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Spec. No. SHC-3060
Revision 4

Date  Juue 15,1978

Subsystem Perfornance Specification
SUNPAK™ Model SEC-601
Alr Cooied Solar Thermal Collector

This performance specification establishes the requirements for the design
and performance of the air cooled collector subsystem for use With solar
combined heating and cooling systems. It designates the Interim Performance
Criteria applicable to this collector subsystem.

The document applicable to this performance specification is the Interim
Performance Criteria for Commercial Solar Heating and Combined Heating/

Cooling Systems and Facilities, Document N. 98MI0N01, Revision Basic,

date February 28, 1975. George C. Marshall Space Flight Centevw,
National Aeronautics and Space Administration.

A1l of the applicable Interim Performarce Criteria for Commercial
Subsystems as outlined in Table Il so indicated are applicable after
completion of the development and testing of the air cooled 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 cooled
collector subsystem.

No specific requirements have been directed by the Contracting Officer.

Preliminary performance and installatici specifications for the air
cooled collector subsystem are attached.
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Spec. No. SHC-3060
Revision __
Date October 1, 1976

SUBSYSTEM PERFORMANCE SPECIFICATION
OWENS-TLLINOIS

8.0 MWarranty - Contractow 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 opinifon are required to correct
such defects. No field labor is included, and in no event shall

Contractor be 1iable for special or consequential damages.
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CRIGINAL PAGE IS
OF POOR QUALITY SHC-3060

SPECITICATIOON NO

TABLE 1} NEVISION —
OATE June 27, 1977

R =
=
COMMERCIAL SUBSYSTFMS INTER M PERFORMANCE CRITERIA SUMMARY i

e A T—— L —— vl or
-N.'"UU\"O!! dyreexaieeas {
|
A -~ APPLICADLE TO SYSTIMS INDICATED H o HEATING '
NA - NOT AFPLICARLF MHC  MFATING AND COOL NG l

MW - HOT WATER
COMMERCIAL INTERIM ;Y,":M COMMERCIAL INTERIM Tvee
PERFORAMANCE CRITERIA ? STEMS PERFORMANCE CRITERIA Svarema
PANAGRAPH " we | ww PARAGRAPH H HC MW
1.2 H and HC Syster] NA| NA] NA| 1.6 Encrgy Transport NA| NA| NA

-
Periormance 1.6.1 Thermal Losses and NA NA NA

1.1.1 Heating Design NA NA NA | Electrical Power
l'emperaiure 1.7 Control NA NA NA
1.1.2 Cooling Denign NA NA NA
Temperature N 1.7.1 Installation and NA| NA| NA
! Maintenance
biked Felative M W} (A 1. 7. 2 Manual Adjustiment NA NA NA
Humidity
1. 7.3 Inhabited Spac NA NA NA
1.1. 4 Solar Contri- NA NA NA g pace
Temperrature Control
bution
1.7.4 H-t Water Temper..- NA NA NA
1.2 HW Syatem/Sub- NA NA NA tire l
syatem Performance
1.8 Auxiliary Energy NA|] NA| NA
1.2.1 Draw and Tem- NA NA NA ) i . 1 '
perature Deaign 1. 8.1 Denign Heat Loads NA NA | NA '
Output 1. 8.2 Design Cooling Loadq NA| NA | NA
1.2,2 Non-Tap Temp- NA| NA| NA| 1.8.3 Impairment of Oper- NA| NA | NA
erat .re Design Qutput ation
1.2.3 Solar NA MNA NA 2.1 System Design A A A
Contribution Conditions
.3 Collector A A A 2.1.1 Equipment A A A
Performance Capabilitiea
1: 3.1 Collector A A A 3 1.2 fioine or Exosions A A A
Efficiency Carvanlon
k4 Thermal Storage NA NA NA 2.1,3 Operating Conditions | A A A
SRt 2.1.4 Fiuid Flow in Al a|a
1.4.1 Storage Capacity|NA [NA NA Collectors
and Rate .
yr— . wal wal wa 2.1.5 Entrapped Air NA NA NA
1. 5 abitability o e _
. g y 2.1.6 Thermal Expan NA NA A
Occupied Spaces slon of Fhids
1. 5.1 Heat uor Huinidtyy NA NA NA| 2.1.7 Pressure Drops A A A
Transfer Effects : - ‘
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fABLE N REVIEEMN o e
DATE _ June 27 I_QL

