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6/1 7
SEMCO
SYSTEM PERFORMANCE SPECIFICATIONS

SHC-3021

1.0 Introiuction

This System Performance Specification establishes the re-
guirements for the design and verformance of the solar
powered Domestic Hot Water (DHW) System to be delivered
by the system contractor. It designated the Interim
Performanca2 Criteria (IPC) applicable to the above svstem
and defines any anticipated deviations. The appendices
specify the performance for the Site #1 system and sub-
systems and Site #2 system and subsystems together with
installation drawings for both sites.

2.0 Applicable Documents

This section lists the Government and Contractor reference
Documents Apolicable to the System Performance Specification
and the¢ appendices attached hereto.

2.10 Government Documents

2.11 Interim Performance Criteria for Solar Heatino and
Combined Heating/Cooling Systems and dwellings, January 1,
1975 published by the U. S. Department of Housing and Uroan
Development (HUD). !

2.12 Solar Healing and Cooling Development Program Request
for Proposal No. AP32-75-406 by the National Acronautics
and Space Administration dated October 17, 1975.

2.13 Contract document NAS8-32248 betwoen National Aero-
nautics and Space Administration (NASA) and Solar Engineer-
ing & Manufacturina Co. {(SEMCO, ten pages with Appecndices
A through G, dated October 28, 1976.

2.20 System Contractor Documents

2.21 Response to Request for Proposal AP32-75-405 by the
Solar Engineering & Manufacturing Co. (SEMCO) dated March 5,

1976.

2.22 Collector Performance Test Peport from Florida Sclar
Energy Center for Model FP 40-3 submitted in the HMarch
monthly report and for Model FP 40-4 (1" insulation) re-
cently submitted to FSEC for further testing. Second Per-
formance Test. Report currently pending.

2.23 Required Documentation for Prototype Design Review
submitted May 2, 1977.

2.24 Site Data Acquisition System instrumentation desion
submitted on April 22, 1977 and revised on May 25, 1577.

2.25 Various documents submitted with this System Perform-




ance Specification as part of the May report as follows.

2.251 List of Materials to be Delivered

2.252 Testing of Materials to be Delivered

2.253 Testing of Installed Systems

2.254 Installation, Operation and Maintenance Manual
2.255 Design Data Brochure

2.256 Training Program

3.0 Application of IPC by Type cf System

The application of each paragraph of the Inter.u
Performance Criteria (IPC) to each system is pro-
vided in the following table.

TABLE I

Residential Systems, Interim Performance Criteria Suuuia

Following 6 Pages
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SPECIFICATION NO| e

TABLE | REVISION
DATE
RESIDENTIAL SYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY |
- sETt_or S
APPLICATION JYPRAYITEMY
A ~ APPLICABLE TO SYSTEMS INDICATED H = HEATING
| = APPLICABLE TO SYSTEM AND BUILDING HC = HEATING AND COOLING
: NA - NOT APPLICABLE HW - HOT WATER
1
TYPE TYPrE
REBIDENTIAL INTERIM e RESIDENTIAL INTERUM
PERFORMANCE CAITERIA SY3TEMs PEAFCRMANCE CAITERIA SVSTEMS
PARAGRAFH M HC HW PARAJAAPH H e W
p-- -
.1 H and HC System A A A 1.3.1 Collector Efficiency A A A
Performance
1.4 Thermal Storage ) A A
1.1.1 Heating Dealgn 1 1 NA
Temperatures l.4.1 Storage Capacity and A A A
Rate
1.1.2 Cooling Dealgn NA 1 HA
* T:mperatures !  f Mikizability of A A A
! Occupted Spaces
1.1.J Kelutive Humid- 1 I NA
ity and Water Vapor 1.5.1 Heat or Humidity I 1 I
FPressure Transfer Effects
1.1.4 Solar A A A 1.6 Energy Transport A A A
Contribution Pfficiency
1.1.3 Opesattion A A A 1.6.1 Thersal Losses and A A A
Inpairment Electrical Power
% HW System A A A 2 Control A A A
Subsyatem Performance
1.7.1 Inatallation and A A A
1.2.1 Water Design 1 1 1 Maintenance
Temperature
1.7.2 Manusl Adjustment A A A
1.2.2 Storuage Design A A A ,
Capaclity 173 Inhabited Space A A NA
F Temperature
l.c.3 Sclar A A A
Cortribution 1.7.4 Mot Water Teamperature| A A A
1.2.&4 Operational A A A 1.8 Auxiliery Enargy A A A l
lopatrment l
1.8.1 Design Loade A A A
1.3 Collector A A A I
Performance . {
ORIGINAL PAGE IS
OF POOR QUALITY
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TABLE |
CONTINUATION SHERT

