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Section 1

Preliminary Design Review Documentation

Contract No. NAS8-32259

4.1 Preliminary Design Review
4.1.1 a) Subsystem Design and Development Approaches

A two tube air collector subsystem has been under test since May 1976. The
performance data derived is shown in Figure 1. The effective collector
area used in the performance evaluation was the length of the exposed
collector area times four (4) inches to reflect the spacing of tubes to

be used in an actual array. The backing screen used was actually twelve
(12) inches wide so more reflected Tight reached the experimental array
than will be the case in actual practice. The upper 1ine represents

the average hourily efficiency of the collector based on daily oparating
data. The divider petween the inlet and outlet ducts was insulated with
two (2) one eighth (1/8) inch thick fiber board strips oh each side of

an aluminum divider element. The second from the top line represents

the average hourly efficiency of the collector with the two insulating
members removed and using only the aluminum divider element betwsen the
inlet and outlet ducts: The third from the top Tine represents a derating
of the experimental data to account for a four (4) inch spacing between
collector tube elements and using only the metal divider strip. Tne
fourth or bottom 1ine indicates the level of performance submitted as

the baseline for an air collector array. The single point, denoted by a
circle, represents the data from one day of testing using a black back-
ground and thus no 1ight enrhancement from packground reflections.

The collector array fabricated for the ERDA demonstration contract has
.been fabricated in twelve (12) foot sections of manifolding with 72
collector tube elements per manifold. The manifold's inner and outer
skins were fabricated using hand Tay-up of fiber glass following smail
boat building techniques. It was anticipated that the process could be
implimented for volume production using automotive practices to form the
fiber glass skins. This procedure has been reduced to practice by Owens-
I11inois 1n forming the shells for the stagnant air/liquid collector.
These shells cannot be used for the air coilector because of flow passage
¢ross section limitations. The cost of tooling is very high to fabricate
the shells and to contain tne boiyurethane foam during the foam-in-place
process.

The prototype manifold system has been modified as the result of the
experience gained during the fabrication of the manifolds for the ERDA
demonstration project. The design obiective, in addition to performance
and cost considerations, 1s to provide a configuration of manifold that
can be produced from comuercialty available components in a small,
modestly tooled shoo or small business concern. A review of the drawings
will reflect this objective. . The air interfaces utilize thin gage



aluminum sheeting. The insulation material consists of Babcock &

Wilcox KADWOOL ceramic blanket or equivalent between the inlet and outlet
air ducting. The outlet air ducting is contained within the inlet air
ducting to minimize the surface area exposed to ambient conditions. A
degree of insulation (of the same magnitude as that used in the experi-
mental system) is provided between the two ducts toward the attainment of
the thermal performance level indicated by the top curve in Figure 1.

The insulation of the outer duct will be Owens Corning glass fiber blanket
or equivalent at 1.5 inches thickness at the bottom and sides, and 2.0
inches thickness at the top. It is anticipated that this arrangement
will provide manifold insulation equal to or greater than that of the
ERDA demonstration system.

The manifold ducting sizes were chosen to cause the pressure drop due to
air flow in the manifold to be small compared to the air flow pressure
drop in the tubes. Figure 2 indicates test points of pressure drop vs.
air flow rate per tube pair in SCFM. In the ERDA demonstration unit,

two tubes are operated in series flow with all tube pairs operated in
parallel. The feeder tube diameter was a nominal 1 inch, with a 1/32 inch
wall thickness aluminum tubing. In the prototype system for the subject
contract, the feeder tube will be standard KG-33 glass tubing of a nominal
diameter of 25 mm and wall thickness of 1.2 mm. The use of glass for

the feeder tubing will reduce cost and increase thermal performance to

a minor degree. Further, the prototype design has been modified to

allow all tubes to operate 1n parallel. This will reduce the pressure
drop due to air flow in the coliector. The nominal air flow is of the
order of 2 SCFM per tube resulting in a temperature rise of the order of
50°F in the heat transfer fluid under good sun conditions. The thermal
performance data presented in Figure 1 is for such a typical temperature
rise in the experimental collector.

