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SOLAR SYSTEM DESCRIPTION




Security State Bank
Starkville, Mississippi

Alfred M. Alperin

Key Work Abstract

Application Solar heating
system Type ' Active hot air
Collector Types Flat Plate air
Collector Manufacturer Solaron Corporation
Collector Area " 312 square feet
Storage Capacity- 96.2 cubic fecet _
Building Load 46.49 x 10° BTU/year without credit
for any internal heating credits
BTU's Produced 25.56 x 10® BTU/year
Building Owner Security State Bank
Starkville, Mississippi
Architect Wakeman & Martin, ATIA

(a) Thomas & West
Consulting Engineer
(b) Designer-Alfred M. Alperin
Contractor Lowell Oswalt
General Contractor
Metts & Parrish
Mechanical Contractor

Introduction

This new building is a drive-in branch of the main office located on
a corner lot fronting Highway 12, near the Mississippi State University
main campus. It is designed as a modern structure with the roof supporting
the solar collectors facing approximately 4° southeast from due south.

The structure is on a concrete slab with heated spacerf 788 square
feet. ‘

Perimeter walls are of Dryyit siding, 1/2" gypsum board sheathing,
4" fiberglass insulation, and 5/8" gypsum board. The roof is metal with
/8" wood deck, 9" batt insulation and 5/8" gypsum board. Glass is 5/8"
double bronze.

All are designed to minimize heat loss and heat gain.

The mechanical room is on an upper level walled in from the uncondi-
tioned space. This space is insulated to minimize sound and heat transfer
between the unconditioned and conditioned spaces.

Inrluded in the mechanical system is a Carrier packaged air cooled
cooling unit, located in the mechanical room with condenser inlet and
outlet air ducted to the unit. In the ductwork distributing conditioned
air to the space is a 10 KW, two stage electric resistance heater for
backup heat.
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Desi gn Philoso h

Heating systems in this area are usually hot air, distributed via a
ducted system with cooling. Most of the installing mechanics are trained

in sheet metal 1nstallations. therefore, a hot air solar oylten seemad
to be a natural.

Flat plate air collectors were chosen and most particularly Solaron

collectors were chosen by the designer with the Architects' pc:nis-ion
for the following reasons:

(a) The designer had been trained at Solaron.

(b) The designer believes the end user is bhest served by
solar air systems with a quality collector, as the

problem of maintenance, deterioration, fzeezing and
stagnation are minimized.

(c) In the opinion of the designer, equal or more BTU's are

delivered to the space by Solaron air systems, as com-
pared to liquid systems.

(d) As there was no need for high temperature, there was
no consideration of concentrating or tracking collectors.

A unique feature of this system is the rock storage vessel. This
is a steel container, exterior insulated and plastered, which runs from
floor to ceiling in the lobby of the bank. In this container is the steel
roof supporting column from which the roof supporting trusses are canti-~
levered. The container will have approximately 9' x 2" of 2" screened,
washed river rock, which is 2 feet deeper than is normally recommended.
This was necessary as the cylinder is only 42" in diameter. In order to
get sufficient storage the extra depth was necessary. In order to keep

the air flow resistance at a minimum, the rock size was increased from
3/4 - 1 1/2" to 2%,

Solar hot water was not inciuded. The bank uses so little hot water,
it was not considered feasible.

Operation of The System

The Solaron system has a special air handling unit to move air over
the collector and into the rock storage, with connections to the con-
ventional cooling and air duct distribution system. The motor has class
B insulation to prevent deterioration as hot air passes over it. The
heat of this motor is added to the heat delivered to the system.

Four motorized, low leakage dampers and two gravity fabric dampers
are also part of the system.

The system is designed to be automatically controlled by the Solaron
provided controller with three thermistors - one located in the collectors,
one in the rock box top plenum, and one in the return air.




Modes of operation are:
(a) Heating from collectors
(b) Heating from rock storage
(c) Storing heat
(4) Conventional heating (Backup heat)
(3) Conventional cooling

If solar heat isn't sufficient to maintain space temperature, backup
heat can come into operation in conjunction with modes (a) and (b),
thereby, taking advantage of any solar BTU's available for the space.

A two stage heating spacs® thesrmostat controls the room teuperature.
Backup heat can only be enargized by the thermostat's sacond stage.
time clock provides night set-back control.

The building corstruction was completed about February 1979. and
the solar system was in operation several months of early 1979 and the
full winter of 1979 and 1980,

Embedded in the rock storage system is 3 3/4" conduit with the bottom
2 feet perforated with a series of 1/4” drilled holes. These are located
so the bottom of conduit is at the bottom of the rocks, in the middle and
in the top layer of rocks, so future thermistors or temperature pzobes
can be located to sense rock storage temperature.

Problems Encountered and Solutions

A. At the design review with DOE representatives, after much discussion
as to how to keep any heat gain that might penetrate the back side of the
collectors and be detrimental to the cooling operation, it was decided
that a thermostatically controlled exhaust fan will be installed to
operate when the mechanical room reaches 95°F and the outside temperature
is above 70°F. This proved to be a correct judgement, as the attic would
have been extremely warm.

B. Prior to collector installation, a training session was held with
the installers at their shop, so the installation of the collectors went
smoothly.

C. The proper rocks, both in sizing and cleanliness, were not as easy
to obtain as we had suspected. This was probably due to the supplier not
realizing the need for proper screening and that sand and trash could not
be tolerated. Three different loads of rocks were delivered before they
were accepted.