COMMERC AL SUBSYSTEMS INTERIM PERFORMANCE CRITER IA SUMMARX

T o=t e A ] L Hies o B s s L5 = I E ) =l g Hl
-*-'*EELM!'QE JYPE SYSTEMS
A APPLICADLE TO SYSTEMS INDICATED M HEATING
NA  NOT APPLICABILE MC - MEATING AND COOLINT

HW  HOT WATEN

b

i =R = e e i o
TYPE ryet
COMMERCIAL INTERIM COLMERCIAL INTERIM j k
PESRFORMANCE CRITERIA i PERFORMANCE CRITERIA /RN
PARAGRAPH " e W PARAGRAPH M HC MW
— ———— el e .. = — — — - — —
2.1, 8 Condensate NAINA NAL 2.6.2 Air Quality Al A |A
emoval
Z.hVFhad Treatment NA NA NA
2.2 Mechanical A A A 2. 6.4 Freezing Protoction NA NA MA
Stresses
&1 Miping S orts NA NA N
2.2.1 Vibration Stress A A A EHp Rappores n
Levels 2.7.1 Applicable Plumbing | NA NA NA
e ; :
2.2.2 Vibration from A A A Standards
Moving Parts 2.8 Excessive Pressure | NA NA NA
2. 2.3 Water Hammer NA NA NA and Temperature Pro
5 tecthion
2.2.4 Vacuum Relief A A A
Protection 2.8.1 Relief Valves and NA NA NA
2.2,5 Thermal Changes A A A Vents
3. Struc "q Je si A
2. 2. 6 Flexible Joints A A A 1 ‘ tructural Design A A
Basis
e o 3 ]u('llkilp’(‘ l‘rl'- A A A ‘.l.] H('I‘Vi(‘\' l.ll.l'l!i A A
vention
" 3.2 Failure Loads and A A A
2.3.1 Pressure Test: A A A Load Capacity
Mon-Potable Fluids
§.2.1 Ultimate Load A A A
2.3.2 Pressure Tosl: A A A Combinations
Potable Watcr 3, 2.2 Ice Loads A A A
2. 3.3 Alrx 'I'r-‘nmpnrt A A A 3.2.3 Vehicular Loads NA NA NA
System
! 3.2.4 Load Capacity Alala
2.4 Collector A A A
Adjustments 3.3 Damage Control A A A
2.4.1 Orientation A A A 3.3.1 Resistance to A A A
and Tilt Damage
2.4.2 Mutual Shadowingd A A A 3.4 Cyclic Loads A A A
2.5 Subsystem Iscla-] NA| NA| NA | 3.4.1 Deflection A AL A
tion Limitations
2.5.1 Shutdown in NA| NA| NA| 2S ‘3""11-!‘*; of NAL BAY A
. ¢ Bl Structural Elements
ulti- { ¥ Hes g 3 :
r’“ :)u l‘;:.lu i‘l':..l.l‘:,-r‘:-: A A A 3.5.1 Design Provisions NA ] NA I RA
Flaad Oualily
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iABLE 11 HEVISION 3

oare ._June 27, 1977
COMMERC AL SUBQYS'EMS INTER iM PERFORMANCE CRITERIA SUMMARY

TR S i sHeer S or &
APPLICATION " aweesvsrems
A APPLICARLE TO SYSTEMS INDICATED 2] ML ATING
NA  NOT APPLICARLE MHEC MHEATING AND COOLING

