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* Section1 .
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) inchas wide so more reflected light reached the experimental array
than will be the case in actual practice. The upper line represents
the average hourly efficiency of the collector based on daily operating
data. ‘The divider between the inlet and outlet ducts was insulated with
two (2) one eighth (1/8) inch thick fiber board strips on 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- between the
inlet and outlet ducts. The third from the top line 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. The
fourth or bottom line 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 light enhancement from background 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 wera fabricated using hand lay-up of fiber glass following small
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 procédure has been reduced.to practice by Owens-
I11inois in forming the shells for the stagnant air/liquid collector.
These shells cannot be used for the air collector because of flow passage
cross section limitations. The cost of tooling is very high to fabricate
the shells and to contain the poiyurethane 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 objective, in addition to performance
and cost considerations, is to provide a configuration of manifold that
can be produced from commercially available components in a small,
modestly tooled shop or small business concern. A review of the drawings
will reflect this objective. The air interfaces utilize thin gage
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aluminum sheeting. The insulation material consists of Babcock &

Wilcox KAOWOOL 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

b)

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 1/3@ inch
wall thickness aluminum tubing. In the prototype system for the subJegt
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 in parallel. This will reduce the pressure
drop due to air flow in the collector.. 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 col]ector.array under
a wide range of controlled inlet temperature and air flow conditions.
Attached is the Task 1 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 mod1f1eq
manifold 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 add1t1on
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 thg Interim

Performance Criteria will be by analysis and similarity.

The schedule for the compTetion of the installation drawings will be
established at the time of the Preliminary Design Review.

Detailed design and experimental test data will be available for the
selection of internal engineering documentation desired for subsequent
design review activity.
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d) The schedule 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 durihg the
Preliminary Design Review.

f) No Government Furnished Instrumentat1on is ant1c1pated under the subject
contract.

g) The basic drawings of the subsystem are attached hereto. Additional
detailed drawings and material specifications will be available 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 site as Engineering Standards Manua1 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 Performance 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 Eng1neer1ng
Standards Manual" December 1972.

'c) The Type 1, 2 and 3 documentation status is as fo]]pws:

1. Development Plan. The development plan is as contained in Section
[-2 of the subject contract. At 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
Schedule. ' :

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 in 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.



10.
1.
12.
13.

14.
15.
16.
17.
18.

18.
20.

The Source Cantrol Drawiﬁgs and Specifications will be provided with
the acceptance data package.

No change proposals have been inftiated.
The Preliminary Design Review Data are submitted herein.

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

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

The Quarterly Report is not due.

The first Monthly Status Report was submitted on December 15, 1976.

The Acceptance Data Package is not due.

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

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

It is anticipated that no Special Handling, Instal]at1on and Main-
tenance Tools will be required.

A Spare Parts List will be prepared following the Pre11m1nary Design
Review.

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.
A preliminary subsystem hazard analysis is attached.
The Design Data Brochure is not due.

No nonconformance items have been identified.

-y
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Ce~tract 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 liquid 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 conditions 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 glass 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 manifoid materials are aluminum and KAOWOOL. The latter is rated at 1100°F
and represents no fire hazard. Using air as the heat transfer fluid eliminates
any hazard due to spillage, leakage, fire, etc. Negative pressurcs 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 collector.
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Spec. No. _SHC-3060

Revision

Section 3 ' Date 10/1/76

v

SUBS;:TEM PERFORMANCE SPECIFICATION
OWENS-ILLINOIS

This performance specification establishes the requirements 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 apﬁliqable to this collector subsystem.
Appendix A contains preliminary performance and installation spécifica-

tioﬁh for the air/liquid collector subsystem.

The document applicable to this performance specifi@étion is the

AInterim Performahée'Criteria‘for Commercial Solar Héating'and

Combined Heating[Cooliﬁg Systems _and Facilities, Ddcﬁment,No._98MlOOOl,
. [ : :
Revision Basic, data February 28, 1975. George C. Marshall Space Flight

Center, National Aeronautics and Space Administration.

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

collector subsystem as outlined in the Statement of Work.

. No deviations from the Interim Performance Criteria are proposed.

