cocndensate NA A NA 2:19 Heat Translee Fluic | A 8 2
l{l;noval Bualiy
7% L Al a | A [2.61 Liquid Quality NA| NA| Na
Strcsees . 2.6.2 Air Quality A A A
el Al AL A2 2,63 Frud Quality NA| NA [ NaA
2.2.2 Vibration from A A ) A 2.6.4 Frcezing Protection NA|] NA | NA
Moving Parts 27 Piping Supparts NA| NA| NA
2. 2. 3Water Hamines NA | NA T Na 2.7.1 Applicable Plumbirg| NA| NA| NA
Standards
2.2,4 Vacuum Relief NA | NA | NA |.
! 2.4 FExcessive Pressure | NA | NA | NA
Protection and Temperaturce Protection
i 2.2,5Thermal Changes|{ A | A | A |2.8.1 Relief Yalves and NA| NA| NA
{ 2.2.6 Flexible Joints NA | NA | NA | Yerta T
v] 2.3 featase Die- A A A 3.1 Structural Design A A A
N veation | asis

ORIGINAL PAGE Ig
OF POOR QUALITY

R R
(1]
oy,
!
-]




*
e i S A

e e i

TABLE |

2

SPECIFICATION %N -
CRCVISION

crie

)
*

. =NS8

—_——

.

.

Tz

177

-2 S A

YCa

RESIDEINTTAL SUBSYSIEN

15, INTER 1A PERFORMANCE CRITERIA SUMMARY

sneet_d e b

SUDSYSTEM APPLICATION

NA = NOT ATLICAS L

A= APPLICABLE TO TYPE SYSTEMS INDICATED

TYPE SYSTES

M - HEATING

HE = MEATING AND (ONLING

HW - HOT WATFR

NTIAL INTERIM 1 Tvpe RESIDENTIAL INTFINIM s
ﬂ.:rnot::unc( CRITCRIA | S$YSIEMS PERFQIIMANCE CRITERIA FYSTLME
PARAGRAPH [ w | we | rew FARAGHAIN " we | ouw
3.1.1 Appﬂclble Stan- A A A 3.8.1 Foundation MA INA | NA
dazde * Scttlement
3.1.2 Service Loads A A A ).9 Ponding Condition A A A
3.2 Fallure Loads A A A 3.9.1 Design Provisiona A A A
and Load Capacity 4,1 Plumbing and NA | NA | NA
3.2.1 Ultimate Load NA| NA| NA | Elcctrical Installation
Combinations 4.1.1 Plumbing Codes NA ! NA INA
o2 Load
Jo2.2lce e NAJ NA | NA 4.1.2 Elcctrical Codes NA NA | NA
3,2,3 Vehicular Loade
NA[ NA | NA 4,2 Fajl-Safc Controls ivA |NA NA
3.2.4 Load Capacity NA| NA | NA | 4.2.1 System Failure NA | NA |NA
3.3 Damage Control A A A Prevention
3.3.1 Rosistance to 4,2,2 Automatic Pressure
Damage Haphien e Relief Valves NA | NA |NA
3. )nz Gllting DC'-’.BH A A A 4,3 Fire S.i!ety A A A
3.4 Cyclic Loads NA| NA | NA | 4.3.1 Applicable Fire A A A
Standard
3. 4.1 Deflection NA|NA |[na | 7000070
Limitations 4,3,2 Fenctrations through| NA| NA | NA
Fire Rated Asscmblics
3.5 Cutting of NA | NA | NA =
Structurzl Elements “4 Toxic _ NA |NA |NA
3.5.1 Design Provistond NA | NA | NA ;a‘:.ul" Provisions of Catch (NA | NA |NA
3.6 Creepand NA | NA | NA . _
Residual Deficction 4.4.2 Detection of Toxic NA| NA | NA
and Flammable Fluids
3.6.1 Deflection NA | NA | NA
Limitations 4.5 Safety NA| NA | NA
3.7 Halil Resiatance A A |4.5.1 Emergency Egress NA| NA | NA
3.7.1 Hall Size and A A A =l AcEcs
Loading ‘| 4,5,2 Idetification and NA |NA INA
) "o Lao i I tr ] :
Lozdgcon-"“m NA ~val na cation of Controis