HW  HOT WATER

TYPE
COMMERCIAL INTERIM COMMEQCIAL INTERIM ik,
PERFORMANCE CRITERIA SVSTEMS PERFORMANCE CRITERIA SYSTEMS
}_ PARAGRAPH H Me HW PARAGRAPH M MC HW
i.6 Creep and A A A 4, 5.2 Penetrations Through NA| MA| NA
Hesidual Deflection Fire-Rated Assemblies
. 6.1 Deflection A A A 4.4 Toxic and Flamm- NA I NA |NA
limitations able Fluids
i. 7  Hail Resistance A A A 4.4,1 Provision of Catch NA NA NA
3. 7.1 Hail Size and y == A A Basins
Loading 1.4.2 Detection of Toxic NA| NA| NA
3.8 Constraint A A & and Flammable Fluids
Loads 4,% Safety Under NA NA NA
1. 8.1 Foundation A A A Emergency Conditions
Settlement 4.5.1 Emergency Egress NA| NA| NA
1.9  Ponding Condi- A A A and Access
i 4.5, 2 Identification and MA | NA |NA
1. 9.1 Design Provi- A A A Location of Controls
i : 4.6 Protection of Water A A A
1.1 Plu;n[t::ng G“d NA NA NA and Circulated Air
]'l act 1 « t li
A sl ek, i e _ 4. 6.1 Contamination by MA Ina [na
1.1.1 Plumbing Codes | NA |NA [NA Materials
and Standard
e 4.6.2 Separation of NA |NA |NA
.1.2 Electrical NA |NA |NA Circulation Loops
| Godes and Standards 4.6.3Backflow Prevention | NA | NA  |NA
.2 Fail-Safe C si A A A
: : Fail-Sale Control 4.6.4 Growth of Fungi A A A
N e .Sy.stom ralare \ * A 4.7 Excessive Surface A A A
Prevention I Temperature
4, 2. Z!:\t;;u;nculc l”-ren— NA NA NA . 7.3 Pootacition fdsn A A A
RS P TRO YN Heated Components
4.3 Fire Safet A A A
g 5.1 Effects of External A A A
4.3.1 Applicable A A A Environment
Fire Standards 5.1.1 Solar Degradation AT X 1A
5.1.2 Soil Corrosion NA |NA |NA
5.1.3 Airborne Pollutants A A A
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erecinicanion no SHC=3060
VADLE 1 nevinion ,..,3.- I
nan June 27, 1977
COMMERCIAL SUBSYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY
TN LY
APPLICATION TYPE YL,
A AFFLICARLL TO SYSTEMS INDHCATID M MEATING
NA  NOT APPLICAT Y MG AT AN COOLING
MY T WATEN
e e TR T ——— -'.;;;" S B IR Sn IR T SS———— _"-"";-_-'“'F S—
COMMERCIAL INTELIUIM = COMMEHCIAL INTERIM b "
FEREORMANCE CRITERIA STUT PEIFORMANCE CRITERIA MR .
PARAGRAPH 5 we 1w PARAGRAPH " "e |
5.1.1 Dirt Retention on A A 5.4  Components Involving | NA NA NA
Cover Plate Surfaces Moving Parts
5. 1.5 Abrasive Wear A A A 5.4.) Wear and Fatigue NA NA NA
9,006 Fluttering by A A A 6.1 Accessibility for A A A
Maintenance and Servicing
Temperature andd A A A 16.).) Access for System A A A
Pressure Resistanoe Maintenanee
o 2.1 Thermal A A A |6.).2 Aceess for System A A A
Degradation Maonitoring
HY. 2.2 Deterioration of NA NA NA 6.1. 3 Draining and Filling NA NA NA
Heat Transfer Fluids of Liquids
5. 2.3 Thermal Cycling] A A A 16.).4 Flushing of Liquid NA NA | NA
Subsystems
5.2.4 Leakage NA INA | NA [6.1.5 Filters NA | NA [NA
5.2, 5Deterioration of A A A |6.1.6 Water Shutoff NA| NA | NA
Gaskets and Scalants 6.2 Installation, Dperation] A A A
5.2.,6 Transmission of | A A A |and Maintenance Manual
Losses Due to Out- 6.2.1 Installation A A A
Instructions
S Chomical Compay A A A 6. 2.2 Maintenance and Oper-l A A A
tibility of Components ating Instruciions
5.3.1 Materials/ Trans} A A A 5. 3 S Mhintonancs Plon A A A
{fer Fluid Compatibility
- G. 2.1 Replacement Parts A
h.d. 2 Corrosion of Disg A A A
similar Materials G.3  Repair and Service A A A
Poersonnel
5. 3. § Corrosion by NA NA NA ik
Leachable Substances 6. 3.1 Servicing of H and 11C A A A
Systems
5.3.4Effects of Deco-| A | A | & P'*
mposition Products 6. 3.2 Scrvicing of HW A A A
Systems
7.1 Design NA] NA|] NA
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TABLF N e VISIHN