The development approach includes a continuation of the two (2) tube
experimental testing and the testing of the 144 tube collector array under
a wide range of controlled inlet temperature and air flow conditions.
Attached is the Task T report outlining the design criteria and the

Test Matrix and Procedures planned to be performed under the ERDA contract.
The prototype system of the subject contract uses a somewhat modified
manitold design and the tubes are operated all in parallel. The basic
performance of the air/liquid system will be demonstrated using the air
collector installed under the ERDA demonstration contract and the addition
of ancillary equipment under the subject contract. The prototype design
will be built for first article review and the degree of performance
testing needed to verify the system will be conducted. Verification

that the prototype manifold design meets the requirements of the Interim
Performance Criteria will be by analysis and similarity.

b} The schedu]e for the completion of the installation drawings will be
established at the time of the Preliminary Design Review.

c) Detailed design and experimental test data will be available for the
selection of internal engineering documentation desired for subsequent
design veview activity.



d) The scheduie for the Prototype Design Review needed to support the
delivery schedule will be confirmed during the Preliminary Design Review.

e) Approval of appropriate Type 1 documentation is anticipated during the
Preliminary Design Review.

f) No Government Furnished Instrumentation is anticipated under the subject
contract.

g) The basic drawings of the subsystem are attached hereto. Additional
detailed drawings and material specifications will be availabie for the
Preliminary Design Review. The updated System Performance Specification
has been submitted to MSFC.

h) The Design Standards and Symbology to be used under the subject contract
is available at contractor's si1te as Engineering Standards Manual dated
December 1972 (Type 4 data).

Documentation to be available at the review
a) Drawings and Subsystem Performance Specification

1. Assembly control drawing SK-3550, two (2) sheets, dated 12/8/76
and appropriate subassembly and detailed drawings are attached as
Appendix- 1.

2. The Subsystem Perfaormance Specification is attached as Appendix 2.

b) The design standards and symbology to be used for the subject contract
are contained in the "Corporate New Product Development Engineering
Standards Manual" December 1972.

c) The Type 1, 2 an& 3 documentation status is as follpws:

1. Development Plan. The development pian is as contained in Section
I-2 of the subject contract. AL the request of MSFC, the Preliminary
Design Review has been scheduled for January 5, 1977 rather than
eight (8) weeks after receipt of contract as called for by the
Scheduie.

2. Verification Plan. A draft of Sections 1 and 2 of the verification
plan was submitted to the Technical Manager of MSFC on November 17,
1976. The complete plan is 1in preparation for review at the scheduled
January 5, 1977 meeting. The plan has been delayed awaiting approval
by MSFC of the proposed approach to the Independent Agency selection.

3. The Quality Assurance Plan is in preparation for submission by
January 30, 1977.

4, The Subsystem Performance Specification was forwarded to MSFC on
December 9, 1976 to the attention of C. P. McMurray.



5. The Source Contrel Drawings and Specifications will be provided with
the acceptance data package.

6. No change proposals have been initiated.
7. The Preliminary Design Review Data are_submitted herein.

8. The specific schedule for the Prototype Design Review has not been
established.

9. The First Article Review is scheduled for 44 weeks after receipt of
contract.

10. The Quarterly Report is not due.
11. The first Monthly Status Report was submitted on December 15, 1976.
12. The Acceptance Data Package is not due.

13. The Qualification and Acceptance test procedures are in draft as a
part of the Verification Plan.

14. The Qualification Test and/or Analysis Report will be prepared in
accordance with the Verification Plan.

15. It is anticipated that no Special Handling, Installation and Main-
tenance Tools will be required.

16. A Spare Parts List will be prepared following the Preliminary Design
Review.

17. The Installation, Operation and Maintenance Manuals are behind schedule
and will not be available for the Preliminary Design Review. Preliminary
drafts will be prepared for discussion at that time.

_18. A preliminary subsystem hazard analysis is attached.

19. The Design Data Brochure is not due.

20. No nonconformance items have been identified.
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Crntract No. NAS8-32259

Section 2

Subsystem Hazard Analysis

The air collector element presents no extreme condition or potential hazard sources.
The operating air pressures are in the order of inches of water gage and under no
foreseeable operating condition .could explosive pressures be reached. The evacuated
tubular glass components have been tested under 1iquid and gas pressures and with-
stand internal pressures of greater than 300 psig. The glass components have been
tested by allowing the absorber surfaces to reach stagnation temperatures in excess
of 600°F and then initiating flow. No evidence of thermal shock cohditions exist.
Under normal flow conditions, the heat transfer coefficient for the film is of the
order of 2 to 3 BTU/hr. ft.2 °F, compared to the giass heat transfer coefficient of
approximately 90 BTU/hr. ft.2 °F for the thickness of glass material used. With
such factors, thermal shock of the absorber tube cannot be induced.