SPECIFICATION MO

REVISION
DATE

————

RESIDENTIAL SYSTEMS, INTERIM PERFORMAMCL CRITERIA SUMMARY

sMier i _or b |

RESIDENTIAL INTER) TvPe TYPE
PERPORMANCE CAITEATA svevee PERPORMANCE CMTERTA SVSTEMS
_ PARAGRAPH HE | ww PARAGRAPH He MW
i1 System Deaign A A 2.3.2 Pressure Test: A »
Conditions Potable Water
2.1.1 EBquipment A A 2.3.) Atr Tranaport Systems| A A A
Capabilities
2.4 Collector Adjustaent A A A
2,1.2 Nolse or A A
Brsion-Corrosion 2.4.1 Orientation and Tilt A A A
2.1.3 Operating A A 2.4.2 Mutual Shadowing A A A
Conditions
2.5 Subaystam Isolation A A A
2.1.4 Fluid Flow A A
1 Collectors 2.5.1 thutdown in Multl- A A A
fanily Housing
2,1.5 Entrapped Alr A A
2.6 Heat Transfar Fluid A A A
2.1.6 Thermal Expan- A A Quality
sion of Fluids
2.6.1 Liquid Qualicty A A A
2.1.7 Pressure Drops A A
2.6.2 AMr Quality A A A
2,1.8 Condensate A NA
Renmoval 2,.6.3 Fluid Quality A A A
2k Mechanical A A 2.6.4 Freeting Protection A A A
Stresses
2.7 Piping Supports A A A
2.2.1 Vibration A A
Stress Levels 2.7.1 Applicabla Plumbing A A A
Standards
2.2.2 Vibration from A A
Moving Parts 2.8 Excessive Pressure A A A
. and Temperature Protection
2,2.) Water Haomer A A N
: 2,31 Rellaf Valves and A A A
4 /. 4 Vacuum Relief A A Vents
Protection
ol Structt:.al Design A A A
2.2.5 Thermal Changes A A Basis
2.2.6 Flexible Joints A A 3.1.1 Applicable Standarde A A A
2.3 Leakage A A
Prevention
2.3.1 Pressure Test: A A
Fowpotable Fluids i 1
= oA : il
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CuNTINUATION BHERT
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REVISION
DATE

SPECIFICATION NG

r RESIDENTIAL SYSTEMS, INTERIM PERFORMANCE CRITERIA SUMMARY

{

L 157 . 000
r REBOINTIAL INTERIM 2 N RUACINTIAL INTAAIM Ess. R,
PERPORMANCE CAUTERIA PIAPC . “JACICAITINA 4
! PARAGRAPH He == FAAAURAPH HC e
- |
t 3.1.2 GService Loads A A 1.8.2 Constrain Loads A A |
I p Peilure Loads A A 1.9 Ponding Cenditlen A A
| and Load Capacity |
' 3.9.1 Design Provisions A A
i 3.2.1 VUltimate Load A A
; Combinetions 4.1 Plumbing and A A
| Electrical Installation
3.2,2 lce Loads A A
| L.1.1 Plumbing Codes A A
3.2.3 Vehiculsr Loads 1 1
4.1.2 Electrical Codas A A
3.2.4 load Capacity A A
' 4.2 Peil -Safe Controls A A
= & Denage Control A A
4.2.1 Systeam Fatlure A A
3.3.1 Resistence to A A Prevantion
Demage
4.2.2 Automaltic Pressurs A A
3.3.2 Clasing Destign A A Reliof Valves
) 3.4 Cyelic Loads A A 4.1 Fire Safaty 3 "
1
3.4.1 Deflectton A A 4.3.1 Applicable Fire A A |
Limications Stendards {
|
- B Cutting of 1 4.3.2 Penetretions through 1 1
Structursl Elemanta Fire Rated Asaenblies '
3.5.1 Destgn I 1 L. 4 Toxic A A |
Proviatons !
4.4.1 Frovieions of Catch A h
3.6 Cresp and I 1 Raainae !
Residual Deflection
- 4.4.2 Detoction of Toxle A A
3.6.1 Deflection 1 1 and Flazmabla Fluide 1
Limitations
4.9 Safary I
3.7 Hail Resintance A A ,,
4.5.1 Energincy Egreass I !
3.7.1 Hail Stize and A A and Accuss |
Losding |
4.%.2 ldertification and A A
J.8 Constraint A A Location of Controls
Loads
4.6 Protecticon of Potabls A A }
3.8.1 Foundation A A Weter and Circ 'ated Alr |
Settlement 5 |
]
|