D. The loss of two damper motors during this past year of operation
indicates that this is a weakness that Solaron needs to investigate and
determine if this loss rate is universal. They have been advised of this
loss and have replaced the motors to the contractor under warranty.

E. One of the thermistors, the collector temperature sensor, has
been replaced.
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F. The need for a better mechanical check of pulleys, braring brackets,
belts, damper linkages seems in order, as some of thuse have had
to be tightened after operation began.

Costs

Prics to submission of the application to DOE, a substantial set of

plans of the solar system was developed and priced accurately by Metts &
Parrish.

After the award, the plans were slightly modified and bid. The final
price was substantially the same. The total cost, including architectual

and engineering fees and the specially designed storage box was
/ 7r %‘27‘ :3___.
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SOLARON COLLECTOR PANEL DETAILS
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3 COLLECTOR ORIENTATION

| ntetios haskvalumry Sa u Kirien of SUNISSE 1SNIGONRS Jor veigus D—Effect ™ collector orientation on total system performance of @ typical
r Ingtallation st 35° N Iatitude (J. D. Balcomd, J. C. Hedstrom, B. T s

¢ “Design Considerations of Air Cooled Collector/Rock-Bin Storage Soler

» r.o'a’n)ng Systems,” presented at 1075 ISES Los Angeles Meeting, Aug.
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NON-OPTIMUM ORIENTATION & TILT
10 ) | | 414 Example T;ocv at 40° N. Latitude, 500 Ft 2 Coll
| i i (1]
\ i OPTIMUM COLLECTOR TILT: 1 I Qrientation is 20° to the West:
¥ Space Heating Latitude Plus 5° to 15° The relative collector area required to provide the
' 13 L. Domestic Water Htg. Latitude Minus 5° - 1.9 same annual fuel savings as a system at Jue South is
' i | To Latitude approximately 104 times the calculated collector

| | aroa Therefore, If the calculatec collector area is
500 Ft 2 at due South, (104) (5™, = £20 Ft . would

12 pe required at 20° West (or 500 Ft2 could be used
with the understanding that there will be a 4% loss in
performance from the optimum due South )

E 12 . A L

e 2 The optimum collector tilt would be 45° to 55° (' e
LATITUDE * 38°N L+5°10 L+15°) ]
| I the collectors were at a tilt of 35°(i @ L-5) the rela-
4 —i L 10 tivecollector area required would be 1 03X500 Ft 2 =
HORIZONTAL L-18" L-§° L+S  L+18° L+a2e VERTICAL 515 Ft 2 It both conditions exist (i@ 20° West & 35° &

tift) the correction would be (104) (103) (500) = '
0 10° 20° 30 0 0 ("3 70° 0 0 ng e
COLLECTOR TILY
E—EMect of ccllector tiit on total system performance for 8 tr'plul Ingtanation et 38° N iatitude (J. D. Baicomd, J. C.
MHedstrom, Y. T Rogers “Design Considerations ¢! Air Cooled Collector/Rock-Bin Storege Soler Meating -
Systoms,“ presented at 1975 ISES Los Angeles Meeting, Aug. 1975)
*Measured according to the guidelines set forth in ASHRAE proposed standerd §3-P (Jan 15, 1977) “Methods of Testing to Determine the Thermal Performance of Solar Collectors'
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TYPICAL COLLECTOR INSTALLATION
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AIR TO Tiit COLLECTOR

SOLARON CORPORATION, MARKETING SERVICES
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COLLECTOR INSTALLATION MANUAL
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1% SPACER/STARTER STRIP

RO NOT install
2x8 Assembly until
after the collectors
are installed

1V2x1Y2 OR 172 SQ.TUBING FING F
CONTINUOUS ALONG REQUIRED = NOT
BOTTOM EDGE OF usg VISQUEEN
COLLECTOR ARRAY it S

See ARCH PLANS for

weep hole requirements Use lag bolts to hold starter

strip to roof truss

DWG.1 STARTING PANELS SUPPORT STRIP

STEP_#1

The builder and/or framer must install the roofing felt and the 1-1/2" x 1-1/2"

starter strip at the bottom edge of the collector array as shown above, BEFORE any
collector panel installation is started. This strip serves as support for bottom row
of collectors until hold downs are installed and also is used to ensure proper alignment
of the entire collector array. The collector array must be laid out so that it will fit
on the roof with 6" clear on all sides for cap strip support and perimeter insulation.

(see Drawing #2). Do not install 1-1/2" x 7-1/8" perimeter frame prior to collector
mounting.

RECOMMENDED TOOL_ LIST

1/4" or 3/8" reversible, variable speed electril drill, sabre saw, reciprocating saw
or skill saw, medium slot-type screw driver, 50 ft. or longer tape measure, 10 ft. to
16 ft. tape, chalk line, square (18"x24"), 2-7/16" hex sockets for 1/4" driver, two
1/4" X 6" extensions (to be mounted in drill chuck), utility knife, pliers (standard),
Solaron pull-up tool (limited application), come-along with 30' min. cable length,
sunglasses (polarizing), work gloves, safety helmets, safety ropes & accessories

(if needed), ladders (appropriate for height of array being worked on), roof jacks

(if required), machine for lifting collector onto roof (crane, front loader, etc.),
matches or cigarette lighter, caulk gun, left & right snips, scratch awl, 5/16"

dia. drill bit 10" long, Scribe.