The glass components have been broken by rock and pellets. An implosion type
failure is experienced and all the glass fragments remain contiguous to the array.
_No flying glass has been experienced. ;

During installation of the collector elements into the manifold, gross mishandling
would be required to cause glass breakage. The force levels necessary to insert
the glass components is low. A lubricant such as glycerin, oil, vaseline, etc.,
is recommended principally to inhibit any tendency of the seals to become unseated
where the stack-up of tolerances could produce a somewhat tight fit.

The manifold materials are aluminum and KAOWOOL. The latter is rated at T100°F
and represents no fire hazard. Using air as the heat transfer fluid eliminates
any hazard due to spillage, leakage, fire, etc. Negative pressures of any
significance cannot be induced in the manifold, eliminating any such problem.

One residual hazard exists that can be identified. If the collector tube sub-
assembly is removed under stagnation or hot operating conditions, the feeder tube
will be hot to the touch. A warning will be contained in the operating, installa-
tion and maintenance manuals to be sure to allow time for the feeder tube to cool
down after removal of the collector tube assembly or to wear protective gloves.

A tube failure at the point of insertion into the manifold could allow leakage of
high temperature air. However, one would have to be in very close proximity to the
point of leakage to be in danger from the high temperature air. The danger exists
only during air flow conditions in the coliector.
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Spec. No.o  SHC-3060
Revision

Section 3 Date 10/1/76

SUBSYSTEM PERFORMANCE SPECIFICATION
OWENS~-ILLINOIS

This performance specification establishes the requlrements for the
design and performance of the air/liquid collector subsystem for use
with solar combined heating and cooling systems. It designates the
interim Performance Criteria apﬁlicable to this collector subsystem.
Appendix A contains preliminary performance and installation specifica-

tions for the air/liquid collector subsystem.

The document applicable to this performance specification 1s the

Interim Performance Criteria for Commercial Solar Heating and

Combined Heating/Cooling Svstems and Facilities, Document No. 98M10001,
f

Revision Basic, data February 28, 1975, George C. Marshall Space Flight

Center, National Aeronautics and Space Administrationm.

All of the applicable Interim Performance Criteria for Commercial
Subsystems as outlined in Table IT s¢ indicated are applicable after
completion of the development and testing of the air/liquid

collector subsystem as outlined in the Statement of Work.
Mo deviations from the Interim Performance Criteria are proposed.

No Government furnished property will be installed in the air/liquid

collector subsystem.
No specific requirements have been directed by the Contracting Officer.

Preliminary performance and installation specifications for the air/

liquid collector subsystem are attached as Appendix A.



8.0

Spec. No. SHC-3060
Revision
Date 10/1/76

SURSYSTEM PERFORMANCE SPECIFICATION
OWENS~-ILLINOIS

Warranty ~Contractor warrants for a period of five years that the
solar collector material will be free of defects in quality and
workmanship. Warranty is limited to shipping replacement parts
prepaid which in the contractor's opinion are required to correct
such defects. No fleld labor is included, and 1in no event shall

Contractor be liable for special or consequential damages.

10



TARLF 1!