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

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

Preliminary performance and installation specifications for the air/

liquid collector subsystem are attached as Appendix A.
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Revision
Date 10/1/76

-Spec. No. SHC-3060

SUBSYSTEM PERFORMANCE SPECIFICATION
OWENS-ILLINOIS

WarrantxA Contractor warrants for a period of five years that the
solar c¢ollector 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 re§uired to correct
such defects. No field labor is inc}uded. and in no event shall
Contfac:orAbe lisble for special or consequential damages.

~
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TADLF I RIVISION _ .
) OATE 1000000
.
COMMERCIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITER A SUMMARY  of 6
smeer.l A
AFPLICATION . JYPLSYSTENMS
A o APVPLITASNLS T(ISPSTims inICATES M - HTATAC .
“NA .. NOT APPLICADLE HC - HEATING AND COOLING
E : MW - HOTY WATER
. Tvee Tvee
COMALNCIAL INYVE M COMMEACIAL INTEIM ~
FERTORMANCE CRITCIIA SYSTHMs PERIONMANCE CRIVE RIA SYSTEMS
l-AnM.u'A‘t"t'l” | " e - PARAGRAPN " "e Iy
Ll Hand HG Systent NA| NA| NAL L6 Fnergy Tranaport "NA|] NA| NA
Performance 1.6.1 Thermal losscaand|{ NA| NA| NA
111 Jleating Denlgn NA]l NA| NA| Electrical Power
Femperature 1.7 Contral NA| NA| NA
1.1,2 Caoling l)cu\gn NA] NAJ] NA
Temperature lM'I l‘ Installation und : NA] NA| NA
aintenance S
1.3 Relative NAL NAL NAL 7.2 Manual Adjustment | NA| NAl NA
Tharnid{ty : co .
.y ‘ 1. 7 '4 lnhnhtlml Space NA| NA] NA
1.1.4 Solar Contri- NA] NA|] NA TFemprrature Gontrol
hnithon :
1.7.4 llot Water Tempera-|§ NA| NA| NA
1.2 W Syatem/Sub-] NA| NA| NA ture
syatem Perfornimean . \ .
1.2.1 Draw and T 1 nal na NA 1B Awxdliary Fnergy NA] NA| NA
o by D (2214 ¢ ’
peratura l)‘..‘“". i lo #,1 Dcuiun Heat Londs NA NA NA
Culput 1.8.2 Design Coaling Lwadd NA| NA| NA
1.2.2 Non-Tup Temp- | NA| NA| NA| L83 linpairment of Oper-] NA| NA| NA
eriture Denign Output ation
‘:z' 3 Salar NA| NAL NAT 2.1 System Design Al A A
Coatrihution Conditions - .
'l‘.’ Cullector A A A 2.1.1 Equipment A A A
Performance Capabilities '
l- ‘.l o ' ° 4
umﬂ.."“u“m' A A A 2.1.2 Noiac or Frosion- A A A
Y Carrosion _
":” Thermal St Tagel A A A 2.1, 3 Operating Conditions| A A A
(1} SRIHITTG
Z.1.4 Fluid Flow in A A A
1. 4.1 Storage Cigpucity] A A A Collectora ‘
cuu‘ Hate
: 2.5 Fatrapped Air A A A
1.8 Pabitubitity "‘ NAl NAL NA 2.1, 0 Therimal Expan- A A A
Ol.." |.‘.‘ . . ce 8o - . -,
R nion of ¥luide :
botod Beat or 3 - iditgl NA] NA| NA|] 2.1.7 Pressure Drops Al A A
"m'(.r){h..“ S
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TAQLE I RCVISION
nave _ A0/
COMMIRCIAL SURSYSTEMS, INKTERIM PERFORMANCE CH LR TA SUNAARY
st (v e or ¥
APPLICATINN TYPE CYSTOre,
A - APPLICABLE TO SYSTIMS INDICATLD H = HLATING
NA - NOYT APPLICABLE HC - HEATING AND COOLING
HW - HOT WATLR
- = — -
COMMIRCIALINTENIA rr COMMERCIAL INTC LA Tvee
PLRFOOIMANCE CHITFRIA SYSTEMS PEQFQUMANCL CHITEHIA SL‘S.L'_"K
PaRAGHArH H HC HW PARAGRATH H HC v
2.1. 8 Condensite NAl A NA !} 2,6.2 Afr Quality NA{ NA] NA
Removal
) 2.6.3Fluid Treatment NAl NA| NA
2.2 Mcchanical A A A 2.6.4 Freceming Prolection NA|l NA! NA
Sircancs
2. ipl S e NA NA NA
2.2,1 Vibration Stresp) A A A 7 Piping Suppos ."
Levels 2.7.1 Applicable Plumbing | A A A
2.2.2Vibratdon from A A A Standarde 7
Moving Parts 2.8 FExcessive Pressurc A A A
2.2.3Waler Hammer NA!l NA] NA| and Tcimperature Pro-
-"
2.2.4Vacuum Relief | A | a | a {08
Profection 2,.8.1 Relicef Valves and NA| NA| NA
2.2,5 Thermal Changey NA] NA| NA Vents
; ' . . £ : ; G A A
2.2.6 Flexibic Jointa | A | A | a | 33 Stroctural Denign A
Baskis
.3 Leakage Pre- Al A | AL o310 Service Luadn Al a | A
ventfon .
. ' 3.2  TFailure Loads and A
:' 3"))’ rr‘nlsu;-;l: '::“: A A A Load Capnacity
Ohe table 8 .
¢ v : 3.2:1 Ultimatle Lood A A A
2.3.2Vrenaure Test: A A A Combinations
Yol Ve
Potuble Water 3,2.21ce Loads A A A
Z.3.3 Alr Transport A A A 3.2.3 Vechicular Loads A A A
System . .
3.2.4 Load Capacity A A A
2.4 Coullector A A A :
Adjuatments 3.3 Damage Control A A A
2.4.1 Oricntation Al A A 3.3.1 Resistance lo A A A
and Tilt ’ Damage
2.4,.2 Mutual Shadowind A A A 3.4 Cyc_lic ’L():\(ls A A A
4.5 Subsyatem lsola-] NA| NA NA | 3.4.1Dcflection A A A
tion . Limitations .
2.5.) Shatdown in NA NA NA 3.5 Cutling of NA NA NA
PAulti<unit Facilitie Structural Elements
ol Jeal '1';':\nluf‘:-.: NAl NA| na | 3.5.1 Deoign Provivions NA 1 NA | NA
lud Quality
12
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srecification o AHC-3000
REVISION