(© Copyright 1976 SOLARON CORPORATION ., 15
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% STARTE

SEE ARCH,.DWG,FOR

R
PANEL —/

STARTER STRIP
(SEE DWG.1)

DUTLINE OF
C CTOR ARRAY
SEE COLLECTOR ARRAY PERIMETER
PLAN (MECH. DWG.) FOR
TOTAL NUMBER AND
LOCATION OF HOLES TO

BE CUT IN SHEATHING

# PANELS MAY BE INSTALLED
STARTING FROM WEST/EAST
ENDS OR CENTER OF ARRAY

DWG. 2 ARRAY LAYOUT ON ROOF

STEP #2

Chalk outline of actual perimeter of the collector array onts the roofina felt, as
shown above, making certain that your lines are square and plumb.

STEP #3

From plan of collector array (mech. drawing) determine location of holes to be cut

in sheathing. These holes permit access for starting collar connection between panel
and duct work (see drawing #3 & #5). The holes in the collector panels can only be
cut in the manifold section as shown in drawings 3 and 5. This must be coordinated
with roof sheathing holes. Cut roof sheathing holes 2" in diameter larger than collar
(i.e. plans show an 8" collar, cut a 10" hole. Hole may be either round or square.

© Copyright 1976 SOLARON CORPORATION 16
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TILY PANEL TO ALLOW ACCESS
FOR CUTTING HOLE IN BOTTOM

(DUCT CONNECTION), T
INVERT PANEL.GLASS IS
CLAMPED IN PLACE AND COULD
DROP FROM FRAME WITH

IMPROPER HANDLING

LAY BEAD OF DOW-CORNING
CAULKING N@, 732-CL-11 UNDER

COLLAR FLANGE FOR
AIRTIGHT SEAL

SEE COLLECTOR ARRAY
PLAN(MECH,PLAN) ————
FOR HOLE SIZE

MANIFOLD SECTION

”~

R Ml " MINSLENGTH (To Slip On
STARTING COLLAR e & Y% Sty clame)
(W FLANGE) FOR < @ N

FLEX.DUCT CONN, = N

MUST BE INSULATION e

GUARD TYPE (COLLAR CLAMPING RING FOR
EXTENDS 1° INTO PANEL) SECURING FLEX DUCT

CONNECTION TO COLLAR

DWG. 3 CUTTING OF COLLAR HOLE (method 4Q)

STEP 44
Collar holes to be cut in the collector panels by one of two methods as follows:
(a) Should the location of the mounted panel prevent easy access for hole
cutting use method shown above for cuttina hole before the collector
panel is mounted to the roof sheathing. Make sure the hole you cut in
the bottom of the panel and through insulation lines up with hole already
cut in the roof sheathing.
(b) After collectors are installed securely on the roof (as per Step #5) cut

the required'holes in the bottom of each predetermined collector panel

(confirm the size & location of each hole with the mechanical plans).
Any method of collar mounting requires caulkina with Dow-Corning #732-CL-11 to

form air-tight joint between collar flance and1 the collector.

SOLARON CORPORATION 17
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INTERNAL
HOLD-DOWN

6°x 74 LAG BOLT

b (TYPICAL)
16*x /420 BOLT

i / OPTIONAL )

e

EXTERNAL
HOLD-DOWN

ROOFING
FELT

(SEE PAGE 16 FOR

BOLY PATTERN) SHEATHING

TINNERMAN NUT

\ 'l . \
e |I""l ©

G

S/

l
DWG.4 HOLD-DOWN HARDWARE INSTALLATION

STEP_#5

Referring to drawings 4 and 5, drill 5/16" holes in roof sheathina for collector
hold downs in designated places, as shown in drawing 5. Secure exterior hold downs
after collector is in place. When two panels are mated, drill 5/16" holes for the
interior hold downs after the adjoining collector is pulled tichtly acainst the

port gasket. The casket must be kept clean and applied to a clean surface.

@ Conyriaht 1377 SOLARON CORPORAT ION 1, L
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HOLE TO BE CUT IN BOTTOM
OF PANEL FCR DUCT CONN-
ECTION (PAGE 3 ) MUST BE
LOCATED IN MANIFOLD SPACE,
HOLE NOT ALWAYS CENTERED
DUE TO RAFTERS.(TYPICAL~- P 4
ALL COLLECTORS)

PORT

HOLD~DOWN POINT(TYP, -
10 PLACES) USE THIS

SEE PAGE 4 FORHOLB- \ L
[ =

DOWN HARDWARE.

o —— e o L-—-----

jo " oy o= - o -

£ :
2003 2003 2004

DWG. S5 HOLD-DOWN HARDWARE ATTACHMENT POINTS

STEP #5 (Cont.)

Place each bolt with clamp into its proper hole (external hardware around the
perimeter and internal hardware between collector panels - see drawing 4). One
person must put a washer and a lock nut onto the same bolt from the attic side of
the roof and tighten. A 7/16" socket & 7/16" oper end wrench or adjustable wrench
is recoomended for tightening hold down bolts. Internal hold down should "dimple"
collector metal. Exterior hold down should catch rivet. Should the location of
the collector place the hold down bolt directly over a structural member you have
two methods of mounting. 1) Discard the 6" x 1/4" bolt and use a 6" x 1/4" lag
bolt. Tighten directly into the structural member. 2) Discard the 6" x 1/4"
bolt and drill a 5/16" hole all of the way through the structural member. Use
1/4" all-thread to the required lenght and mount as described above. CAUTION -

be sure the structural integrity of a member is not affected by this method of
mounting BEFORE you start drilling.

