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Quitman County Bank

Marks, Mississippi, 38646

Application

System Type

Collector Type
Collector Manufacturer
Collector Area

Storage Capacity
Building load

BTU's Produced
Building Owner

Building Name
Architect And Engineer

Designer

Mechanical Contractor

General Contractor

Solar heating

Active hot air

Flat plate air

Solaron Corporation

468 square feet

285 cubic feet

53.75x10° BTU/year without any
credit for internal load
34.26x10° BTU/year

Pirst National Bank of Clarksdale
Clarksdale, Mississippi
Quitman County Bank

Marks, Mississippi

Brewer, Godbold and Associates, Ltd.
Clarksdale, Mississippi

Alfred M. Alperin

A. T, Distributors

Mamphis, Tennessee

Temperature Control, Co.
Clarksdale, Mississippi
Johnson Lumber, Co.
Clarksdale, Mississippi

This new building is a full service branch of the Clarksdals Bank
located on a corner site facing State Highway No. 3 in the industrial area

due south.

It is designed as a modern contemporary structure with the
rs facing 15 1/2 degrees west of south

The structure is on a concrete slab with heated space of approximately

square feet.

Perimeter walls are wood siding, 3/4 inch insulating

sheathing, 4 1/2 inches standard spacc with R-19 batt insulation, 5/8
gypsum board on 2x6 strips.
on 5/8 inch plywood, with R-38 batt insulation between the trusses. An
acoustical ceiling is suspended below except in the vaulted area which

has a 5/8 inch gypsum board ceiling.

gain.

The truss 2oof is covered with a metal deck

All glass is insulating type.

The entire structure is designed to minimize heat loss and heat

o T TR TR T e




Heat storage is within a concrete vessel built as part of the
gtructure, insulated internally with 1 1/2 inch rigid insulation boarq,
six pound density fiberglass. This storage facility is located below
the collectors on the building concrete slab adjacent to the floor level
mechanical room.

Included in the mechanical system is a Carrier split system heat
pump heating and cooling unit, with the air handling unit in the mechanical
room and the outdoor unit, connected by copper refrigerant pipes to the
indoor unit, located on the west side of the building.

Design Philosophy

As heating system in the area are gencrally of the hot air type
distributed via a ducted system with cooling, most of the installing
mechanics are trained to install sheet metal. Therefore, a hot air
solar system seemed a natural for this building.

Flat plate air collectors, more particularly, Solaron Corporation
collectors were chosen by the designer, with the Architects'’ permission,
for the following reasons:

(a) The designer has been trained in Solaron's design and installation

techniques.

{b) The designer honestly believes the end user, in this case the
bank, is best served by solar air systems with a quality
collector, properly installed. The problems of maintenance,
deterioration, freeze-up, stagnation and control failure are
minimized.

{c) In the opinion of the designer, equal or more BTU's are
delivered to the space by Solaron air systems. They usually
begin collecting usable energy earlier in the day and can
continue doing so until later in the day. Heated air is taken
directly into the space with no additional heat transfer loss,
and stratification of usable heat is better in rocks than in
liquid storage.

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

Solar hot water was not included as Lhe bank uses so little hot water,
it was not considered economically feasible.
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Operation Of The System

A Solaron air system has a special air handling unit to move air
over the collectors and into and out of the rock storage, with connection
to the conventional heating and cooling air handling unit and to the air
duct distribution system. The motor has Class B insulation on the windings
to prevent deterioration as hot air passes over it. The heat of this
motor is added to the heat delivered to the systecm,

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

The system is designed to be automatically controlled by a Solaron=
provided solid state controller with three thermistors - one located
in the collectors, one in the rock box top plenum, one in the return air
duct from the heated space., A two stage heating, one stage cooling thermo-
stat located in the conditioned space controls the operation.

Modes Of Operation Are:

1) Heating the space from the collectors

2) Storing heat in the rock storage

3) Heating from storage

4) Storing heat in the rock storage and air conditioning the
conditioned space

58) Solar system off while providing air conditioning to the
conditioned space

6) Solar system off while providing conventional heating to the
conditioned space

I1f solar heat is insufficient to maintain space temperature, the
backup heat pump system can come into operation in conjunction with
modes one and three, thereby taking advantage of any solar BTU's
available for the space.

As a two stage heatind thermostat controls the room temperature,
backup heat can only be energized by the thermostat's second stage.
If the heat pump cannot keep up, then electric resistance heat can
come into operation being controlled by outdoor-indocr thermostats.
A timeclock is provided to operate night set-back.

The building was completed in the fall of 1979, and the solar system
operated during the winter of 79-80.

Included on the wall near the controlling thermostats is a 4 position
temperature indicator, with 4 probes and a manual rotary switch. Probes
are located to indicate the temperaturedf the air off collector, the top of
the rocks of the storage container, the outside temperature and the air
return to the collectors.
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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 cperation.
It was decided that a theromostatically controlled exhaust fan will be
installad to operate when the attic area 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 in summer.