TABLL ti —
oave __INIY/TC -
COMMIRCIAL SUBSYSTEMS, INTERIM PERFORMANGE CRITERIA SUM.‘\‘\ARg .
: siie1_3 o6,
é“leS:AYION Y!PE SYSTEMS
A - APPLICABLE TO SYSTEMS INDICATED H « KCATING ‘
MA - NOT APPLICARLE HE = HEATING ANO COOLING
\ HW - HOT WATLA
Tvei 1YPE
COMMI CIAL INTERIM d COMMERCIAL INTCRIM
FLHEOHMANCT CRITEMIA Ssttms PENFOAMANCE CRITERIA SYSTtMs
PAMAGHAPH W we | ww PARAGRAPH H He | uw
—
3.6 Crecp and NA] NA| NA| 4.3.2Pcnetrationa Througlf NA| NA| NA
Reeidual Deflcction ‘ Firc- Rated Assemblice
'3,6,3 Deflection NA "NA] NAJ 4.4 Toxic and Flamm- A A A
Lomfiations _ able Fluids-
1.7 Mail Resietance A A A 4.4,1 Provision of Catch .} A A A
3.7.1 Hall Size and A | A | A | DBacine
Loading 4.4.2 Dctection of Toxic NA| NA}] NA
J. 8 Conell’-‘\lnt A A A and Flﬂmlnnblc Fluidﬂ
loade 4.5 Safety Under NA}] NA |} NA
3. k.1 Foundation A A A Emergency Conditions ' '
Setilement ' 4.5.1 Emucygency Epress NA| NA | NA
3.9 JPonding Condi- A A A and Accens '
thons - 4.5,2 Identification and A A A
3.9.1 Dealgn Provi- A A A Location of Controla . '
siona o
" ) . 4.6 Protcclion of Wator A A A
:'.ll ‘ ’;l“;‘;’“‘g and A A A and Circulated Afr
ACC ‘ h -
cctrical lnatallation 4.6.1 Contamination by A A A
4.1.1 Plumbing Codcs A A A Materials
and Standards i
. 4, 6,2 Separation of A A A
::01‘;2 T'.lo.c.lrical A A A Circulation LOOPB
) cdes and Standarde 4.6.3 Backflow Prevention | A A A
. z l"v il‘s« . . :