3-8
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RE VISION R-2
TABLE | > pare __ ___1xl20]27
RESIDENTIAL SUBSYSTEMS, INTERIM PERFORMANCE CRIETerIA SUNMAKY
. surer 4 or 0
; SUNSVSTEMAPPLICATION TYPE SYSTLMS
A= APPLICABLE TO TYPE SYSTEMR INDICATED M. MIATING S
NA = NOT A®PLICARLE MC - HEATING AND CHNLING
' MW - HOT WATCH
NESIODENTIAL INTERIM 1vyPg RLID 1YV
PERIORMANCE ( HITEAIA SYSIEay mmlmt:::.?'f ';;'.'.',"n?,\ SYST1EMS
PARAGRAMH NC A o PAHALILAPH w e e
4,6 Proteclion of Pot4 A A A 5.2.3 Thecrmal Cycling A A A
able Water & Circulated Strcsses ;
AMr :
4. 6.1 Contamination Nal NA | NA 5.2.4 Leakage NA | NA | NA
by Materials : 5.2.5 Decteriorrtion of A A A
4. 6.2 Separation Nal valna Gankets and Scalants
nf Circulation Laoops $.2.6 Tranamiasion Loss-| A A A
4. 6.3 Backflow e c¢s Due to Outgasseing .
Pravention 5.3 Chemical Compati- A A A
bility of Compuncnts
4, 6.‘5!‘0\#0\ of Fuﬂ‘l A A A
. 5.3.1 Materiala/Transfer [NA [NA | NA
47 Exccasive Sur- | A | A | A | pyd Compatibility |
face Temperatures
4.7.1 Protection from A A A |5:3.2 Corrosion of Dis- A A A
Heated Componentes similar Materials
5.1 " Effccts of Cx- A A A |5.3.3 Corrosion by Leach-INA |[NA | NA
ternal Environment akie Substance
5,1.1 Solar Dcgrada- A A A 5.3.4 Effccts of Decom- A A A
tion poeition Products
5¢1.2 Soil Corrosion NA| NA | N.. 5.4 Components Involv- [NA | NA | NA
5.1.3 Airborne A A A | ing Moving Parts
Pullutants 5.4.1 Wenr and Fatigue NA | NA | NA
5.1.4 Dirt Retcntion A A A 6 1 i)
o8 Cover Plite Surfice .1 Acccsnibility for A A A
Maintenanc »
5.1.5 Ab i w 5 A A
bl B 6.1.1 Accenas for Systcin A A A
5.1. 6 Fluttering by A A A | Maintenance
Wind
5.2 , 6.1.2 Accceus for System A A A
. Temperature & A A A Monitoring
Pressurc Resistance
$.2.1 Thermal De- A A A | 6.1.3 Draining and Filling | NA | NA | NA
_ gradaltion of Liquids
' 5.2,2 Deterioration of | ~al na | NA E!- 1 Flushing of Liquids [ NA | NA | NA
Heat Transfer Fluids ; Subeystems
ORIGINAL PAGE Lo
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REVISION R-2