{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) It was decided not to install a 3KW heater over the entrance
area, dut to the inaccesibility for service.

(D) On start up it was discovered that scveral dampers were hooked
up backwards. One damper was hanging-up and would not function properly.
These were corrected.

(E) A switch over themdstat to automatically cut off the solar
system entirely at 70°F outside was added to the controls.

(F) Originally it was planned that cooling and backup heat would be
provided by a single packaged rooftop heat pump unit. However, service
and accessibility, as well as a perfectly good solar air handlers already
available, were considered, and instead, an evaporator coil with the
previously planned heat strip was installed in the dust system with the
heat pump condensing unit (outdoor section) installed remote on the west
side of the building.

(G) The need for a better mechanical check of pulleys, beaming brackets,
belts, damper linkage, air leakage seems to be in order, as some of this
was service problem after start up.

Costs
Prior to submission of the application toc DOE, a substantial set of
mechanical plans of the solar system was developed and priced by Temoverature

Control, Inc.

The cost of the svstem, including architectural and engineering fees,
is aporoximately .
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COLLECTOR PANEL

NOTE
THE SERIES 2000 COLLECTOR
'S AVAILABLE IN 4 MODELS

2001 ~ std.tor 2 panels HIGH

2002 - Special order for ANY
— Array

2003 ~std. for 1 panel HIGH

2004 Center panei of 3 HIGH
M Array

© The Solaron series googcm‘i’éé‘tﬁ L
tlon, wall section or fre@. ?skandl

the 20" x 36" mamfoid .area, thus o"!

. Perimeter flashing Is field measure
Other praduct Infarmation:

COLLECTOR WEIGHT - 153 pounds
INSTALLED DIMENSIONS - 86" X,
PORT NET FREE AREA ~26.7 squar
PORT END CAPS & PORT GA KET

SOLARON COLLECTOR PANEL DETAILS

DOUBLE GLAZED PANE:
(TEMPERED GLASS)

PERIMFTER
FLASHING

HOLD DOWN —
CLAMP

INSULATION —

.

l 2001

2004

| 2001
N S O O

MANIFOLD
AREA -

AP SFRIP-——**——‘\
SEALANT =—————__

ABSORBER
PLATE ~

~INSUL ATION

MANIFOLD
PORT(TYPR OF 6)

PANEL DIMENSIONS
3 WX 6-6'LX7VAH

NOTEL AIR FLOWS THRU THE
7777 CHANNELS BENEATH
THE ABSORBER PLATE

MANIFOLD
o PORT

G:

1
EXTERIOR MOUNTING

SYSTEM
-

COLLECTOR PANELS
MAY ALSO BE GROUPED
IN HORIZONTAL
CONFIGURATION
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1%%" SPACER/STARTER STRIP

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

ROOFING FELT |S
REQUIRED DO NOT
USE VISQUEEN

SHEATHING

1/2%1Y2 OR 1)2 SQ.TUBING
CONTINUOUS ALONG
BOTTOM EDGE OF
COLLECTOR ARRAY

See ARCH PLANS for_/

wesp hole. Fequirements 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 a* 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 lTonger tape measure, 10 ft. to
16 ft. tape, chalk 1ine, 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 1ifting 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 y,,




SEE ARCH.DWG,FOR

THESE DIMENSIONS 2

# STARTER
PANEL

STARTER STRIP
(SEE DWG. 1) X

7 CHAL LINE OF
Py ECTOR ARRAY

//
O =
SEE COLLECTOR ARRAY N PERIMETER
PLAN (MECH. DWG.) FOR _ /. N
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 verimeter of the collector array onto the roofina felt, as
shown above, waking certain that vour Tines 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 oetween panel
and duct work (see drawing #3 & #5). The holes in Lhe collector panels can onlv pe
cut in the manifold section as shown ir drewings 3 and 5. This must be coordinated
with roof sheathing holes. Cut roof sheathina hoies 2" in diameter larcer than colla

(i.e. plans show an &" collar, cut a 10" hole. Hole may be either round or cquare.

© Copyright 1976 V’L.-'\R(;fw(l CORPORATION 1 p




(3]

TILT PANEL TO ALLOW ACCESS .
FOR CUTTING HOLE IN BOTTOM

(DUCT CONNECTION), DO NOT .
INVERT PANEL .GLASS IS NOT
CLAMPED IN PLACE AND COULD
DROP FROM FRAME WITH
IMPROPER HANDLING

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

COLLAR FLANGE FOR
AIRTIGHT SEAL

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

MANIFOLD SECTION

ENGTH (To Slip On
Flex Duct & Clamp)

STARTING cox.uf__/\(’ N
(W FLANGE) FOR @
FLEX.DUCT CONN. N ~

N S >
MUST BE INSULATION
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 #4
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 cn 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 flanae and the collector.