e ; afe Cc.mtrolﬂ A A A 4.6.4 Growth of Fungi - A A A
,,' -8 Syetem Failure | A A A 4.7 Excessive Surfaca A A A
tevention 1

0.2.2 A .t , A A A Temperature
o utematic Pree- N 4.7.1 Pratection {rom A A A
fure Relief Valves
Heated Componenta
4.3 Flre Safety “A AT A '
. 5.1 FEffcetls of Extornal A A A
;- 3.1 Applicable A A N Environiment
“'@ Sts H ’ )
Mdarda 5.1:1 Solar Degradation " A A A
5.1.2 Soll Corrosion A A A
- .13 Alrborne Yollutants A A A
R P Moo e 13 Pereny TR T IS R g IR
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TABLE 11

SPECIEINATION NG l‘lc_lQ_()_Q

nEvinion

DAY

. l“/1/ ](l...u

* COMMERCIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITCR IA Summmex .
................... . MUt g oc.
: ArucaTion AYRESYSIUMS
A - APPLICANLE TO SYSTIMS INDICATED M - MEATING
; NA .. NOT APPLICARLE HC - HEATING AND COOLING
‘ MW . HOT WATCR
V
{ COMMIRCIAL INTIRIM Tver COMMI NCIAL INTLIUM Tvrt
~ PERFORMANCE CIITERIA SYSTIMS PRI OIRMANGE CHITLIIA SYSTIMS .
'f PAIAGRAPH ' " He HW PARAGRARY W e "W -
! . 1.4 Dirt Retention any A A A 7.4 Camponents Involving A A A
! Caver Plato Surfaccs Maoving Parle
! .
Ji 5.1.5 Abrasive Wear A A A 15,41 Wear and Fatiguo A A A
15,1, 6 Fluttering by A A A 6.1 Accessibility for A A A
! Wind Maintenance and Servicing
: $.2 ‘Temperature andf A A A |6.1.]1 Access for System A A A
Pressure Resislance Maintcenance
- 5.2.1 Thermal A A A ]6.1.2 Acceng for Systam A A A
" Degradation Monitoring
5.2.2Dcterioration of | A A.l A 16.1.3 Draining and Filling A A A
Heat Tranafer Fluide . of. Liquids. .
5.2.3 Thcrm:\l Cycling] A A A {6.1.4 Flushing of Liquid A A A
Strceacs ' Subaystema
5,2,4 Leakiage _ A A A 16.1.5 Filters A A A
5.2.5Deterjoration of | A A A [6.1.6 Water Shutoff NA| NA | NA
Guskets and Scalants ) 6.2 Installation, Operation} A A A
5,2,6 Tranamisaion of | A A A |and Maintenance Manual
ovses Duc to Out- 6.2.1 Installation Ala|a
glidning Instructions.
. .
:;b-?l‘l Ch;‘n\‘cal COHIP-'\ b A A . A ('. Z 2 Maintenance and’ Op(‘l‘- A A A v
ility of Componente ating Instruclions
o 3'1 N'lalcx'i:\ls/?r.m.m A A A 6. 2.3 Maintenance Plan A A A «l
fer Fluid Compatibility] :
6.2.4 Replacement Parte A A A
5.3.2 Corrasion of Dist A A A epacem
similar Materials 6.3 Repair and Scrvice A A A
g A Pecrsonnel ;
5.3.3 Corrocion by AL A A onn i
Leachable Substances . 6.3.1 Servicing of Hand 11IC | A A A ‘
‘ : Systems
9. 3.4 Iiffects of Deco-| A A | A yriem
mpaosition Products 6. 3.2 Scrvicing of 1IW A A A .
Systemy
7.1  Design NA| NA ] NA '
’ . i
14 !
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T T
COMMIRCIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITERIA SUMM/\RY‘;
—— . SHECY | og_;
APPLICATION TYIE SYSTIMS '
A - APPLICARLE TO SYSTIMS INDICATED M - HEATING |
NA - NOT APPLICABLE HC -~ HEATING AtD COOQLINS,
HW . HOT WATLA
) 1YPL . \ 2l
COMME RCIAL INTF M COMMENCIAL INTLAIM . .
PERI ONMANGE CHITLRIA SYSitms PEAFORMANCE CRITEIIA SYSTEMS
PARAGRARH Y He NW PARAGRAPH ' wo e "
7.1.1 Design-llabit- NA NA NA{ K. L 3 Sensor Location "NA] - NA NA
able Facilitiea . ’ 8.2 Mechinical and Flec- NA| NA| NA