spectricaTinn Ny SHC-2060

AFVASION
DATE 10300

r—

COMMERCIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITER A SUMMARY

sweerdl_of £

DIPHICATION

-

A« APPLICADLT YO SYSTEMS INOUCATED 6%‘ i H « HITATING
NA .. NOT APPLICAULT ?} E; ’ HE « HEATING AND CODLING
A@Q& @5 HW ~ HOT WATIN
s
- S
. TYPt Tyie
COMMT ACIAL INYT TTEW COMMFACIAL INTT M
AL 0T ORMANCE CRITCRIA SYSTEMS PERI ONMANCE CAIYFRIA SYSTEMS
PAIRAGHAPH H He HW PARAGRAPMH H ne Wy
L1 it and BC Systent NA[ NA| NA| 1.6  Energy Tranaport NA] NA] NA
Performanee 1.6.1 Thermal Losacs and| NA| NA| NA
j.0.1 Fleating Dewign NA{ NA} NA| Electrical Power
Femperature 1.7 Contral NA{ NA| NA
1. 1,2 Caoling Design NA[] NA] NA )
Temperaiure 1,7.1 Installation and NA] NA | NA
Maintenance
13 Jielatlve NAL NAL NAL | 7.2 Manual Adjuntment | NA| NA | NA
Hamid{ty . e -
o T abitad Sps
1.1.4 Solay Contri- NA| NA| naj 73 Inhabited Space NA| NAL NA
) emperature Conlrol
atiom
L.7.4 ot Water Tempera-| NAJ NA L NA
1.2 1IW Syatem/Sub-] NA] NA§ NA (e
wyaten Performiog o . " . NA
.8 ary ners NA NA
1.2.1 Drow and Teme- NA] NA| NA ! Auwiliary Energy
preratura Doesipn 5 8.1 Denign Heat Loads NAJ] NA | NA
Vulput }.8.2 NDesign Cooling Livadd NA| MA | NA
1.2,2 Non-Tup Temp- | NA| NAT NA| LB8.Y mpulrment of Oper-] NA] NA | NA
eridure Design Outpat dalion
1.2.3 Solar NA| NA| NA| 21 System Design Al a|a
Cuontribution Conditions
L3 Collector A A A 2,11 Equipment A A A
l"'rfﬂ}'lh.lﬂcc Cnp-’tinlilit’s
t. bl ¢ alle .
e cllector A A A 2.1.2 Ninae or Erosion- A A A
Aficiency .
Cuarrosion
}:4 Ihermal Steragel A A A 4,13 Opuaating Conditiona | A A A
i tlormane e
X 2.1.4 Fluid Flow in A A A
4.1 Siorage Capicityl A A N Colle lora
aad ilate
f 2.1, 5% Iintvapped Aax A A A
| THabatal, N
a6 bty of ) NAL NAL NAL 36 Thermal Expans AL A | A
. jraces wion of ¥lwds
ool Jleat or iy - bty NA] NA | NA] 2.1 7 Preseure Drops Al A A
,___{"""'“ ridfieigs &

11




TAOLE i

sPLeFicaTion ne SIIC-3060

RCVINION

nave A0/ 300

COMMIRCIAL SURSYSTEMS, IKTERIM PERFORMANCE CRITER A SUN

[y "\R

aale
Mg ‘__;.._OF ._é.

APPLICATINON
A - APPLICARLE YO SYSTIMS INDICATLD

NA - NOT APPLICABL E

n

TYPE SYSTIMY

H — HLATING

HC ~ HEATING AND COOLVING

HW - HOT waTen

oyt & bt

——— A, Dt et ik g

- e e

TYer TYerl
COMMIRCIAL INTERIIA COMMERCIAL INTL I
PLITORMANCE CHITTRIA SYSTEMS PERFORMANCL CRITESUIA svstrms
PAHAGHAPH " e HW PARAGRAPH H HE Ty
2.1. 8 Condensate NAl A NA| 2.6.2 Alr Quality NA| NA] NA
Removal 2.6.3Flund Treatment NA| NA| NA
2.2 Mechanical A A A 2.6,4 Freezang Prolection NAL NA] NA
Sircascs
2.7 Piping Suppoiis NA}] NA] NA
2.2.1 Vibration Stresg| A | A | A PEnE Supp
Levels 2.7.1 Apphicable Plumbing | A A A
2.2.2Vibrationfrom | A | A | A | Standards
Moving Paris 2.8 FExcersive Presaure A A A
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firg, Limitations .
2. 49,1 Shatdown in NA]l NAL NA 3.5 Cutlilqi of 4 NA[ NA|L NA
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PAIALIAPH H He e PARAGRAPH " He -
1.1 Durabibity and NA] NA| NALZ. 3T Accenaiinlity NA ] NA | NA
fatnli {11, G .
Reliaality o 13.1  Visual Characteristics] NA | NA NA
and W Synrtems . R
i Facility and Site
11,1.1 Vepetation NA] NAL NA
¥ 13.1.1 Fuacilit NA WA NA
.2 Durability and | NA] NA] Na Y
Reeliability of Facili- 13,1, 2 Neighborhood NA ] NA | NA
tien and Sites
1. 2.1 Chemical A A A
Coryvoufon
1.2, 2Heatl and A A M
Maolslure
1. 2. 3xteriar Pena- NAT WA | NA
trationa
L3 Durability and A A A
Rellability of Connev-
Hons
i 1.1 Materinl Com- A A A
patitnlity
A2 Maintainability NA| NAT NA
of 11, 11C and JIW
Syatemeo .
R.b 1l Accennibility NA] NA| Na
12,1 2Miwuae NAl NA3T NA
b ermanent Maind NAT NA ] Na
bt e Atcesinrics
e Mantanabilily NAL NAT NA
b anility amd Site .
Pl 21 censilnlity NA} Nal Na
el hie Dams NA] NA{ Na .
LI f i NA] NA| Na ]
. - 3
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Appendix A . Reyision _ 1