TABLE | REVISION
DAT 4
RESIDENTIAL SYSTEMS, INTERIM PERFURMANCE CRITERIA SUMMARY
T A _or &
APPLICATION JYPEEYRIE ™S
A - APPLICABLE TO BYSTEMS INDICATRD H - HEATING
| = APPLICABLE TOSYSTEM AND BUILDING HC - HIATING AND COOLING
‘ NA - NOT APPLICABLE HW - HOT WATER
I
=5
TYPE : TYrt
HEBIDENTIAL INTEARIM RESIDENTIAL INTERIM
ag;poqn;?acal:'t:‘lﬂmn SYSTEMS PERFORMANCE CAITERIA SVETEs.
PARA we l o PARAGAAPH we | ww
4.5.1 Contaminacion A A Seces Loakage Sl TR R
by Materisls 5.2,5 Daterforation of A A
4.6.2 Separation A A A Gaskets and Sealantas
of Circulation Loops 5.2.6 Tranemiseion A A
4.6.) Backflow A A A Lodsas Dua to Outgasaiog
Prevention “.3 Cheric4l Compatibility A A
4.6.4 Crowth of Fungl A A of cc“““"'f"
4.7 Bucessive A 5.3.1 Materiale/Traosfer - A A
Surface Temparaturas Fluid Compacibility
4.7.1 Protection A & | & [P Cwiniee a3 3
from Heated Componsats Dissimilar Mataecials
- 5.3.7 Corrosion by A A
9.1 ZTlffucte of A A A
External Eovirooaent Leachadle Substance
5.3.4 Effects of Decom- A A
;;:;idnf:l:' A 4. 4 position Products
5.4 Componeants Inovolving A A
5.1.2 Soil Corroaion A A A Moving Parte
5.1.3 Afrborne A A A 5.6.1 Wear acd Fatigue A A
Pollutants
6.1 Accessibility for A A
5.1.4 Dirt Recention A A A Maintenance
on Cover Plate Surflace
6.1.1 Access for Syatea A A
5.1.5 Abrasive Wear A A A Maintensance '
$.1.6 JFlutteriog by A A A 6.1.2 Acceas for Systea A A
Wina - Monttcering
:
5,2 Toemperature and A A A b.l.3 Dratnlcg aud A A
Proasure Rasistance 1Plillo, ¢ Liquids
5.2.1 Thermal A A A | .1.4 Flushir, of Liquide A A
Dagradation Subsystem
5.2.2 Deterloration A A A 6.1.5 Filtara
4 t f 7luid
ST RIS SEURCERE KNI 6.1.6 Potable Watsr
5.2.3 Thermal Cycling A A A Shutoff
Strusses




e ——

TABLE |

SPEQIFICA | 1CMND e .