DATE __QGLQhet_ L. 1976

r-
: COMMER(‘IAI SUBSYSTEMS, !NTERIM PtRFORMANCE CRITERIA SUMMI'\[ZV p
, s g DO 4 = N ——————— 0 00
Arrucanion .'. V.'.!_EE.'.'_ vs,
A APPLICADLF TO SYSTEMS INDHCATE D " MEATING
NA  NOT AFPLICARL S MEC W AT AND FOOLING

W At LATER

- e T (i S S ———————

COMMERCIAL INTFRIM e COMMERCIAL INTERIM Tvet
PEREONMANCE CHITERIA b PLRFORMANCE CRITENIA S¥arses
L PARAGRAPYH - = s PARAGRAPH = - e
7.1.1 Design-Habit- NA NA NA | K. L 3 Sensoar Location NA NA NA
able Facilitica N2 Ao chonical and Elec- NA| NA NA
7.1, 2 Esthetics NA] NA| NA|trical 1'imct: wming of Facility
7.1, 3 Materials and Site
7.1.4 Passive Use of NA NA NA | 8- 2.1 Exhaust and Venting NA NA NA
Solar Encrgy K. 2,2 Utilitics NA NA NA
7.2 Adequate Space | NAl NA| NAlg y  Mechanical and Elee- | NAL NA| NA
7.2.1 Solar Collector NA NA NAtrical Functioming of
T.2. 28 0rapge NA NA NA Comections
1.4, S Interface Bet- K. 3.1 Plumbing Commeolioney NA|] NA| NA
ween Fa ‘“W and |1 K. V.2 FElectrical Connedtuom, NA NA NA
and HO Systems
K. 3. 3 Lightning P’'rotection NA NA NA
7.2. 4 Portability nal NAl NA i s Sak
| 7.1 Functioningof | NA| NA| na|%1 Structural bicgrity -} FA}NA|NA
Facilities and Sites of H, +and HW Bystin
/.3.1 Space Use NAl NA!l NA]7.L1 Movement of Adjacent NA NA| NA
Structurcs
7. 3.2 Shading NA| NA| nNa [TV
£ 4 it NA NA NA
7, 3.3 Impact on En- nal nal na 9.2 ?t.r\:tctur'\l Inteprity
i of Facilitics
vironment
; NA NA NA
.4 View Al NA] na %21 Loads
‘ e ati St - NA NA NA
7.4 Compatibility NA| NA| NA ;" ‘;lz ;1:.""‘;;;:“"‘ e i
with Conventional o "
Systems 9.3  Structural Connections] NA| NA| NA