SOLARON CORPORATION rpq

© Copyright 1976 \7




__INTERNAL
HOLD-DOWN

P " —~6*x1/4 LAG BOLT

e ol (TYPICAL)

* (6”x /4220 BOLT
OPTIONAL )

___EXTERNAL
i HOLD-DOWN

|
(SEE PAGE 16 FOR i il
BOLT PATTERN) Ser |" , S HE ATHING
/] 2 <X [ Z
i Ix oyl /A1
/ /> ‘11(}-1/!
g bt ’ ' | |
> ol (7 % e -.Q ~-WASHER

_—TINNERMAN NUT
- (1/4-20 NUT OPTIONAL)

DWG.4 HOLD-DOWN HARDWARE INSTALLATION

STEP #5
Referring to drawings 4 and 5, drill 5/16" hales in rvoof sheathinn for 11ect
hold downs in desianated pldace: , 48 shown in drawing § Secure eyteg W hold downe
after collector i in place. When tw anels are mated. drill &/16" holes f .
interior hold downs after the adjoining collector 15 pulled tiohtly o net 4
port aasket. The aasket must be kept ledan and applied to a4 ¢ledan surf

© <Copyright 377 SOLARON CORFORATION

b



DIMENSICNS TYPICAL
FOR ALL MANIFOLDS—\.

PORT AREA
ECTION (PAGE 3 ) MUST BE . : (TYR.)
LOCATED IN MANIFOLD SPACE, Pe=——wa AN

HOLE NOT ALWAYS CENTERED
DUE TO RAFTERS.(TYPICAL- P 4
ALL COLLECTORS)

MANIFOLD
HOLE TO BE CUT IN BOTTOM
OF PANEL FOR DUCT CONN- {

r\.“—-———

HOLD-DOWN POINT(TYP.-
10 PLACES) USE THIS
PATTERN —ALL PANELS
SEE PAGE 4 FOR HOLD-

DOWN HARDWARE. » [TTRRRT

f——

|
|

Sk I 63 J

= o g = == o= J r,——-—-p,'-r.n--

X | Y o]
2003 2003 2004

DWG. 5 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" open end wrench or adjustable wrench
is recommended 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 CORPORAITQION ™




@ Copyright 1976 OLARON CORPORATI

Lag Hold-Downs

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

or exterior clamp) at the attachment points shown in drawing 5. Screw the laa bolt

]

‘nto the roof sheathing by usira 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 zatch onc of the rivet heads cn th2
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 laa boits or bolts.

Using bugle-head drywall screws (2 38" #512 or 6-20 X 1 5/16" flooring screws)
drill into the backside of the col ectur and roof sheathing from the attic area.
Eight (8) screws are required; four on each side near the edae of the collector
This procedure is recommended for very steep roof angles. DO NOT use sheetmetal
screws for this application. Eight wachers are also required and should be nlaced

on the screw before drilling.

SCREWS —x—_
& WASHER E

"

L4




SILICONE

PORT g
ARSKET 5 NEOPRENE GASKET

RED BREATHER TUZE

AFTER TUBE IS SEALED N
! (STEP 8) RE-INSERT IN \
CAVITY UNDER THE \
NEOPRENE GASKET ’
\
g \
\\
GLASS
GLASS
%
SILICONE
PORT GASKET END CAP
o \
] Y2-No. 8 SCREWS(TYR)

( FIELD FURNISHED)
s a5 DWG.6 PORT CCONNECTIONS

Install the silicone aasket and attach end cap with screws to the collector panel,

as shown above, makina sure you obtain an airtiaht 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 insur> an airtight seal.

STEP 47
Lay a bead of Dow-Corning #732-CL-11 caulking comprund around the opening in the bottom
of the collector panel as shown in Drawing 3. 7Tnis is to insure an airtiaht seal between

the collector and the ¢ tarting collar flange. Mount the startinag collar in such a
anner that will make a solid, airtiaght connection.

STEP 48 Relief Tube -

When coi.ector is in place and secured, but before ap 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 tyinn knct

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

© Copyright 1976 SOLARON CORPORATION ¢,
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(c) Copyright 1976 SOLARNN

J

L7
CAP STRIP
METAL-BACKED 4
NEOPRENE WASHER
& T~—PRE-DRILLED HOLE (TYP)
TINNERMAN
‘\@;"! S~— NUT PLATE
DWG. 7/ CAP STRIP ASSEMBLY

STEP #9
After all the collectors ire in place and ecured, coordinate with builde
1-1/2" x 7-1/8" frame assembly around perimetoer of array as per drawings |
(mounting cap strip and flashing). Flashing must be installed betore porimet 1

sealant and perimeter cap str

1p can be installed.