HEVISION

DATE

RESIDENTIAL SYSTEMS, INTERIM PERFORMANCE CRITERIA SUMLARY

NA = NOT APPLICADLE

JIRMCATICY
A - APPLICABLETO SYSTEME INDICATED
| = APPLICABLE TO SYSTIM AND BUILDING

¥

H -~ WATING

HC ~ HIATI 0 AeD CLOLING
W - HOGT WATIA

b —

RESIDENTIAL NTERIM o B RESICENTIAL INTERIM g
PERFOAMANCE CAITERIA PERFOAMAMCE CAITERIA T
PARAGRAPH " "e ey PAHAGA AP " Ne % :
6.7 lostallatica, A A A 7.3.1 Space Use 1 i
d Matlote-
°’":‘:‘:;:: . 7.3.2 shading of Adjacent 1 1 I
nanc Structures
6.2.1 Installation A A A ’
Instructions 7.3.3 lopact oo 1 511
' Eadronnent
¢.2.0 MHMainteoance A A A
! 4n* Sparaticn 7.3.4 View I 1 1
t ticue
Snetows " 8.1 Interfareuca with I I A
6.2.) Maintecsoce B A A Mechanical Oparation '
Plao 8.1.1 Blockage of Solar 1 1 1 |
6.2.4 Raplacement A A A Subsvatam
Farce
8.1.2 Shading of 1 I i
6. Repalr and A A A Collector {
Sarvice Persconowl i
-4
$.3.1 Neintoniscs ot A A A B } Saosor Location | ¢ 1
H urd HC Systens 8.2 Mec)inlcal and 1 1 :
6.3.2 Malutepance of A A A Electelcal FJuacttiontng of |
DHW Systea Dwalling acd Site |
7.1 Desiyn 1 1 1 8.2.1 Exhaust and Veotiog I 1 I |
7.1.1 [Dwelling Dasiga 1 I [8.2.2 utilicies I 1 L ;
,.1.2 Mobile Home l 1 1 R.3 Mechanical and 1 I 1
Nesiga Electrical Punctioning
7.1.3 sSite Destgn 1 1 1 of Connecticas
7.1.4 Pasatlve Use of 1 1 1 8.3.1 Pluablag i I L
Solar Energy Connactioos :
,.2 Ad‘qult. bpu. 1 b 4 i 8.).2 Elacetrical 1 1 L
C..aections
7.2.1 Collector Area  § 1
9.1 Structural I I 1
71.2.1 Storage Area I 1 I° |Inteagrity
7.2.3 Utility Chases 1 1 | 9.1.1 Movement in 1 I i
Adjacent Structures
7. Puoctiocanlog o 1 1
of Dwalling Site 9.2 Structural 1 I I
intugrity of Dwellinog
PAGE B




TABLE |
CONTIMUATION BnIRT

BPECIFlisemum O
AEVIJION
DATE

RESIDENTIAL SYSTEMS, INTERIM PERFCRMANCE CRITERIA SUNURARY

oasr b _cst
TY™ : e TVYM
AEQIDINTIAL INTERIM PruUDINTIALINTEAIM
PERFOAMARSE CAITIAIA il Pi-PCAWANCE CAITERIA sviveMn
PARAGRAZH we | ww PARAGAAIH " we | we |
9.1.1  Loads T | 1 | 1130 waterial s 1.8 13
Coapatibility :
9.2.2 Penetration of 1 1
Structural Mesbers 12.1 Maintainability of 1 I I
H, hC, bW Sysceaxs
9.3 Structursl I 1
Connactions 12.1.1 Accessibility 1 I I
9.).1 Structural 1 1 12.1.2 Misuse I 1 1
Connectiona
12 1.3 Permanent Malnten- 1 1 !
9.3.2 Brittle Sub- 1 1 ance Accessorias
system
12.2 Mainteinability of 1 1 I
9.3 3 Strength and 1 1 Dwelling and Sits
cutifnene
12.2,1 Accaneibility 1 1 1
10.1 Safery of 1 1
Dwalling and Site 12,2.2 lce Dame 1 I I
10.1.1 Fire 1 I 12.3 Connections 1 1 1
10.1.2 Acczidents 1 1 12.3.1 Accessibilicy I 1 I
11,1 Duzability I I 13.1 Vieual Charactar- I 1 1
istice of Dwelling and Site
11.1.1 Vegetation 1 1
13.1.1 Dwelling 1 1 1
11.2 Durability and 1 1
Reliability of Dwelling 13.1.2 Neighbo.hood 1 I 1
and Site
11.2.1 Chemical A A
Corrosion
11.2,2 Heat and 1 1
Holsture .
11.2.3 Exterlor I 1
Peanetrations
11.3 Durability and A »
Rellability of
Connections

NRIGINAL PAGHE O
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5.2

6.0

7.2

8.0

Deviation I'rom Interim Performance Critoria

None

Government Furnished Pronerty

Site Date Acquisition System supplied and installed
by IBM.