7.4.1 Utility Compati- NA NA NA |9, 3.1 Stroctural Connections]  NA NA NA
hility

9. 3.2 Brittde Componenls NA] NA NA
}- s v g
i._l Inte vl .l'l ne NA NA NA 9. 3. 3 Strength and Stifwss NA NA NA
with Mochanical
Operation 10,1 Safety of Facility and NA|] NA] NA
Mool Blockapge of Sola NA NA NA .
Halar Components 10.1.1 1ire NA NA NA
Pl 2 Shading of Colleci: NAL NA|L NA {10.1.2 Accidents NA| NA| NA
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JADLE 1 REVISION e o— e
pary  October 1, 1976

-

COMMERC 1AL SUBSYSTEMS lNIER IM PERFORMANCE CRITERIA SUMMARY

s s i LT -_
-!\."'.'!.. C 5..! ON JIYPESYSTEMS
A APPLICARLE TO SYSTEMS INDICATRD M MEATING
NA  NOT APPLICARI | ME - MEATING AND COOLING
W MOT WATER
= S Ll . AN 1 e
COMMERCIAL INTEHIM . COMMERCIAL IN SRIM iy
PEATOAMANCE CRITERIA b PERFGRAMANCE CRITERIA e e
p :
ARAGRAPH " "ne MW PARAGRAPH M HC HW
11.1 Durability and NA NA NA 2. 4.1 Accessibility NA NA NA
Reliability of H, HC . 3
and 1IW Systems 13.1 Visual Characteristics]| NA NA NA
of Facility and Site
11. 1.1 Vegetation NA A A
1.1.1 Facility NA NA NA
11. 2 Durability and NAT nNA| NA
Reliability of Facili- A 1.1.2 Neighborhood NA NA NA

ties and Sites

11. 2.1 Chemical A A A
Corrosion

11. 2. 211leat and A A A
Maoisture

1. 2. VExterior Pene- NA NA NA
irations

11. 3 Durability and A A A
Reliability of Connec -

tions

11. 3.1 Material Com- A A A
patibility

12.1 Maintainability NA| NA| NA
of tI, HC and HW

Systems
12.1.1 Accessibility NA|] NA| NA
12.1. ZMisuse NA NA NA

12. 1. dPermanent Maind NA NA NA
tenance Arcessories

12.24 Maintainability NA NA NA
of Facility and Site

14, 2. 1Accessibility NA NA NA
1£.2.2 Ice Dams NA NA NA
12. 3 Conncclions NA NA NA
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Spec. No. sHc-3060
5

Revision
pate  8/11/78

Air Cocl=d Collector Perfommance

The Owens-Illinois Solar Collector Model SEU 601 will collect a
minimum of 1050 Btu/ft.2 day of energy at an inlet fluid temperature
equal to or less than 160° and an air flow rate equal to or greater
than 2 SCPM/ft.2 under the following conditions:
Tilt Angle: ¥%qual to latitude; Azimuth Angle: 0°
Anbient Temperature: 30°F
Wind Velocity: 0-5000 £t./min.
Date: March, September 21
Daily Solar Flux in the Plane of the Collector Surface: 2330 Btu/ft.’ day.

Longitude: Any: Latitude: Any

The Solar Collector will collect a minimum of 900 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 latitude; Azimeth Angle: 0°
Ambient Temperature: 50°F
Wind Velocity: 0-5000 f£t./min.
Date: Match, September 21
Daily Solar Flux in the Plane of Collector Surface: 2330 Btu/ft.2 day.

Longitude: Any; Latitude: Any
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ASSEMBLY AND INSTALLATION DRAWINGS

SK-5076~Manifold Assembly, Complete

SK~-5075-Solar Collector Installation

Note: Drawings of the detail parts called out
on each of the above drawings may be
obtained from Owens-Illinois, P. O, Box
1035, Tocledo, Ohio 43666,

II-1
1 U.S. GOVERNMENT PRIMTING OFFICE 1979-640-247/184 REGION NO. 4
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