© Copyright 1976 SOLARON CORPORATION ., 19
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Lag Hold-Downs

Place the hold down hardware (1.e. 6" X 1/4" lag bolt with the appropriate interior

or exterfor clamp) at the attachment points shown in drawing 5. Screw the lag bolt
into the roof sheathing by using a 7/16" hex socket (on a 1/4" extension) and a 1/4"
or 3/8" electric drill. Interior hold down clamps must dimple the collector metal
to hold properly. Exterior clamps should catch one of the rivet heads on the
collector. After lags have been drilled into place, a washer and tinnerman must

be placed on the tip of lag from the underside of the roof.

Screw Hold-Downs
After placing collector in position, secure in place using 4 lag bolts or bolts.

Using bugle-head drywall screws (2 3/8" #512 or 6-20 X 1 5/16" flooring screws)
drill into the backside of the collector and roof sheathing from the attic area.
Eight (8) screws are required; four on each side near the edoe of the collector.
This procedure is recommended for very steep roof angles. DO NOT use sheetmetal

screws for this application. Eight washers are also required and should be placed
on the screw before drilling.

© Copyright 1976 SOLARON CORPORATION ., 20
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SILICONE
PORT
GASKET

AFTER TUBE IS SEALED
(STEP 8) RE-INSERT IN
CAVITY UNDER THE
NEOPRENE GASKET

SILICONE i
PORT GASKET END CAP

Ya-NO. 8 SCREWS(TYR)
(FIELD FURNISHED)

ST 1 DWG.6 PORT CONNECTIONS

Install the silicone casket and attach end cap with screws to the collector panel,
as shown above, making sure you obtain an airtight seal. As each panel is positioned
in its location be sure that the casket has been properly mounted around each port

that will be immediately mated to an adjacent collector panel port. The gasket must
seat evenly around the port to insure a7 airtight seal.

STEP #7

Lay a bead of Dow-Corning #732-CL-11 caulking compound around the opening in the bottom
of the collector panel as shown in Drawing 3. This is to insure an airtiaht seal between
the collector and the starting collar flange. Mount the starting collar in such a

manner that will make a solid, airtight connection.

STEP #8 Relief Tube -

When collector is in place and secured, but before cap strip is installed, check red

nylon pressure relief tube to make sure it is open so that pressure between panes of glass
has had time to equalize to local atmospheric pressure. Next, seal tube by tyino knct

in tube and permanently sealing end by meltina and squeezing the open end closed. Now
place closed tube under neoprene gasket along the edoe of the glass (see detail on dwa 6)
& return gasket to normal position.

© Copyright 1976  SOLARON CORPORATION r,, 21
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CAP STRIP

METAL—BACKED
NEOPRENE WASHER

PRE-DRILLED HOLE(TYR)

TINNERMAN %\
\' NUT PLATE

DWG.7 CAP STRIP ASSEMBLY

STEP #9

After all the collectors are in place and secured, coordinate with builder to install
1-1/2" x 7-1/8" frame assembly around perimeter of array as per drawings 8 and 9
(mounting cap strip and flashing). Flashing must be installed before perimeter

sealant and perimeter cap strip can be installed.

© Copyright 1976 SOLARON CORPORAT ION p, 22
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FIELD-DRILL MATCHING

HOLES (COVER AND P
WOOD FRAME) L COVER PLATE 8
TYPR-CORNERS 33°LG.CAP STRIP

(TYPICAL SHORT MEMBER)

75°LG.CAP STRIP

(TYPICAL LONG MEMBER) ——

-_—

-

*CROSS’ COVER Ia\u\

DOUBLE BE OF SEALANT
(DOW CORN)NG N, 732-CL-11 TO
_——FORM WEATHERPROOF SEAL

AT JOINT EN COVER PLATES
ARE INSTALLED (TYPICAL)

/
4/

—_—
.
.
*T° COVER PLATE //
RELIEF TV ALED D
REPLACE R GAS

SEE DWG vr
ALL PA LS)
// W2x7Vg % /8 NAILER FRAME (ENTIRE
/ PERIMETER OF COLLECTOR
ARRAY) INSTALLED TO INSURE
A SOLID,WEATHERTIGHT BASE
/  FOR INSTALLATION OF CAP

/ STRIP AND FLASHING
/ (SEE DWG. NR.9)

NAILER

S}
DWG. 8
CAP STRIP/COVER PLATE INSTALLATION

STEP_#10

Referring to Drawings 7 & 8 start installation of cap strip. Cap strip is mounted with
2-1/2" screws and metal backed neoprene washer. Place screw with washer through pre-
drilled holes in cap strip. See Drawing 7. Turn the screw into the tinnerman clip
approximately 3 turns. Place cap strip so that each edge is lined up on collector glass
gasket evenly with nut plates under glass enclosure 1ip. By pressing on the screw while
turning to secure nut plate, you will keep nut plate straight so that it will secure
itself under adjacent glass enclosure shelves. Cap strips between collectors should

be mounted during collector installation to hold glass in place.