Instrumentation equiprment including thermowe!lls,
sensors, wiring and J-Box supplied by IBM and inscal!-
ed by system contractors.

Government Directed Requirements

See Contract NAS8-32248

Geographical Area

Operational Test Site #1." The Contract Domestic Hot
Water (DHW) System s for a single family residence
located in the Loxahatchee Wildlife Refuge, Palm Beac
County, west of Boynton Beach, near Ft. Lauderdale,
Florida. Operating altitude is approximately 20 feet
above sea level.

Operations Test Site %2. The Contract Domestic Hot
Water (DHW) System is for a single family residence
located at a Public Housing Project, 1777 Wren Ave.,
Macon, Georgia. Operating altitude is approximately
500 feet above sea level.

System Appendices

Appendix A Domestic Hot Water System
Operational Test Site #1
Loxahatchece Wildlife Refugee
Single Family Residence
Model - Semco DHW 2/120 DF

Appendix B Domestic Hot Water System
Operational Test Site #2
Macon, Georgia
Single Familv Residence
Model - Semco DHW 2/120 DWHE

: ORIGINAL PAGE 13
OF POOR QUALITY




APPENDIX A

Operational Site #1 - Loxahatachee Wildlife Refuge

Hot Water

75 gallons of potable hot water shall be delivered at no
less than 3 gal/min at temperatures nc less than 140°F.
Recovery time shall be no greater *han 3 hrs. The aver-
age hot water heating load will be 1,125,000 BTU/Month
of which 10% is provided by auxiliary enzragy.

(75 x 8.33 x (140-80) x 30= 1,125,0008TU)

Operating Requirements

The maximun electrical energy required to drive the solar
portion of the system at its rated capacity shall be no
greater than 0.10 KW/hr. The maximum electrical energy
required to drive the complete system shall be no greater
than 4.6 KwW/hr. The average yearly electrical energy re-
qui;ed to drive the system shall be no greater than 688
K.W/yr.

(112,500 ¢ 3,312 x 12 = 396 KW/yr) plus

(0.10 x 8 x 365 = 292 KW/yr) = 688 KW/yr

Physical Data

Design Life Weight (Filled) Installation
Subsystem no less than no greater than dimension
Storage 5 yrs 1,200 lbs 120 gal
Potable Water - 1,000 1lbs -
Aux - E S5 yrs - §:.5-K:W.
Collector 20 yrs 180 1lbs 4' x 10
Controller 5 yrs 3 1bs o S
Pump 5 yrs 10 lbs 1/20 H.P
Transport 5 yrs 1 1b/ft -

L]
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ACCEPTANCE DATA PACKAGE

1.0 IRTRODUCTIONS -y

The following report is a description of the test site
residential solar water heating systems installed and
modified by SEMCO. The list of materials and schematics

are for the "as is" configeration. No further modifications
are anticipated. This data is prepared and presented in
anticipation of the "Operational Test Review", scheduled for
November 9, 1978 at the Macon, Gecrgia site.

2.0 MATERIAL LIST

-

2.1 CCLLECTORS - Semco Flat Plate - two (2) supplied

Model 40-7 - Duuble Glazed With Tempered Glass
Total area of 80 sq. ft.

2.2 STORAG' T4 KS - State Ind - 120 Gallon tank
Macon f;te - Double wall heat exchanger using a Roll-Bond
copper pannel wrapped around the lower portion of the

steel tank with graphite filled polybutaline mastic be-
tween the tank and Roll-Bond pannel.

Loxahatchee €ite - Standard direct feed solar tank.
Both tankes have a 4,500 watt electric booster element.

2.3 CIRCULATING PUMPS - Grundfos - Hot Water

Macon Site UP 26-64 F 1/12 H.P.
Loxahatchee Site UP 20-42 F 1/20 H.F.

2.4 DIFFERENTIAL CONTROLLER Hawthorne Ind.
Variflo Proportional Control Model H-1510

2.5 TRANSPORT FLUID

Macon Site has silicone o0il transport fluid by Dow Corning
Q2-1132 in a closed loop flcwing between the collectors
and the heat exchanger.

Loxahatchee Site has water as the transport fluid ir a
direct feed system.