~Date December 9, 1976

Air/Liquid Collec¢tor Performance

The Owens-~I1linois Solar Collector Model No. (to be assigned) will coT]eqt
a minimum of 900 Btu/ft.2 é;y of energy at an inlet fluid temperature equaf to
or less than 160°F and an air flow raié equal to or greater than 2 SCFM/ft.2
under the following conditions:

Tilt Angle: Equal to latitude; Azimuth Angle: 0°

Ambient Temperature: 30°F

Wind Velocity: 0-5000 ft./min.

Date: March 21, September 2}

Noon Solar Flux Normal to Collector Surface: 305 Btu/ft.? hr.

Longitude: Any; Latitude: Any

AN

The Solar Collector will collect a minimum of 800 Btu/ft.2 day of energy
at an inlet fluid temperature equal to or less than 220°F and an air flow rate
equal to or greater than 2 SCFM/ft.2 under the following conditions:

Tilt Angle: Equal to latituda; Azimuth Angle: 0°

Ambient Temﬁerature: 50°F ‘ ‘

Wind Velocity: 9-5000 ft./min.

Date: March 21, September 21

Noon Solar Flux Normal to Collector Surface: 305 Btu/ft.? hr.

Longitude: Any; Latitude: Any

17
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bevision _ |

Secti'on 4 vDa'xte December 9, 1976

Installation Drawing Sheets

Preliminary installation drawings for the air/liquid collector subsystem
are contained in Owens-I11inois Drawing SK-35650 (2 sheets) dated December

8, 1976 and subassemblies drawings and references of issue date contained

thereon,
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ORIGi. ... _
OF POOR QUALITY -