@© Copyright 1976 SOLARON CORPORATION ., 23
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NOTE : Wood Frame Ass’y.(1 Vt.n 71/8'plus Piywd. Strip) To Be
instalied After Collector Paneis Are In Place

SRR & Aty o

S ARSI

lashing
Perimeter Flashin -\

Sealant All Aroun

(o.-7°) ) L] * -
N 9‘ x 1% Plywd,Strip Continuous
Cap Strip All 3 -oun "
Salicator : 1%2% 71/8 AIl Around
Pane! —- £ [
A 1?/:.“""" _See Arch.for
:lb:&rbcr Flashing

To Panel - A/H Unit

Drill /4 hole in (18 Ga.T'stat wire)

bottom of air Seaiant .
chu‘mcluv.o.r Cap Strip

sensor. Pierce Duct For Wire

S/M screw as Seal Airtight

hold-down

Clamping Collar
P plywood

Flex.Duct,Seal strip

Duct/Collector

Connection Airtight

in. 6" Mo Air hanne  DWG. O
COLLECTOR FLASHING/SENSOR PLACEMENT

STEP #11
When you install the perimeter cap strip, the same procedure is followed, except that

you will be placing one edge of cap strip on qlass gasket and the other edoe into the
perimeter flashing sealant (See drawina 9). Flashing sealant is placed on flashing
prior to cap strip mounting.

STEP #12

When installing the "Cross, E1 or Tee" cover plates, run a double bead of Dow-Cornino
732-CL-11 silicone caulk on the cap strip as shown in Drawing 8. Install 5/8" Tec
self-drilling screws in pre-drilled holes and tap into cap strip. A third hole must
be drilled into the 90 degree L in accordance with the wood backing to obtain a tiaht
seal in the corners (see Drawing 8).

NOTE: 2-1/2" screws, metal backed neoprene washers, nut-plate and tinnermans & 5/8"
self-tapping screws furnished by Solaron.

© Copyright 1976 SOLARON CORPORATION ,,, 24
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INTERIOR HOLD DOWN
F220/F221

6'x 14 LAG BOLT \ ’

10

(F118)
*T°COVER PLATE

cs2t
O,

CAP STRIP
C878 ~

*CcROSS' COVER
PLATE CS2X

*L"COVER PLATE
cs2L

PORT GASKETS
BTWN.PANELS

GB 0160

‘\ 6.11/4. L 4G
BOLT (F A1

‘%.\
CAP STRIP CS33— \

RIMETER FLASHIN =
SEATANT (GB98C =

‘ s

CAP RIP BRACKETS ) 0
AND SCREWS.F440/F441 L
FLASHING

. SEE ARCH.

END CAP
FS5S0/F551

STARTER
STRIP

@ =— TINNERMAN

L_EXTERIOR HOLD-DOWN
F330/F331

INSULATION

1Yax7VaASSEMBLY

owe.10 ASSEMBLY DETAILS
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1
1 HIGH verticaL Array

(2003 XY PANELS)

END CAP PAIR-TYPICAL
TO CLOSE OFF OUTSIDE
PORTS ~ PERIMETER OF
COLLECTOR ARRAY,SEE

PAGES 6,10, INSTALL -
ATION MANUAL

HOT AIR FROM
COLLECTOR

COLD Al /

COLLEQTLO

COLLAR (PAGE 3,

HOLE CUT IN PANEL
AND SHEATHING FOR
INSTALL.MANUAL

L F) /
1Y2x1Y/2 SUPPORT STRIP — " = _L
( PAGE 1, INSTALL.MANUAL) }”

PORT GASKETS BETWEEN

ALL INTERIOR PORT CONNECTIONS
(PAGES 6,10, INSTALLATION MANUAL)

SEE INSTALLATION MANUAL
FOR ADDITIONAL .INSTRUCTIONS

© Copyright 1976 26
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TO CLOSE OFF OUTSIDE SHEATHING FOR COLL AR

PORTS “"PERIMETER OF (PAGE 3, INSTALL.MANUVAL)
COLLECTOR ARRAY., SEE - Je » HOT AIR FROM
PAGES 6,10, INSTALL - , O,C\ COLLECTOR

[ ATION MANUAL —————o=

PORT GASKETS [
BETWEEN ALL -\
INTERIOR PORT

‘ CONNECTIONS.SEE —
PAGES 6,10, INSTALL~
ATION MANUAL

/

r COLD AR TO \

COLLECTOR

] v v
’ 1Y2x1Y2 SUPPORT STRIP
= (SEE PAGE 1,INSTALL. MANUAL)

SEE INSTALLATION MANUAL
FOR ADDITIONAL INSTRUCTIONS

© Copyright 1976 27 SOLARON Corporation .,




1 HI G H HorizonTAL ARRAY IEI

(2001 PANEL)

ND CAP PAIR-TYPICAL

TO CLOSE OFF OUTSIDE
PORTS -PERIMETER OF
COLLECTOR ARRAY.
SEE PAGES 6,10,
INSTALLATION MANUAL

PORT GASKETS
BETWEEN ALL INTERIOR

PORT CONNECT IONS
HOT AIR FROM
(PAGES 6,17, MANUAL) COLLECTOR: THEY
Sy HOLE CUT IN PANEL
/

AND SHEATHING FOR
COLLAR (SEE PAGE 3,
INSTALL.MANUAL)

COLD A1 TO
COLLECTOR

3x3% 12 PLYWOOD
BLOCK AS SHIM TO

EQUAL PROTRUSION
OF CAPPED PORTS

3'x 3'x 12’ SPACER

&
1Y2x1Yg’ SUPPORT STRIP
(SEE PAGE 1, MANUAL )