CORPORATION -

)




-

FIELD-DRILL MATCHING

HOLES (COVER AND _—
WOOD FRAME) L COVER PLATE
TYP.-CORNERS 33“ LG.CAP STRIP

(TYPICAL SHORT MEMBER)
// N L~
75 LG CAP STRIP

(TYPICAL LONG MEMBER) »
=
\
*CROSS’ COVER /Z'A\TE\ —

DOUBLE BEAd/OF SEALANT
(DOW CORN)NG NQ, 732-CL-11 TO
FORM WEATHERPROOF SEAL

AT JOINT EN COVER PLATES
ARE INSTALLED (TYPICAL)

*T° COVER PLATE //

RELIEF TU SEALED AND
REPLACED NDER GASKET
SEE DWG NQe.6 (TYPICAL
ALL PAN LS)

// 1/2x71/3 +1/8 NAILER FRAME (ENTIRE

PERIMETER OF COLLECTOR
ARRAY) INSTALLED TO INSURE
A SOLID,WEATHERTIGHT BASE
FOR INSTALLATION OF CAP
STRIP AND FLASHING

(SEE DWG. N2.9)

NAILER

DWG. 8 -
CAP STRIP/COVER PLATE INSTALLATION

STEP #10

Referring to Drawings 7 & 8 start instailation 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 lip. By pressing on the screw while
turning to secure nut plate, you will keep rut 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.




NOTE :Wood Frame Ass’y.(1Y2x71/8 plus Plywd. Strip) To Be
Installed f_\_ftcr Collector Panels Are In Place

See Arch.For Contin -

1Y . o
Uation Of Flashing 54 Batt Insulation or Rigid Insulation

Min.All Around (R-1I Equivaient)

| Perimeter Flashing

Sealant All Around

(GB-70) ) . _
5% 134 Plywd,Strip Continuous
Cap Strip —— rou1nt1 o
Collector 1Y2'%x 71/8 AIl Around
Panel Sheathin
11 e g _See Arch.for
Absorber /2
Plate

thng
To Panel-A/H Unit Py

/

(18 Ga.T'Stat Wire) T

Sealant N

Cap Strip

Drilt /4 hole in
bottom of air
channel for
sensor.Use —
S/M screw as
hold-down

/

Seal Airtight

Clamping Collar

plywood :\\\
Flex.Duct.Seal strip \ \\/
Cuct/Collector N\
Connection Airtight 2x8— \

Scnsin'g Bulb Teo-Insert DWG 9 /
" LA

in.6”mto Air Channel

COLLECTOR FLASHING/SEN SOR 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 cn alass gasket and the other edae into the
perimeter flashing sealant (See drawina 9). Flashina sealant is placed on flashing

prior to cap strip mounting.

STEP #12

When installinag the "Cross, E1 or Tee" cover plates, run a double bead of Dow-Cornina
732-CL-11 silicone caulk on the cap strip as shown in Drawina 8. Install 5/8" Tec
self-drilling screws in pre-drilied hcles and tap into cap strip. A third hole must
be drilled into the 90 deqree L in accordance with the wood backina to obtain a tiaht

seal in the corners (see Drawing 8).

NOTE: 2-1/2" screws, metal backed necprene washers, nut-plate and tinnermans

self-tapping screws furnished by Solaron.

(© Copyright 1976 SOLARON CORPORATION ,,,
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_INTERIOR HOLD DOWN
F220/F221

6°x 14 LAG BOLT
(F115)

*T*COVER PLATE

csaT \ LLITEw
o . ||
\J

CAP_STRIP \
CS75

*CROSS“COVER
PLATE CS2X

"L"COVER PLATE
cs2L

PORT GASKETS '
BTWN.PANELS
GB 0160

/

PORT GASKETL
GBO1e 4

o .
6 x1/4 L4
BOLT(FA18

CAP STRIP CS33-
“CRIMETER ASHING
SE ANT ((Eb‘?O)

CAF STR|P BRACKETS
AND SCREWS.F440/F441
FLASHING ___
SEE ARCH.

-

_END CAP
F550/F551

STARTER
STRIP

@ ~—TINNERMAN

INSULATION 52;5720321HOLD-DOWN

1Y2x7 Vg ASSEMBLY

bwe. 10 ASSEMBLY DETAILS

@ Copyright 1977 SOLARON Corporatuon7
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R e

T HIGH verrica ARR Ay 1]

(2003 " Xanay" PANELS)

END CAP PAIR-TYPICAL

— T 'CAL
TO CLOSE OFF OUTSIDE
PORTS—PEMMETER OF
COLLECTOR ARRAY.SEE

PAGES 6,10, INSTAL( -~
ATION MANUAL

HOT AIR FROM
/‘couscroa

//

j HOLE CUT IN PANEL
/' /) “=AND SHEATHING FOR
/) COLLAR (PAGE 3,
ay/ INSTALL.MANUAL)

/

/
/N~
"/ y

/Uy
A

; ///ﬂ /‘

# *
‘ 1ox12 SUPPORT STRIP -
.f ( PAGE 1,INSTALL.MANUAL)

PORT GASKETS BETWEEN —/

|

; ALL INTERIOR PORT CONNECT IONS
g (PAGES 6,10, INSTALLAT ION MANUAL )
¥

:

SEE INSTA LLATION MANUA L]
FOR ADDITIONAL INSTRUCTIONS|
\__\__%%.____*_____.