2.6 SAFETY FEATURES
Both sites have a Pressure/temperature relief valve at the

top of the transport fluid ,loop and a mining valve in the
hot water to house line.

Macon Site has a Diaphram Expansion tank in the fluid
transport loop.

Loxahatchee Site has a vacuum breaker at the top of the
transport fluid loop and an air bleeder valve at the top

11
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of the storage tank. These devices were required because

of the weekly shut down of the private water system at the
Loxahatchee site which drained water from the fluid transport
loop and introduced air into the fluid transvort loop which
eventually found its way to the top of the storage tank causing
splattering when the hot water was first turned on.

2.7 FLUID TRANSPORT TUBE 1/2" copper tube insulated with
Dia. x 3/8 wall armflex pipe insulation assembled
with standard sweat copper fittings and valves.

12
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SOLAR ENGINEERING & MANUFACTURING COMPANY, INC
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HAZARD ANALYSIS

o hamavds

There are only two major zos

attention., The first is on; .=
the collector:z off the oot a
property. This problem naz

each conllector to the roa7 a
having the anchoring =racsiu
a Professional Engincor, Tiis
subject contract., The =ceons 4
that of static loading and oressure build up in the
collector. This problen &

that reauire

1 can2 winas blowing
ind causinag damaa2 to édjacoent
by anchoring'
four scoparate points and

’ (50 0 Bal
L - sdids &

o I R

on OYercen.g

et tr

WL NG farviring

15 boan don2 for the
12ard consicoeration is

r -~

178 koon averessme by installing
a Temperaturc-Pressurc ralic® v.lse at the uppar colloctor
hot water outlet with a blow off line leadinz down to

within 4 to 6 in. of the roof surf-ce.

This safety fea-
ture has been designed into the systen.
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SEMCO SOLAR WATER {EATER INSTALLATION PROCEDURE

The SEMCO solar water heater system is comprised of four
subsystems listed as follows:

1. Collector

2. Transport Lines

3. Storage Tank & Pump
4. Controls

Each subsytem should be installed in the sequence listed above.

COLLECTOR INSTALLATION

The SEMCO solar collector is a complete factory manufactured
item that needs no field work other than the assembly and
anchoring of the mounting brackets and the bolting of the
collector to the brackets. Each set of mounting brackets is
factory cut for the particular roof surface on which the
collectors are to be mounted.

"we first step is to assemble the mounting brackets into their
triangular configuration and attach the mounting feet as pic-
tured below.

1 1/2" x 1 1/2" Alum. Angle
Mounting Bracket

4" x 4" Alum. Angle 4" Long
Mounting Feet

17
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The assembled mounting brackets are next located on the roof
surface where the collectors are to be mounted. The two
mounting brackets should be spaced 60 to 72 inches apart de-
pending on the rafter system supporting the roof. When the
rafter system and spacings are determined, one of the follow-
ing four bolting systems should be used.

1. Anchoring may be done with 1/2 in. "J" Bolts where
an exposed bolt is not objectionable.

2. Where the ceiling under the mounting roof is exposed
decorative beam, drill up thru the beam and roof
sheating and install 1/2 in. carriage or countersunk
1/2 in. machine bolts.

3. Where the ceiling under the mounting roof is finished
plaster, locate the rafters through the roof surface,
drill 2 - 1/4 in. holes 4 in. deep into the rafter
and install 2 - 3/8 in. x 6 in. lag bolts for each
mounting foot.

4. Where the collectors are mounted on a truss or frame
roof, install a 1/2 in. bolt through the roof shealing
and install a 2 x 4 spreader under the rafter system
to distribute the 1lift across two or more rafters
or trusses.

After drilling the bolt holes but before bolting the mount-
ing brackets in place, a pitch pan is nailed in place at
each mounting foot location. The mounting brackets are then

bolted into place and the pitch pans filled with roofing com-
pound.