7.1.2 Eathelics NA} NA] NA[trical Functlioning of Facility i
7.1.3 Materials and Site
7.1.4 DPansive Use of NAl NA| NAL8-2.1 Exhaust and Venting NA| NA| NA
Salar Fanergy 8.2, 2 Ulilitics NA| NA| NA
. : LY
7.2 Adcquate Space | NAL NAL NAlg 3 Mcchanical and Elec- | NA| NA| NA
7.2,1 Solar Collector NA] NAJ] NAltrical Functioning of
7.2.2 Storage NA| NA|] NajComnections
7.2, 3Interface Bet- ' 8. 3.1 Plumbing Cumncctions NA] NA{ NA
ween Facility and 1 R.3.2Elcctrical Conncclions] NA| NA| NA
and HC Systcnia
: . 18.3.3 Lightning Pratection NA} NA| NA
7.2.4 Portability NA NA}] NA i
7.3 Funclioning of NAal NAl NA 9.1  Stryctural Integrity NAJ NAT NA
. . . of I{, G and HW Systeines
Jacllitice and Sites
7.3.1 Space Une NAl NA] NAL9. L1 Movement of Adjacent NA] NAj| NA
Structlurcs . )
7.3.2 Shading NA] NA] NA ) /
i . Aurs g o A} N;
7.3.3 Impact on En- NA| NA| nNa|7:2  Structural Integrity NAL N 0
¢ of Facilitics
virommnent
: 2 : NA
' 134 View NA| NA| Na|% %l Londs NA NA
, s Ko 3 > . i -
7.4  Compaiihility NAl NAal NA 9.2.2 Penetration of Struc NA| NA| NA
. . tural Mcmmbers
| with Conventional .
i Syetcma 9.3 Structural Conncctions| NA| NA| NA
{
7.4.1 Utility Compati-| NA| NA| NA|9,3.1 Structural Conncctions] NA| NA| NA
"] biki N . _ .
PHity 9. 3.2 Drittle Components NAl NAT NA
‘Bl Interference "NA] NA|] NA ! .
. ’ : : . d S & NA|l N
with Machanical 2.3.3 Slrcn.gth and Stiffness NA A
Operation 10,1  Safety of Facility and NA§ NA N/‘\
f as .- ] . '
Kolol Blackape of Solag NAY NA| NA Site - '
Solar Componentsu N 10, L1 Fire NAL NA NA
i Shading of Colleck NAL NA | NA[10,1.2 Accidents NA| NA N,‘\_J
{
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NLVISION e e e
SARLE N —— —
o NSTIRNES 10 120 U i CO— .
} — o ’ . , ’ 1
COMMIRCIAL SUBSYSTERS, INTERIM PERFORMANCE CRITERIA SUMMARY g
LT R - 4
4 AIPLIGALION TYEESYSURA
- A . APPLICARLT TO SYSTEMS INDICATHD W MEATING ,
b NA NOU APPUICARLE. HE - HEATING ANDO COOL INC,
s WW HOT WATER
Y
h
. : 1YPE Tvee
COMAT RCIAL INTE HIM ’ COMMERCIAL INTEIUIM :
iJ PEATOIMANCE CRITLIIA SYSTEMS PLHFORMANGE CRITEHIA SYSTIMS
PARAGRAIH " e HW PARAGIAPH W e YW
1 l—l-.; Purabilily ai\tl NA|l NA| NALZ.31 Accennibility C NA | NA | NA
i i, 1C . :
4 (Rediatality of 1, | 13.1 Vieual Characteristics| NA L NA | NA
and HW Syatemas , .
: » - hf Facility and Site
‘ 11.1.1 Vepetation Nal NAl NA
13.1.1 Facility NA | NA | NA
11.2  Durability and NA| NA| NA
felfability of Facili- 13,1.2 Neighborhood NA | NA | NA
1 : t§ecs and Sites '
i 11.2.1Chemical Al A]A
| : Coryosion
' n. 2. 2Heat and A A A
Maoislure
11. 2. 3Exterior Pene- NA]l NA] NA
trations
11,3 Durability and A A A
Reltability of Connecs ‘
tlone e
11. 3.1 Material Come- A A A
patibility “
12.1  Maintainability NA] NA| NA
of 11, 1IC and HW
Systems .
N 12,1,1 Acccunibility NA| NA|] NA
,, 12,1. ZMisuae NA!l NA1 NA '
1.0 e rmanent Main{ NA] NA L NA
toenanc e Accesnrices ’
Yot tsintainabidity | NA] NA| NA ‘
cof Baeality and Site .
Pl eeekuibility NA] NA| NA '
LS PR S XYTIT NAl NA NA .
!-'. 1} ¢ TN S I 1Y S ' ,qA NA NA -