"§UNMR’: WofeL SEc 501 pyone iilinots Tee. .. Date: 121375, . ) Ffle C-2370
SOLAR ENERGY couecmu _ Toledo;Gh 43607 Sheat- z..of §5h,et, . Corporate TechnoTogy NIC
Required Dwg. Mo. sin Description ” Materfal — -
! 4; L E ) “ - j
1.1 7] 5K3551 “Inleg-Outlet Tover' Assembly ) j ) g
1] 4 SK-3576 j.~|"" Seal Ring - Younting 3003 - H14 Alim 025 Sthick N
1 SK-3576°° Sase Atsagbly-Tower 3003 - K14 Alum 025  thick
1 .| $k-3577 | & Sleeva - Inlet 3003 - HI4 Alom 025 thick
’ 1 SK-3578 Base - Tover 3003 ~ H14 Alum .025 thick
- [ SK-3579 | A Insulation - Base Glass Fiber Blanket 3f/cu. ft.
3 SK-3580 Liner - Base 3003 - H14 Alum  .016  thick
6 SK-3581 8 x 1/4 1g. Pan Hd. Type "A" P - Alumnim .
1 5K-3582 Inlet Duct Assembly - T= .1 . I L
1ovy 1 oskeassz {e Suct - Inlet S E T gmges | W03-WA A gls thick ~ ____
7 SK-3584 | & Insulation - Inlet e g & Cavamic Fiber Blanket 6#/cu. ft. _ e e e
e INE SK-3585 Duct Assembly - WI Temperature=y ~*, -~ "« ¢ | T.. - o - T - _ . o
Ao vh | skedsse. | Lo Cover - HI Tempergtum Duct - = - 3003 - W14 Alem 016" thick Fata L
A L skeaser | . Sleeve -,nuﬁi" T L AT TR T . - 3003 - HT4 Alum 016 _thick - A T
A~ k2l [ oskaste || maffle - nler - e, < ¥ | 5 -:03- WA Mue_ 032 thick __ _ - -
L LY SK-3588 _‘__,,»{‘i'_ tnzulation MCyMndelca? s - " _ g~ _* | . Ceranté Fibar Blanket 6d/cu. ft. e o o
| i ) sk-3530 Insulatfon - Buct ... . L. _feramic Fiber Blanket 6#/cu. ft. =~ | ) _
] | } e 5;_2-3591 Duct - KI Temgg_ratur_a v L T ez _altllr 3003 - Hia Al “ 012 thick . e Mo
: w21 Y Bisk-3632- || - seal ~Hi-Ténperature st < . RN - Sﬂicone _Faan 25 Durome Durometer Shore "A" L.
I GO X -3633 - Seal - Liner - _ -~ . Lox wre o Lo, . S¥licone Foam 25 Duroreter Shure W . L i
L. 2, | %;359# - —Alignment Strip - Ht T_Jerature Sea]l = __. I 3003 - H“-MW -02 tﬂf_f_i'i__ - e —_— .
2 ] s | Liner - Toudt, - ISPt ‘ 3003 - H14 Alum 016 thick o
. Sex-3595_ | AL _Insuhﬁon -~ Tower ... RV N Glass Fiber Blanket 3#/cu, ft, _ AU S S
e L JSK-3sa7 . | | fover - Thwes ___ " =k - Tl _ 3003 - H16 Alum 025 thick i o . .
_T‘ ~2i- 1 SK-3892 | | s Alfqnmnt}\tgp =Low -'i’emperature ___:___“,""""”’"‘ s __3003 - H14 Alum_ .12 thick . o aE
. . sz v 3 : .
— :__I ‘- : Ly ¥ - — ——
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© "SUNAIR" MODEL SFr-601
SOLAR ENERGY COLL..TOR

Owens=1111nois Inc.
1700 H#. Westw 1 Avenue
Toledo, Ohta +3607

Date-

12-1

3-76

File C-2370

Sheet 3 of 6 Sheets gt Corporate Technology NTC
Required Dwy. Ho F1ze| Description Materdal
' SK-3652 Collector Assembly ]
6l Sk-2359 [ A Bracket - Mounting 6063 - 752 Alum Extruded ]
|3 SK-2360 | A Pin - Mounting Support 6262 - 19 Alum
121 | | SK-2361 A Retatner Rubber Neoprene 65 Durometer A L
2] SK-3513 B Rai1l - Qutboard §063-T52 Alum Extruded o
£ SK-3614 | 8 !  CHp - Locator o 6063-752 Alum Extruded o o e
[ 1 _‘I_ SK-3615 C Ra{l - Welded Center Assembly _ . . [ _
L L b2l | ske3613 | B _Rail - Outbowrd o . . _ 6063-T52 Atum Extruded o .
_d_vyy oseses Rl lpl Locator | . A 6053-TS2 Alum Extruded ) _
o130 | SK-3618 Strap - Mounting __ o~ ) Type 304 Stainless Steel oL
sl 1] ske3ar | J0-24 x.1 1g_Pan Hd, Screw Stainless Steel - ..
_ !__lc_I j _5K-2330 | D Support - Outboard Upper _ - ) Molded 5.M.C. . )
4 ; SK-2320 | D Support - Outhoard Lower I S mﬁ@}ﬂfﬁ -~ e . ]
o l2l U b SKe3620 & L __1/4-20 HexMut o ik Statnless Steel
16 SK-3621 , A Spacer . - 6262-T9 Alum
.oz, $k-3622 ¢ B . Deflector ) ; 5063-T52 Alum Extruded
R LI $K-3623 ' ' 1/4 - 20 x 3/4 9. Hex Hd. Cap Screw . _Stainless Steel
S SK-3624 | Base -~ Collector L 3003 - H16 Alum 025 thick N
] i SK-3625 % . Insulation - Bottom Glass Fiber Blanket 3#/cu. ft.
2 SK-3626 R Insulation - Side Glass Fiber Biapket 3#/cu. ft,
"1 f SK-3527 Liper - Collector . 3003 - H14 Alum 016 thick
L I sK-3628 Buct Assembly - H Temperature
) 1! 5g-3629 , Liner - Hi Temperature . 3003 - H14 012 thick ]
1., SK-3630 P Insulation - Hi Temperature ) Ceramic Fiber Blanket 6#/cu. ft.
Y §Kk-3631 Duct - Hi Temperature o s 3003 - H14 .06 thick
e 2 5K=3632 : End Seal - Hi Tegperature — ._ 4. _ Silicone Foam Extruded .
S, $K-3633 I Seal - Liner . ... S Rubber Neoprene to Durometer A" | __ ___ N
.2 SK-3634 Insulation ~ Collector Side - - .- -1 . Glass Fiber Blanket - 3#/cu. ft. - . -
. 1 ' SK_3635 Insulation - Collector Top B Glass Fiber Blanket -+ 3#/cu. ft. L
a0 sk-3636 Cover - Collector _ 3003 - H16 Alum 025 thick .
P2 P sk-as37 Seal - Quter fover End Rubber. Neoprene 70 Durometer "A" i 3
oo, Vo1 SK-3638 Seal - Outer Cover Middle Rubber, Reoprene 70 Durometer “A" _ L
‘a8 SK-3633 | A | Feeder Tube Assembly .
vor48 SK-3640 | A L Feeder Tube } . KG-33 Glass Tubing ’
, 43 SK-3641 B I . Mounting Ring - Feeder Tube o Si}‘icone Rubber -~ Molded _ i
:4-3! SK-3642 } Sup?or:t -_Feeder Tube . Type 302 Stainless Steel Spring Temper  _ _ H i )
! 1 ' i ~ Continued on Sheet 4 - ) - i -