SEE INSTALLATION MANUAL
FOR ADDITIONAL INSTRUCTIONS
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3 H | G H HORIZONTAL ARRAY |14

(2001 PANEL)

HOT AIR FROM
COLLECTOR THRU
HOLE CUT IN PANEL
AND SHEATHING FOR
COLLAR (SEE PAGE 3,
INSTALL.MANUAL)

PORT GASKETS
BETWEEN ALL INTERIOR

_ PORT CONNECT IONS —
END CAP PAIR-TYPICAL ( PAGES 6,10, MANUAL)
TO CLOSE OFF OUTSIDE

PORTS — PERIMETER OF
COLLECTOR ARRAY. SEE
PAGES 6,10, INSTALL™

ATION MANUAL

COLD AIR TO
COLLECTOR

3% 3° V2 SPACER
FOR POSITIONING

-~ L J
ax3x1/2 PLYWOOD NEXT COLL.PANEL

BLOCK AS SHIM TO
EQUAL PROTRUSION
OF CAPPED PORTS

AND BETWEEN PANELS e oha
TO EQUAL PORT INTER - S —
CONNECTIONS

1%2x1Yg’ SUPPORT STRIP
(SEE PAGE 1, INSTALL.MANUAL )

SEE INSTALLATION MANUAL
FOR ADDITIONAL INSTRUCTIONS
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© Copyright 1977 21

T WPET TS R R Ty N e, S

SERIES

AUO400
S

AUOS500

AlIR
HANDLER

SOLAR ENERGY SYSTEMS
™

SOLARON CORPORATION ™

300 GALLERIA TOWER
720 SO. COLORADO BLVD.

DENVER, CO. 80222 (303) 759-0101

i




WP - Khast

SOLARON AUO400 AIR HANPLING UNIT

Solaron's modei AUC400 series air handler units are shipped less motor
and internal wiring to facilitate installation in a wide variety of
applications. A1l AUO400 series units are manufactured with highly
reliable belt drive type blowers. Motors are to be field installed to
match each installations air delivery requirements. Compatible motors
are 1/3, 1/2 & 3/4 H.P, of 115 or 230 volt power input. Class "B"
insulation types of motors are required for use in the AUO400 units due
to the higher operating temperatures typical of an air-type solar heat-
ing system. A1l units have a factory mounted "J" box for convenient
line voltage field wiring.

WARNING: Do not install the AUO400 unit in a corrosive, explosive or
contaminated atmosphere for any reason. Installation of this unit is
subject to all applicable local and national building codes and ordi-
nances.

The Solaron AUO400 may be mounted in several positions. Any mounting
position must result in the blower shaft being in a horizontal position
(i.e. parallel to the floor). DO NOT MOUNT in a position that places
the blower shaft in a vertical orientation.

The AU0400 may be suspended from ceiling joists, wall-mounted or floor
mounted. Provide adequate vibrations isolators to insure quiet oper-
ation.

NOTE: The AU0400 contains no electric heating coils or gas-fired ex-
changers that produce inherently high temperatures.

REQUIRED DAMPER MOUNTING

Mounting the Solaron dampers on the inlet and outlet of the AU0400 air
handler is easily accomplished if the steps listed below are followed:

1. If the system incorporates the optional domestic water preheating,
mount the water coil assembly to the inlet of the AU0400 unit using
sheet metal screws. (If the inlet is to be on the end of the AHU,
an opening must be field cut). Next, mount damper MD1 onto the
mounting flange of the water coil assembly.

2, Position and mount with sheetmetal screws damper MD1 (inlet from
collector "normally closed") over the opening on the inlet of the
air handler, or water coil if used. Dampers are labeled to indi-
cate direction of air flow and must be installed accordingly.

3. Position and mount with sheetmetal screws damper MD2 (outlet to
auxiliary heating unit "normally open") over one of the openings on
the outlet of the air handler. Field cutting may be required.

4, Position and mount the field supplied duct over one of the other
openings on the outlet of the air handler going to the top of the
heat storage bin,

NOTE: The damper motor must be mounted in a position that results in

the output shaft of the damper motor being in a horizontal position (i.e.,
damper blades must be parallel to the floor). A1l joints must be sealed
air-tight with silicone caulking.

\
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1
\
'

IPNRa—

B . T A S Ty T S T R TN A




TR TR G S R L L . . Yo

RECOMMENDED LOCATION
OF INLET DAMPER PACKAGE
(SEE DIMENSIONAL SHEET
FOR ALTERNATE LOCATIONS)

Model WATER COIL

NQ. AIB|IC|D

AU-0400 | 16°| 16'| 8°| &*

L 4

AU-0500 | 20°|20°| 10| ©

AU-0400 AND AU-

DAMPER
MD-1
TO ROCK
BOX
DAMPER
Mg-z——;7
8
MOTOR & BELT
SERVICE AREA
UNIT SHELL HAS \’L
FVE BREESRY C 30 STANDBY
CUT OPENINGS UNIT

DOMESTIC
WAT

ER
PREMEAT
coilL HOT AIR FROM
COLLECTORS

A

TWO COVER PANELS ARE WITH
UNIT. ADDITIONAL PANELS MUST BE

FIELD FABRICATED.