é
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Appendix A . Reyision )
| “Date December 9, 1976

Air/Liquid Collector Performance

The Owens-I11inois Solar Collector Model No. (to'be assigned) will col]e;t

(. : :
a minimum of 900 Btu/ft.2 day of energy at an inlet fluid temperature equal to i/

P —

or less than 160°F and an air flow ra%e 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. f e
Date: March 21, September 21 p
| Noon Solar Flux Normal to Collector Surface: 305 Btu/ft.2 hr.-

Longitude: Any; Latitude: Any

N\

The Solar Collector will collect a minimum of 800 Btu/ft.2 day of energy
| 0 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: l
Ti]t_Ang1e: Equal, to latitude; Azimuth Angle: 0° .
.'Ambiedt Temﬁeratdre: 50°F ey

Wind Velocity: 0-5000 ft./min. 57

Date: March 2]. September 21
Noon Solar Flux Normal to Collector Surface: 305 Btu/ft.2 hr.

Longitude: Any; Latitude: Any

13

1877
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weiision |
“Date December 9, 1976

Section 4

Installation Drawing Sheets

Preliminary installation drawings for the air/liquid collector subsystem
are contained in Owens-I11inois Drawing SK-3550 (2 sheets) dated December l

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

thereon.
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- *SUMAIR® MODEL SEC-601 m-l"imis'lm. - File C-2370
SOLAR ENERGY }7?0 N. mtw 4‘3;-- Date: 12-13-76 ki
» 'ate jechnO
, i Sheet 1 of § Sheets . -
Required Dwg No. Fixe Description Materfal
SK-3550 D Layout (2 sheets)
1 5K-3551 Inlet-Outlet Tower Assembly " Refer Sheet 2 ~
|
2| | [sk-3552 Collector Assembly Refer Shest 3 & 4 - B
2! 1 |sk-3s83 Termination Assembly Refer Shest § - ¥ 4 gt e T
Al e GRS e e Lo B o R e
e L0 % . = U S0 =Y~ - R = S Tt Rt S [P = ey o 5 S i, R S e e S
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U %,