© Copyright 197¢ 2% SOLARON Corporation

T
{



3 HIGH verTicaL array Ugl

END CAP PAIR-TYPICAL HOLE CUT IN PANEL AND

TO CLOSE OFF OUTSIDE SHEATHING FOR COLL AR

PORTS ~PERIMETER OF
COLLECTOR ARRAY. SEE

PAGES 6,10, INSTALL-
ATION MANUAL

PORT GASKETS —
BETWEEN ALL
INTERIOR PORT
CCNNECTIONS.SEE
PAGES 6,10, INSTALL-
ATION MANUAL

(PAGE 3, INSTALL.MANUAL)

HOT AIR FROM
COLLECTOR

COLD AIR TO \ (% 2 /
COLLEC -
OLLECTOR E 00/
% 2 .\
112 x1Y2 SUPPORT TRIP
(SEE PAGE 1,INSTALL.MANUAL) L
\\
-

SEE INSTALLATION MANUAL
FOR ADDITIONAL INSTRUCTIONS

© Copyright 1976 27 SOLARON Corporation.,




1 HI GH HorizontaL array L2

(2001 PANEL)

END CAP PAIR-TYPICAL

TO CLOSE OFF OUTSIDE
PORTS —~PERIMETER OF |
COLLECTOR ARRAY. /
SEE PAGES 6,10,
INSTALLATION MANUAL/

/ PORT GASKETS
/ BETWEEN ALL INTERIOR
/ / PORT CONNECTIONS —
. HOT AIR FROM
PA
/ (PAGES 6,10, MANUAL ) B o ey e

COLLAR (SEE PAGE 3,

HOLE CUT IN PANEL
VAND SHEATHING FOR
INSTALL.MANUAL)

——

COLD AIR TO
COLLECTOR —

L

3X3; 1/2* PLYWOOD
BLOCK AS SHIM TO
EQUAL PROTRUSION el
OF CAPPED FORTS

»~ % / ‘ - B
3'x 3% 175" SPACER — i

. v /
1Y2x1Y8 SUPPORT STRIP-—
(SEE PAGE 1, MANUAL )

SEE INSTALLATION MANUAL
FOR ADDITIONAL INSTRUCTIONS

——— e ———

1
{

© Copyright 1976 28 SOLARON Corporation .,




3 H | G H HORIZONTAL ARRAY [El_l

(2001 PANEL)

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

—

PORT GASKETS

BETWEEN ALL

END _CAP PAIR-TYPICAL PORT CONNEC

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

ATION MANUAL

COLD AIR TO
COLLECTOR

3x3% 12 PLYWOOD
BLOCK AS SHIM TO
EQUAL PROTRUSION
OF CAPPED PORTS
AND BETWEEN PANELS

TO EQUAL PORT INTER -
CONNECTIONS

’ *
1Y% x1Y8 SUPPORT STRIP

INTERIOR
TIONS

(PAGES 6,10, MANUAL)

3% 3°x /5 SPACER
Y ————FOR POSITIONING
NEXT COLL.PANEL

-~

(SEE PAGE 1, INSTALL.MANUAL)

SEE
FOR

INSTALLATION MANUAL
ADDITIONAL INSTRUCTIONS

© Copyright 1976
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[s.0.L.A.R. 1500.00.155 |
61977

SOLARON
Controller

HCO116

FOR USE WITH AUO4008
AUOS00 AIR HANDLER

CONTAINS OPERATION &
MAINTENANCE DETAILS

Applications:

HEAT PUMP

7

I7IA NO

NI
i\

—
7\

=17

™
Solaron Corporation reserves the right to
make changes at any time, without notice,
in materials, equipment, specifications,
prices, models and design criteria, and
to discontinue models.

Z_/:]

SOLARON

I SOLAR ENERGY SYSTEMS i
ORIGINAL y ™ | |

ot SOLARON CORPORATION "

300 GALLERIA TOWER
. 720 SO. COLORADO BLVD.
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LOCATING THE SOLARON CONTROL PANEL AND TRANSFORMER

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/24VAC transformer acccmpanying the control panel. Separate power
circuits may be needed for the AUO400 or AUO500 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 voitage.

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

hand1ing unit.
SOLAR SYSTEMS SENSORS

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

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

2. Tci - Locate at junction of hcuse 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.

Tw - 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 tank, the thermostat

in the tank can be used as Tw. Disconnect power leads from

thermostat and power element and wf*s through terminals that

open on temperature rise - aet @ 140°F). Tw is field fqrnished

(Honeywell L6006A1145 @ 140°F and differential set @ 10°F).

S w
e .

HUMIDIFIERS

Horizontally mounted type humidifiers are recommended. Locating the
humidifier in a horizontal supply duct coming off of the auxiliary
heating unit is ideal. Utilizing a sail-switch activated duct humid-
istat ?simi1ar to a Honeywell H49B) will simplify the wiring require-
ments of most installations.

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

the thermostat wires (W1 & W2) as this can damage the Solaron controller,
Sail or air pressure switches are recommended.