Finally the collectors are placed in the mounting brackets
and lag bolted together through the predrilled holes provided.
When the collectors are moved from thp ground to the roof
location, care must be taken not to ck the collector frame
as it may cause the glass to break. |

Tocls required for this work are as follows:

1. Hammer

2. Screwdriver

3. Set of socket wrenches and/or end wrenches
4. 3/8 inch power drill & extension cord

5.  Set of drills

6. Electric impact wrench (optional)

18




TRANSPORT LINE INSTALLATION

The transport lines*are standard soft rolled copper tube with
a 3/8 inch 0.D. This tube is called 1/4 inch although the
I1.D. is approximately 5/16 inch. The coil of tube is rolled
out and cut to length to run through the attic space from
the collectors to the storage tank. Armaflex tube insulation
in 6 ft. lengths is slipped over the cut to length tube and
each joint secured with duct tape. Leave approximately 3 ft.
of uninsulated tube at each end. Drill three 3/8 inch holes
through the roof near the collector input and output tubes.
Nail a pitch cup inplace so the three holes are inside the
cup. Push the two transport lines through two of the 3/8
inch holes. Hand bend {ft. lenath of 3/8 inch tube into

the shape of a fish hook and install in the third hole. This
tube is for the controller sensor wires. Fill the pitch pan
with roofing compound. 1Install cut to length armaflex in-
sulating tube over the exposed transport line tubes. Install
the prefabricated sensor well and P/T valve assembly in the
collector output tube and attach the transport tube in the
fitting provided. Attach the second tube to the collector
input tube with the 3/4 inch x 3/8 inch adapter elbow provid-
ed. TInsulate all exposed copper tube and secure with duct
tape. Drill two 3/8 inch holes in ceiling over the storage
tank and push the uninsulated ends of the transport lines
through the holes. At this time a 1/8 inch hole can be drill-
ed through the ceiling for the collactor sensor wire. The
installation of the collector sensor wires can be done at
this time to save a second trip through the attic. Tools re-
quired for this work are the same as for the storage tank
installation.

* Transport line sizes have been increased to 1/2" 1.D .
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STORAGE TANK INSTALLATION

The SEMCO solar storage tank is a complete factory manu-
factured item that is installed iike any standard electric
water heater plus the two extra copper transport lines for
the solar loop to and from the roof. Place the storage tank
in its permanent location and make the following pipe hook-
ups:

1. Cold from Street

2. Hot to House

3. P/T Valve

4. Collector input line to tank bottom solar
fitting.This line includes the circulating
pump and check valve

5. Collector output line to tank top solar
fitting.This line includes the thermometer.

See the following solar schematic for a visual description
of this work.

The 220 Volt/30 Amp electrical hookup for the booster heater
element should be made at this time but left disconnected.
This electrical work should be done in accordance with local
standard practice and/or local code.

Tools required for this work are as follows:
1. Pipe Cutter

2. Soldering Torch
3. Sandpaper, Solder Flux & Solder

20
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CONTROLLER INSTALLATION

The SEMCO controller is an electronic device that senses the
difference in temperature between the collector output tempera-
ture and the tank bottom temperature. When the collector tem-
perature is greater than the tank bottom temperature, the
controller turns the circulating pump on. The collector
sensor has been factory installed in the sensor well and is

in place when the sensor well has been installed as describ-

ed in the installation of the transport lines. The tank sensor

has also been factory installed. To install the controller
system, place the controller box on the top surface of the
storage tank and connect the two pairs of wires from the
collector and tank bottom to the terminals marked "coll." and
"tank" on the back of the controller box. Frr geographic
locations where direct feed is possible, a freeze sensor is
provided in the sensor well. This pair of wires should be
connected to the terminal marked "Frez".

The electric cord from the circulating pump is plugged into
the outlet provided on the back of the collector box and the
collector box is plugged into a 110 Volt/10 Amp electrical
outlet. If all the connections have been made correctly, the
circulating pump will start. Quickly unplug it because the
pump can be damaged if allowed to run dry for any length of

time.

23




T ————— T R T ... 2k - T———

SYSTEM START-UP

Having completed the installation of the four subsystems the
complete system is now ready for start up. For the direct
feed system, first, open the cold water cut-off valve and
fill the storage tank with water ana check for leaks. Next,
open the P/T Valve on top of the collector and bleed off all
air and again check for leaks.

The system is now ready to start up. Plug the controller

into the 120 Volt outlet. The circulating pump will move

cold water from *he bottom of the tank into the solar collectors
where it will be heated. The hot water will flow down into the
top of the storage tank. The thermomecter will register the
temperature of the collector output water.