: | : 4
e e Date: 12-13-76 File C-2370
Sheet 2 of 5 Sheets Corporate Technalogy NTC
Material
x Assembly o
=L Sgrep 3003 - H14 Alum .025 Sthick
' 3003 - H14 Alum .025 thick
3003 - W14 Alum .025 thick
K x 3003 - H14 Alum .025 thick T
ase L Glass Fiber Blanket 3#/cu. ft. Lo ewille e d AT
/ » 3003 - H14 Alun 016 thick i DU )
T R v T e B B YT N R N S A
i v il (Rl O i N SANST NI (0L 1 SO st JEN S N ST R (S
B A e et e o L4 B2 - eI Mg hOMeentek. o 0 | 1
vt 4 [ cCeramic Fiber Blznket 6#/cu. ft. .
i Temperature flanss n o <. Ll Y. - B
“erature Duct 003 - W14 Alum .00 thick | L o ek
: 3003 - H14 Alum .01 thick ;
I R RS L 3003 - H14 Alum 1032 thick
Tlindrical ERTEI £ Ceramic Fiber Blanket 6f/cu. ft. ;
ek - et _Ceramic Fiber Blanket 6#/cu. ft. = |
§18; ratore al 3003 - H14 Alum .01Z thick i
ure S11icone Foam 25 Jurometer Shore "A" y i
£ Tl AT Sii_i;one Foam 25 Burcmeter Shore R
s * Te9r 41 Temperature Seal e el 3003 - H14 Alum .012 t!"_ci_ B I B L
Bafria 4 EY. 4‘ ‘ 3003 - H14 Alum .016 thick
[k SRS | Glass Fiber Blanket 3f/cu. ft. S (e
Cply-va [ ] 3003 - W16 Alum 025 thick
‘ot ow Temperature DR 3003 - H14 Alum 012 thick ) :
r - —me - e T--A imo = by oS bl L
"W = T i B il E o ST el ¥ Shii SR i o ey “EoEE




“SUMAIR" MODEL SFr-601
SOLAR ENERGY COLL.CTOR

Owens-I111nois Inc.
1700 N. Westw 1 Avenue
Toledo, Ohio <3607

Date:

12-13-76

File C-2370

Sheet 3 of 5 Sheets o i Corporate Technology NTC
Required Dwg. No. Fize Description Material
z | SK-3552 Collector Assembly
6 SK-2359 | A Bracket - Mounting 6063 - T52 Alum Extruded
] SK-2360 | A Pin - Mounting Support 6262 - T9 Alum
T2t SK-2361 | A Retainer Rubber Neoprene 65 Durcmeter A -5
2 | SK-3613 B Rail - Outboard 6063-T52 Alum Extruded
4 | Sk-3614 | B Clip - Locator 6063-T52 Alum Extruded T
1| | sk-3615 | ¢ Rail - Welded Center Assembly Al i 2
- | 2] | sk3613 |8 Rail - Outbosrd e TR T e e TS N edTuded - | ot 5
[ 2] | sk-3614 | 8 | o . T © 6063-T52 Alum Extruded NS e -
03] i | sk-3616 | |  Strap-Mounting s &) Type 304 Stainless Stee’ el Xeks DTN hon
|16l | | sk37 | [ 10-24 x 1 10 Pan Hd. Screw. _ Stafnless Steel 5 e Fehat.
4] | _Sk-2330 | D _Suppott - Outboard Upper __ Molded S.M.C. NI o ” . e
: Sk-2329 | D Support - Outboard Lower o Molded SMC. R - AT A bl
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- Continued on Sheet 4 -
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48 SK-3643 _fube - Snacer 3003 - H14 Alum
48 SK-3644 | ¢ Collector Tube Assembly
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48 SK-2355 | B Absorber Tube - with Coating KG-33 Glass
Y 48 SK-2356 | A Vacuum Extension K&-33 Glass
48 SK-2333 | B Tube Cap "ABS" Plastic
48 Sk-3645 | B Spring and Getter Assembly Type 302 St. Steel Spring Temper
48 SK-3646 | B Hounting Ring - Collector Tybe Silicone Rubber - Molded
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u SK-3604 |10 x 1/4 1g. Pan Hd., Type "A" Alun e ohild P TS
[ | sk-3605 | C Mr Stop - Low Temperature - .02b Thick 3003 - H14 Alum e
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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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