(:) Copyright 1977 Solaron Corporation, Denver, Cclorado




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-

erators, television

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:

W, @ .10

amp, N2 @ .10 amp. Cooling anticipators are non-adjustable.

SOLARON CONTROLLER AND THERMOSTAT LIST

Au0400 and AUO500 air handlers can be used in various applications.

Application Solaron Controller| Thermostat & | Additional Relays
Controller Sub-base Needed
| — — — 4?‘.‘

Heat pump reversing HCO116 HC0022 (2)#SR0225 Relays

valve energized HC0043 1-AUO400 Blower

for heating 1-Dom. Water Pump
Heat pump reversing HCO116 HC0023 (2)#SR0225 Relays

valve energized HC0043 1-AU0400 Blower

for cooling 1-Dom. Water Pump

J

(© Copyright 1977

Solaron Corporation, Denver, Colorado
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1%tPMISTOR {FMpkHﬂ‘UHC’PHM RESISTANCE CHART

[ Tew B RESISTANCE | TEMP. RESISTANCE

L R onm__" _L I OHMS
| o s 165,310 || 05 o4 2,
L5 4 80,725 | a5 03 Ia
| 10 50 62,354 100 212 1,
| 15 59 48,519 || 105 271 1,
| 1,
| 1

31
96

5
£71
428
225

20 68 38,022 I 110 230 |

25 77 | 30,000 (115 235 »054

30 86 | 23,827 Il 120 248 910.0
| 35 95 | 19,084 || 75 257 787.9
| 40 104 | 15,314 | 130 266 , 684.3 |
| 45 113 | 12, 388 Il 135 275 | 595.9
| 50 122 | 0,077 | 140 284 520.3 |
| 65  13] ‘ 8,242 || 145 293 455.4 |
| 60 140 | 6,777 | 150 302 ! 399.6
| 65 149 | 5,600 | | |
| 7C 158 4,651 | I .
| 75 1.7 | 3,880 | |
} én.\ 176 ' ) x:. ’ { |[
| 85 185 f 2,736 [ !
TSR _»“._lw_-F_*____‘_“m__ﬁ_ﬁ-‘___m_

!

The above chart can € used by the Solaran service technician to deter-
nine temperatures at Teo and Tci sensor locations.

To measure the resistance of nermistor sensor disconn nect both of ijts
wires from the contro] panel (Tco & f/n or Tci & Com.). Measure the
);51:';L,w Uusing a aocod, Ja:uvde OH ter. Once the "‘esistance has
b(t '€ad 1t can easily be locate d on be above chart as well as Lhe
o] :ponding temperature tg the left of the resistance,

The * itiure difference betwaen ci and Tco must be 40°F (-7°F)
Jreater to e Jize ti Ofiector” relay, Should Teij 5 Tco Teads

'C ’ 't operate under sunny conditio Reve

correct the .'(D’PW :\CYaW 31]] '*:0 to
) < s + ; \ 1
Ll aitre \ d] dro L0 . /

or less.

(©) Lopyright 197 ) Crporation, Denver, (q Creé




HEAT PUMP .
ENERGIZE F/HEATING OR COOLING

SOLARON CONTROL PANEL HCO0116
WITH HC0022 OR HCO023 THERMOSTAT AND HC004 SUB-BASE

SEQUENCE OF OPERATION

I. SOLAR ENERGY AVAILABLE - when 40%F (17°F) differential is achieved
between sensors Tco (in collector) and Tci (in return air duct - see
specific plans), the following events take place:

A. Storing Heat - Room thermostat not calling for heat.

1. Differential thermostat in Solaron controller will activate
"COLL" (collector) relay.

a. MD1 (motorized damper) - will be energized and powered
open to allow air to flow to the inlet of the solar
air handler blower (BWR), which is energized at the
same time.

b. HWP (hot water pump) is also energized at this time if
the Tw sensor (acuastat on water storgge tank) is not
satisfied (i.e. tank is less than 140°F).

c. MD2 (motorized damper) will be energized and powered
closed to prevent air from flowing to the auxiliary
heating unit.

B. First Stage Heating is called for by room thermostat - wl & RH
and sub-base system switch is set on "Auto" or "Heat".

1. "H1" (first stage solar heating) relay is energized.

a. "G" and "R" (fan auxiliary furnace) are energized,
bringing on the heat pump indoor fan.

b. MD3 circuit is energized, closing the damper from
its fully open position to its partially open or fully
closed position (field balancing required).

c. MD2 opans as power through N.C. contacts in relay "HI"
are interrupted.

d. Relay contacts close circuit to Ts sensor which is still
in an open circuit via the "COLL" relay contacts position.

*C. Second Stage Heating is called for by room T-stat. First stage
is still "made". If solar heat is available (i.e. "COLL" relay
energized) when "H2" relay is energized, solar system will store
heat while heat pump provides space heat.