oate __12/20/77

>
?
. ([ RESIDENTIAL SUBLYSTERS, INTERIM PERFORMANCE CRITER 1A SURIART g
: o : SEET S _orh_ :
SUBSYSTEMAPPLI 77 ON YYPE SYSTLMS '
A~ APPLICABLE TO TYPE 55TEMS INDICATED M - HEATING . ‘
NA = NOT A™FLICABLE MC - HEATING AND COOLING : i
HW — HOT WATEH .
i
RESIDENTIAL INTERIM I TYpt RESIDENTIAL INTERIM TYPE ‘
PERFOMMANCE CRITERIA SYSTEMS PEREDNMANCE CRITERIA SYSTEMS
PARAGRAPH | i { He e PARAGRAFH " e =
6.1,5 Fllters NA | NA | VA | 7.2.2 Storage nrea NA | NA | ~A
6.1.6 Potable Water| NA | NA N& 7.2.3  Utility Chases NA | NA NA ’
' ' L
Shutol 7.3 Functioning of NA |NA | NA 4
6. 2 Installation, A A A Dwelllng Site l
Operation and Mainte-
nance Manual 7:3:1 Space Use NA | NA NA
621 Installation A A A | 7.3.2 Shading of Adjacenty NA | NA NA
Inetructions’ Structures
6.2.2 Maintenance A A A | 7.3.3 Impace of Environ-| NA | NA NA
and Opcration In- ment
i ok 234 W NA [ NA | NA
6.2.3 Maintenance A A A S i ’ |
( Plan 8.1 Interference with NA | NA NA
6.2.4 Replacement A A A | Mechanical Operation
Parts 8.1.1 Blockage of Solar | NA [ NA | NA |
6.3 Repair and A A A | Subsystem .
Service P 1
S 8.1.2  Shading of Collecto} No | NA | NA
6,1.1 Maintcnance A A A
of H and HC Systems 8213 Sensor Location NA | NA NA ]
6.3,2 Maintenanc A A A ¢
of DHW Syateme - 8.2 Mechanical & NA | NA NA
: Electrical Functioning of
7.1 Design NA | NA NA Dwelling and Site
1%hl Dwel NA | NA NA : =
el L Jeeling 2.1  Exhaust and NA [ NA | NA
; Venting ;
7.1.2 Moblle Home | NA | NA NA
Design 8.2.2 Utilities NA | NA | NA
7.1.3  Site Design NA| NA| NAl 83  Mechanical & NA | NA | NA
7.1, 4 Basgive Uie NA NA NA Electrltcal Functioning of
of Solar Energy onnectionas
7.2 Adequate Spac¢ NA | NA NAl 8.3.1 Plumbing NA | NA NA
Connections i
7.2,1 Collector Areq NA NA NN
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Sosm PERFOR"IiCE SPECIFICATICNSD | ‘
" APPENDIX A
Spec No, SHC-3038
Revision R-L
Date  7-22-77

SUBSYSTEM IDENTIFICATION

This specification defines the performance and installation drawings for the
Solar II Collector Subsystem, Life-Sciences Engineering Subsystem Mode!
Numbers: SC4X10, SC4x8, and SC22X43.

SOBSYSTE! PERFORMANCE SHEETS (When installed in accordance with
the Installation !Manual.)

Total Heating Capacity

The total heatina caracity for a 96 souare feet collector in 3 panals of the
collector subsystem shall be no less than 14400 BTU/Hr under the following
conditions (a) Air entering at a temperature of 700 F dry bulb, 5027 RH

(b) Air exit temperature of 120" F drv bulb. (c) Flow rate 350 CFM when
measured at in b. (d) Clear day conditions at sun position as of December
21 at solar noon.

Exposed heated panel (baseboard or cefling) temperature shall not exceed
1309 F

Solar Collector

—_—— e — e ———— e

The Solar Collector will collect a minimum of 795 BTU/ft2/day of energy

at an outlet fluid temperature equal to or greater than 172°F  into storage
where 140° F air in-flow from storage to the collector for the following
conditions:

Tilt Angle__ 60° Aximuth Angle_ 1870
Ampient Temperature 409 F (cutside) i ] _a
Wind Velocity 440 Ft/Min \

Date_ 12/21/75

Noon Solar Flux Hormal to the Collector Surface 300 BTU/Hr/Ft2

Longitude and Latitude 1054, 39.59N. i

INSTALLATION DRAWING SHEETS : \

Installation Drawings are supplied on the following pages.
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DESIGN DRAWINGS




e - - o T e T T P S —— e B g ol paa & FHCATTIIS e lle TP T s 5 il S DG M U ey, Wit - D Ay S o BSOS

DESIGN DRAWING LIST

Dwg # Sheet # Title Page
SC4X8502 1 of 1 Extruded Shape C.3
SC4X8500 lofl Extruded Shape Class 1 Semihollow C.4
SC4X8100-9 1of 1 Outline Solar II Collector C.5
SC4X8100-19 17of 1 Solar II Collector Test Assembly C.é6
SC4X8101 1of 2 Final Assembly C-7
SC4X8101 2of 2 Final Arsembly C-8
SC4X8102 1of3 Lower Frame Subassembly C-9
SC4X8102 2 of 3 Jower Frame Subassembly C-10
SC4X8102 30f 3 Lower Frame Subassembly C-11
SC4X8103 1of3 Absorber Subassembly C-12
SC4X8103 2 of 3 Absorber Subassembly C-13
SC4X8103 30f3 Absorber Subassembly C-14
SC4X8106 1 of2 Installation Concepts C-15
SC4X8106 2of2 Installation Concepts C-16
SC4X8107 1 of 2 Sensor Installation G-17
SC4X8107 2 of 2 Sensor Installation C-18
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