' "SUHAIR" HODEL SEC - 607
SOLAR EKERGY COLL..TOR

- Orans ~ 1111nefs Inc,
1700 N, West od Avesys
Toledo, Ohfo 43607 s

Dates  12-13-76
Sheet 4 of S Sheats

File C-2370
Corporate Technology NTC

tred Dwg. No, lme Dazcription Materdal
- Continued from Shest 3 »

48 SX-3643 Fobe - Spacar 3003 - H14 Alum

48 5K-3644_| ¢ Collector Tube Assembly
48 SK-2354 B Cover Tube K5-33 Glass
48 SK-2355 | B Absorber Tube - with Coatfng KG-33 Glass

" 48 SK-2356 | A Vacuum Extenston k5-33 &lass

48 SK~2333 B Tube Cap "ABS" Plastic
48 SK-3645 | B Spring and Getter Agsembly Type 302 St, Steel Spring Temper
43 SK-3645 | B Mounting Ring ~ Cotlector Tybe $11icone Rubber - Molded

£2
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. , -1114nofs Inc File c-2370
“SUNAIR" MODEL SEC “01 Owens-11 .
1700 N, |\ twood Avenue Date: 12-13-76
SOLAR ENERCY COLLECTOR Toleds, Ohio 43607 ? ) Corparate Technolagy HTC
Sheat § of §
JRequired | Dwg. No. Lize| Description . Haterial PR, - '
| ] — -
Fa | {sk-3553 “{ Terminatfon Assembly
1 SK-3600 ¢ Adr Stop - H{ Temperature 012 Thick 3003-H14 Alus, . e
| SK-3601 tosilation-End Glass-FPgP- - 2" thick B AHfcu. ft. .
? SK-3602 Clip-End | 015 Thick Type 302 §t. Steel .
1 SK-3603 [ faver-End L025 Thiek 3003 - H14 Alun. _
|1 5K-3604 10 x 174 1g Pan Hd., Typs "A" Al —— e+ e -
] sx-3605_ | G | Ay Stop - Low Temperature - 0% Thick 3003 - 14 Al o R
T R SR e e _
- ! : T = mamam e - - - am - -
——— - . SRS P . y
. e o . ) . - .
1 - - - -
! — -
i P . -
i i B
1
- S T T TR T T
[ . . . : R
[P SN ) - - - - - - - -
i o ) .
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SECTION 5
- PRELIMINARY DESIGN DRAWINGS
These drawings are released with the written permission of Owens-Illinois
Reference

O.1. Letter # 259-67
Dated March 29, 1978

Signed by T. W. Brock
Contract Administrator ;
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