1. "H2" (second stage auxiliary heat) relay is energized, com-
pleting the following circuits:

(©) Copyright 1977 Solaron Corporation, Denver, Colorado
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a. MD2 is powered closed.
b. MD3 is unpowered - opens full.

c. "Rc¢" circuit is completed to "Y" bringing on compressor
in heat pump.

d. "R¢" circuit to "G" is stii) made keeping on auxiliary
indoor unit hiower.

e. "R¢" circuit to "R3" is completed. No additional auxiliary
relays are energized at this time.

Third Stage Heating is called for by second room T-stat (or
outdoor thermostat). "R3" circuit to "W3" s completed, bringing
on resistance electric heating elements in the indoor auxiliary
unit ("R" to "W1" circuit and "R" to W2 circuit in HCOl1l6 are

"made" ) ]

"Emergency Heat" (to be used only if directed to do so by
your service repairman, in the unlikely event of a heat
pump malfunction). When the sub-base switch is put in this
position the "Emergency Heat" relay will be energized.

The "EA" relay will complete the circuit between "R" and "E"
allowing the indoor auxiliary unit to bring on the electric
resistance heat when there is a call for heat from the heat
pump (H2 energized).

SOLAR ENERGY NOE A¥§18ABLE. When differential between Tco and

Tei drops to 25°F

A.

-5 F) or less, the following takes place:

"COLL" relay - de-energized.

1. HWP des-energized, pump off.

2. BWR de-energized, solar blower off.
3. MD) de-energized and closed.

4, MD2 de~energized and open.

Circuit completed to TsAgensnr if "H1" relay is still energized.

It Ts sensor is above 90°F set point, system w111°heat space
from heat storage unit. IFf Ts sensor is below 90°F set point
circuit will be completed 2o "H2" relay and bring on the auxil-
iary heating unit without the need for the second stage of the
T-stat to make.

Sub~base Switch Modes.

A.

Fan =~ "On~Auto".

1. "Auto" position will parmit auxiliary'indoor unit fan to
cycle ¢n and off o meet the heating demands of the system.

Copyright 1977 Solaron Corporation, Denver, Colorado
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2. "On" position will 21low the auxiliary indoor unit fan to
run constantly and allow MD3 (by-pass) damper to open fully,
except when first stage heating is required.

B. Thermostat calling for Cooling (Summer Operation) System
switch on "Auto" or "Cool".

**1. First stage cooling:

a. "R¢" circuit to "Y1" is "made", on heating/cooling ther-
mostat energizing reversing valve in outdoor unit (for
units with reversina valve energized for cooling).

b. "R¢" to "G" made; "R" to "G" made in HCO116 panel, brings
cn heat pump indoor unit fan.

2. <cond stage cooling.

"R" to "Y" contacts close. Compressor circuit is energized
to provide cooling.

NOTES

* Heat Pump Systems with reversing valve energized for heating can generally
be wired as follows:

HCO0116 Terminal Strip Heat Pump Terminal
Strip Equivalent

W w2

0 Y

**Heat pumps where the reversing valve is not energized for cooling use
only one stage of cooling.

DOMESTIC WATER
HEATING

Switch "Winter" Pcsition

Domestic water will be preheated anytime the system is storing
heat or heating from collector.

Switch "Summer" Pocition

Domestic water will be preheated whenever enough solar energy is
available to activate the system. When the stored waaer temp-
erature reaches the set point of Tw sensor (about 140°F) the sys&em
will shut-down until the stored water temperature drops about 1C™F.

(© Copyright 1977 Solaron Corporation, Denver, Colorado
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S.0.L.A.R. 900.40.077

GENERAL OPERATING PROCEDURE
FOR THE SYSTEM OWNER

SOLARON AUO400 AND AUO500 AIR HANDLERS

By simply adjusting the wall mounted thermostat you will be able to
maintain a comfortably living or working environment.

By setting the switches located directly under the thermostat, and the
sliding levers on tep, you can select the type of operation you desire.

For winter heating set the top lever at the desired temperature that you
wish to maintain. The thermostat will automaticaliy operate the solar
portion of your heating system as well as the auxiliary heating unit if
conditions warrant its operation. Please do not "jiggle" the levers.

Should your space conditioning system feature cooling as well as heat-
ing, you merely move the switch underneath the thermostat to any desired
position ("System Switch - Off - Hea*t - Auto - Cool). Locating the
switch in the "Auto" position will permit the thermostat to automati-
cally place the system in a heating or cooling mode of operation without
further adjustment.

Space conditioning systems incorporating a heat pump heating and cooling
auxiliary unit will have a thermostat switch position marked "Emerg.
Heat". The only function of this switch is to provide emergency elec-
tric heat should the heat pump malfunction during a period of time when
a serviceman is not readily available.

Nominal maintenance is required with this sytem. Please refer to
“"Maintenance Instructions” provided in the Installation Manual.

Please call your qualified Solaron serviceman should problems develop.
Installing Solaron Solar System Contractor
Name:
Address:
Phone:

The Solaron controller requires that its "Summer-Winter" switch be
placed in the appropriate season position. When switching seasons it
may be necessary to move some system dampers. Please have your instal-
ling contractor indicate these dampers to you.