For the double wall heat exchanger solar tanks, the start-up
procedure is to first fill the storage tank with water and
check for leaks. Next, fill the solar circulating loop with
the anti-freeze liquid provided by removing the P/T Valve on
top of the collector and pouring the liquid into the system.
All air should be bled from the solar loop and the P/T Valve
replaced. The startup procedure is the same as described
above for the direct feed system.

Finally, plug the electric booster into the 220 volt outlet.

24



OPERATING PROCEDURE AND MAINTENANCE

After completing the start-up procedure, the system will
operate automatically for years with no adjustments or
maintenance required.

The only possible malfunction that could cause the system

not to operate correctly, would be air trapped in the cir-
culating loop of the double wall heat exchanger system. If
the thermometer shows no hot water flouving from the _Collector
to the storage tank, remove the collector P/T Valve again

and add more anti-freeze liquid to replace the entrapped air.

SEMCO GUARANTEE

The SEMCO Solar Water Heater is guaranteed for five (5)

years against defects in material and workmanship under

norma) operating conditions. Should the controller or pump
malfunction within five (5) years of the date of installation,
return the defective part to the SEMCO plant for repair or
replacement.

25



FLAT PLATE SOLAR COLLECTOR

The Semco flat plate solar collector is designed to absorb and trap
direct and diffused solar radiation The absorbed energy is transferred
by ccnduction and convection to the collector tubing which heats
water circulating through the collector. This heated water can be used
to supply residential and commercial needs for hot water. The col-
lectors can also be used to heat swimming pool water and supply
the hot water requirements for space heating and cooling.

The collector plate is constructed of % inch copper tubing on 6 inch
centers soldered 1o a grooved copper plate. The surface facing the
sun is painted with a flat black industrial enamel. '

The collector box is constructed ot aluminum and insulated with
polyurethane. The glazing is standard double strength window glass *
witn aluminum mullions and frame

1C FPeet Long

4 Feet Wide
4 Inch Thick
.
—
e B rs. - <o e T uRtRY
i e s o = e i e e - T

‘ NORTHERN
CUMATE
2 LAYERS
OF GLASS

w"
SEMCO
ALUMINUM
EXTRUSION

Q&JWEQ

SOLAR PRODUCTS

. % plate glass changed to *empered glass

Solar Engineering & Manufacturing Company
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Liquid Flat Plate Solar Collector
Box Details -- 1/2"= 1'-0"
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INFORMATION: Two-speed circulator pump — UPS 20-42

The UPS 20-42 is fitted with a variable flow control and also features a two-speed motor. The head is ¢
by the flow adjustment arm (1) and the choice of speed is made by hand on the switch (B) or made automat
in conjunction with remote control.

CONSTRUCTION

The UPS 20-42 is a water lubricated pump. However, in urder to protect the rotor (P) and bearings (E 1
damaging impurities which may be present in the circulating water, they are separated from the stator (F) and
the pump chamber by a liquid filled rotor can (D). Tne mctor shaft (R) extends out from the rotor ca

pump chamber through the aluminum oxide bearing (L), which also functions as a seal. During initial operation
the pump is automatically self-vented; however, due to the isostatic principle, there is no further recirculation of
water into the closed rotor can. The pump’s ““diamond-hard’’ aluminum oxide bearing construction mit ]
with the high starting torque of the motor, ensures re-start after shutdown.

MATERIALS

Staltesantat........cciininnins Rotor can, shaft, rotor cladding, bearing plate, impeller, varial
adjustment plate, thrust bearing cover.

Aluminum oxide:. ............... Top bearing, shaft ends, bottom bearing.

AN o v essrvosses s erasss Stator housing.

Carbon/aluminum oxide: . ......... Thrust bearing.

REBEIPOIE s vanwiv smanois Svmae s Pump housing.

Ethylene/propylene rubber:........ 0-rings, gasket.

SHICONBTUBDBIN: .o cvnv'vrnenisbnnnse Winding Protection.

APPLICATIONS

The UPS 20-42 should only be used in closed systems (i.e. solar, hydronic) for the circulation
of water. However, solutions such as ethylene giycol can be used without hindering pump
performance. For open systems, order the Grundfos model UP 25-42 SF which has an all
stainless steel pump housing. BU.S. GOVERNMENT PRINTING OFFICE 1979
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