0500 AIR HANDLING UNITS

DIMENSIONAL INFORMATION

The above drawing will furnish orientation information as well as essential

dimensional data.
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/

COVER PANEL SECTION X- 5 MOUNTING
b i o) — e
o &5 T

D
[ o7, 4103

A H.. 4 F
[o] | |le] Tl
R 1 i) e il
BACK LEFT RIGHT

DIMENSIONS

right

= 2

BOTTOM
NOTES , ~
It
FACTORY CUT (DO NOT USE) FACTORY CUT (STANDARD) mplﬂol

FIELD CUT (RECOMMENDED) FIELD CUT (OPTION)
As) FIELD CUT (8% FAN CAPACITY @ SERVICE ACCESS o
REDUCTION) bot tom
FOR MOTOR AND DRIVE
REMOVAL

AUO400 & AUOS500 AIR HANDLING UNIT
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Locate the filter “"upstream” of backdraft damper BD-1 (and “by-pass"”
duct when used).

FILTERS

The Solaron air system requires a filter in the return air duct sup-
plying air to the inlet side of the collector and the heat storage bin,
A filter is not needed in the AU0400/AU0S00 unit.

Should an electronic air cleaner be desired, install it in the return
air duct mentioned above. DO NOT install on the inlet of the auxiliary
furnace as the air temperatures at this location may exceed ths elec-
tronic air cleaner's maximum operating temperature (usuall 125%F),

HUMIDIFIERS

Horizontally mounted type humidifiers are recommended. Locating the
humidifier in a horizontal supply duct coming off of the auxiliary heat-
ing unit is ideal. Utilizing a sail-switch activated duct humidistat
(similar to a Honeywell H49B) will simplify the wiring requirements of
most installations.

DO NOT wire low voltage humidifiers or air cleaner relays in series with

the thermostat wires (W] or W2) as this can damage the Solaron control-
ler. Sail or air pressure switches are recommended.

LOCATING THE THERMOSTAT

The Solaron multi-element thermostat should be located on an interior
wall free from cold and warm drafts. Be sure adequate room air movement
is present so the thermostat will provide a comfortable building temp-
erature.

Do not locate the thermostat near lamps, heat outlets, stoves, refrig-
eratcrs, ielevision sets, etc. The heat given off by these appliances
will not allow the thermostat to properly control the building temp-
erature.

The thermostat heat anticipators should be set as follows: “l @ .10
amp, "2 @ .10 amp.

G; copyright Solaron Corporation, Denver, Colorado
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SOLARON CONTROLLER & THERMOSTAT LIST
AU0400 and AUOS00 air handler can be used in various applications.

Application golaro?] gh:rnostnt & Addi:;onal Relays
ontroller ub-base Need
)
Heating Only HCO115 HC0020 (3)#SR0225 Relays
HC0040 1-AUO400 Blower

1-Dom, Water Pump
1-Aux. Blower

Heating Only HCO0115 HC0020 (3)#SR0225 Relays
with continuous HC0041 Same as Above
fan option *(1)#SR0157 Relay
Heating/cooling HCO115 HC0022 (3)#SR0225 Relays
with continuous HC0041 Same as Above
fan option *(1)#SR0157 Relay
g
Heat pump-reversing HCO116 HC0022 (2)#SR0225 Relays
valve energized HC0042 1-AU0400 Blower
for heating 1-Dom Water Pump
Heat Pump-reversing HCO116 HC0023 (2)#SR0225 Relays
valve energized HC0042 Same as Above

for cooling

S——

*Insert SR0157 relay into fourth base of HCO115

LOCATING THE SOLARON CONTROL PANEL

Mount the control panel in a convenient location that allows easy access

for electrical wiring and "summer/winter" switch operation. Generally the
mechanical room is the best location. Electrical service consisting of

one 115 vac circuit is ample to power the 100 VA, 120 VAC/24 VAC transformer
accompanying the control panel. Separate power circuits may be needed

for the AU0400/AU0500 unit and the auxiliary heating unit (refer to local
and national building codes).

Low voltage wiring is needed to connect the Solaron space thermostat to
the Solaron control panel as well as between the auxiliary heating unit,
damper motors and the control panel. Damper motors are low voltage.

The thermostat MUST be wired through the Solaron control panel, it CANNOT
be wired direct to the auxiliary heating unit and Solaron air handling
unit.

See instructions with each controller for specific directions and infcr-
mation on wiring schematics.

(©  copyright 1977 Solaron Corporation, Denver, Colorado




SOLAR SYSTEMS SENSORS

Sensors must be properly placed in the following locations before system
start-up can be accomplished:

1.
2.

Tco - Sensor must be in absorber plate air channel (not in
duct connection or manifold plenum).

Tci - Locate at junction of house return air duct and duct
connecting to bottom of heat storage (for systems with by-pass
of heat storage for summer water pre-heating, locate in duct
to collector where by-pass tees in).

Ts - Top of rock in heat bin.

T4 - Locate in bottom of water storage tank (not the auxiliary
water heater) near inlet of heat exchanger coil. (If using an
unwired electric water heater for a storage tark, the thermo-
stat in the tank can be used as Tw. Disconnect power leads
from thermostat and power element and wire through terminals
that "open" on temperature rise).

SYSTEM START-UP

Please review all steps before proceeding with the system start up of
the Solaron Air Handler AU0400/AU0500.

CONODEWN -
. o .

9.

11.

Check for proper mounting of belt-drive motor (fiela installed).
Check belt tension.

Check pulleys for tightness on shafts.

Remove all tools, materials, etc. from inside unit.

Check auxiliary heating unit as per manufacturers recommendations.
Turn on power to solar air handling unit and controller.

Check rotation of solar air handler blower.

Turn on power to auxiliary heating unit.

Secure all access doors.

Check operation of all components and systems as per Solaron
control instructions.

Give the system owner instructions on how to operate their new
Solaron solar system.

©  copyright 1977 Solaron Corporation, Denver, Colorado
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8 DRIVE ASSEMBLY SELECTION

Since the RPM 15 now known, merely refer to the Drive Assembly Table.
Select the RPM needed in the left-hand column. To the right of the RPM
column are other columns indicating the number of turnt open a specific
driver pulley must be in order to deliver that particular RPM. Select
whichever column gives the RPM desired. The driven pully, or fixed
blower pulley, is selected from the extreme right hand column., V-belts
are noted under each "Driver" column. To determine bore sizes of driver
pulieys refer to the Blower Motor Chart for shaft dimensions. Bore size
for all fixed pulleys is 3/4" for the AUO400 and 1" for the AU0500.

AUOAU0_DRIVE ASSEMBLY TABLE

OPT . TRR =t

RPM Browning VL-44 Driver Browning VM50-Driver Fixed Blower Pulley-Driven
L | %' or5/8" Bore _ " or 5/8" Bore (Browning AK56) 3/4" Bore
| 1025 34 furns Open - Turns Open A11 RPM Ranges
1058 | 3 " - %! "

- 1092 | 2% L B = ) 2 "
5 1 B e R - :

57 ig - 5 .
B2 B S L ] . "
B 1A S SRS ST i S iy

1290 | = By Rt 5 2% S om L =

3 " i 2 " "
—1389. RTINSO N L) ISR = !
3 3428 hoils e gt SoEEE T RS = .

1 1455 = " _'6 W "

V-Belt 41.350 41.360

RECOMMENDED SELECTION
AREA IS NOT SHADED
AU0O500 DRIVE ASSEMBLY TABLE

FAN ODriver - Motor Sheave !Be]t Driver - Motor Sheave | Be .| Driven - Fan Sheave
RPM Jrowning VP50 (or VM50) | Browning VP56 X 5/8" Browning BK70
X 5/8" (use w/3/4 or | (use w/1 or 1% H.P.
5 I H.P. motors) _‘_l motors )
994 | 6 Turns Open | A | = Turns Open All RPN.I Ranges
1021 515 . A= . ;

1048 |75 1B | - n " |
1075 4, Y B - " " |
1102 | 4 " - B - " "
1129 31, E i =B - " " i 2

1156 |3 S B |6 a B : 3
1182} 2% R Bl L . B_| " 4

1209717 e s e s

1736 [ e c | a4 - c ;

S 12()2 : ”]' e " C 4 " c "

1288 | - ) 3. ? c 5

SN ETL ST e e 3 : C -

AT e it | 2l " 3 3

) 1368 = i li. = 2 S »il- = C "

1305 | 2o e % e D 1
T m I : D .
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V-BELTS_FOR AU0500

V-Belts A ____"‘_~5L420 ~ Type V-Belts

B 5L430 Type V- Belts

( 50440 Type V- Belts

| n 5L4506 Type V-Belts
|
AUO400 AND AUOS0C BLOWER MOTORS 3

WY e e T
H.P. | Serv, NEMA Shaft rolile G.E. Shpg. Wt.
ld(tOl Frame Dia. & Len. 115V Model

Split Phasn Motors - 1705 RPM 115/230V - 60 HE - 19 (Class A)

- —— ——— -

w4 |13 | oase | wxoy 5.2 |5KH33ENIST**| 15 Tbs,
1/3 | 1.35 | 562 X 2 T 16.0 | 5KH35JN30TA* | 18 1bs.
12 |12 | 56# ORI 9.0 | 5KHIGNN22T** | 23 Tbs.

Capacitor -Start Motors - 1725 RPM 115/230 - 60 HZ - 1P (Class B)

34 1 125 | osez | s/s" x 2y [11.6_ | SKC39UNZT** | 30 1bs.
1 | 1.2 | 568 | b/8" X 21, P 14.6 | 5KCABTG726T**| 35 1bs.
1-1/? 1.15 | 56 5/87 \ 1- 7/16“ 21.0 | 6K324 39 Tbs.

The above General flectric "Serv-S-Line" or Dayton motors are 1725 RPM,
115/230 Volt, 60 H#, 1 phase, automatic reset, thermally protected types
recognized by UL under the Motor Component Recognition Program. These
motors are open, drip-proof type motors with Class "A" or "B" insulation,
ball bearings, resilient base. The motor rotation can be reversed by
reconnecting various electrical leads within the motor. i

* Motors operated on 200 volts, 60 HZ will have a 1.0 service factor.

*+ Manufacturers producing motors of equal specification may be used.
CLASS B MOTORS ARE RECOMMENDED FOR REPLACEM:NT.

o
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m Selection Example:

Given: 312 ft2 solar collector area (i.e. 2 high, 8 wide, vertical)
Solvtion: Air handler flow rate (2 CFM/ftZ)(312 624 CFI1, round up to 625 CFM

The air handler motor and drive assembly must be selected to handle the
external s atic pressure on the Solaron air handler. This selection should

be based on the mode which has the highest static pressure drop. The possible
modes are:

—
1. Heating from collector ——+
- >
2. Storing heat - w5
3. Heating domestic water —p e
31—~
i

The highest pressure drop for this example is #1, heating from collectors.
The external static press<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>