Maintenance Instruction

The AUO400 and AUO50C require minimal upkeep for economical and long
lasting operation.

Blower Type 1 - Permanently sealed bearings - no oil required.

Motor Type 2 - Blower Motor - 0il twice a year (#20 S.A.E. non-
detergent oil).

Blower bearings - Permanently sealed - no oiling required.
V-Belt - Check wear and tension, replace if necessary.

Damper Motors - 0i1 with #10 S.A.E. non-detergent 0il (similar to
#465 Anderol or Goodlight #10 0il.) Twice a year.

Water Pump - The Grundfos circulator pump requires no 0iling as
it is water lubricated during normal operation.

DO NOT RUN PUMP DRY
39




AIR HANDLER INSTALLATION MANUAL

&0




[INSTALLA »

[s.0.L.A.R. 900.40.050

6-1977

SERIES
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HANDLER

™
Solaron Corporation reserves the right to
make changes at any time, without notice,
in materials, equipment, specifications,
prices, models and design criteria, and
to discontinue models.

SOLARO\"

SOLAR ENERGY SYST Efv‘%

T
SOLARON CORPORATION ™

300 GALLERIA TOWER
' 720 SO. COLORADO BLVD.
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SOLARON AU0400 AIR HANDLING UNIT

Solaron's model AUO400 series air handler units are shipped less motor
and internal wiring to facilitate installation in a wide variety of
applications. AT11 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. All units have a factory mounted "J" box for convenient
line voitage field wiring.

WARNING: Do not install the AUO400 unit in a corrosive, explosive or
contaminated atmosphere for any reason. Instailation 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
positicn 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 AUOC400 may be suspended from ceiling joists, wall-mounted or floor
mounted. Provide adequate vibrations isolators to insure quiet oper-
ation.

NOTE: The AUC400 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 AUO400 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 te indi-
cate direction of air flow and must be installed accordingly.

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

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). Al joints must be sealed
air-tight with silicone caulking

(©) copyright 1977 Solaron Corporation, Denver, Colorado
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DOMESTIC

WATER

PREHEAT
RECOMMENDED LOCATION colL HOT AIR FROM
OF INLET DAMPER PACKAGE . COLLECTORS

(SEE DIMENSIONAL SHEET

FOR ALTERNATE LOCATIONS) B

DAMPER
MDA

TO ROCK
BOX

MOTOR & BELT
SERVICE AREA

UNIT SHELL HAS '
FIVE FACTORY C STL(J)P?'?X'GDI%Y
CUT OPENINGS S

DAMPERS DOM. TWO COVER PANELS ARE WITH
Model WATER COIL UNIT. ADDITIONAL PANELS MUST BE

FIELD FABRICATED.
NO. AIB[CI|D
AU-0400|16"| 16°| 87 6“

- > ”

AU-0500 | 20°|20°| 10

AU-0400 AND AU-0500 AIR HANDLING UNITS

DIMENSIONAL INFORMATION

The above drawing will furnish orientation information as well as essential
dimensional data.

@i copyright 1977 Solaron Corporation, Denver, Colorado
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AUO400 & AUOS500 AIR HANDLING UNIT
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o o

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/AU0500 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 Tow 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-
erators, television 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: wl @ .10
amp, w2 @ .10 amp.

Q;, copyright Solaron Corporation, Denver, Colorado




SOLARON CONTROLLER & THERAOSTAT LIST

AU0400 and AUOS500 air handler can be used in various applications.

Application Solaron Thermostat & | Additional Relays
Controller Sub-base Needed
Heating Only HCO115 HC0020 (3)#SR0225 Relays
HC0040 1-AUO400 Blower
1-Dom. Water Pump
1-Aux. Blower
Heating Only HCO115 HC0020 (3)#SR0225 Relays
with continuous HC0041 Same as Above
fan option *(1)4SR0157 Relay
Heating/cooling HCO115 HC0022 (3)#SR0225 Relays
with continuous HC0041 Same as Above
fan option *(1)#SR0157 Relay
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

*Insert SRO157 relay into fourth base of HCO115

LOCATING THE SOLARON CONTROL PANEL

Mount the controi panel in a convenient location that allows easy access
for electrical wiriig and "summer/winter" switch operation. Generaliy 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/AU0S00 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 infor-
mation on wiring schematics.

©  copyright 1977
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SOLAR SYSTEMS SENSORS

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

1.
2.

S w

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- heat1ng, locate in duct
to collector where by-pass tees in).

Ts - Top of rock in heat bin.

Tw - 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 tank, 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 revie all steps before proceeding with the system start up of
the Solaron Air Handler AU0400/AU0500.

1. Check for proper mounting of belt-drive motor (field installed).

2. Check belt tension.

3. Check pulleys for tightness on shafts.

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

5. Check auxiliary heating unit as per marufacturers recommendations.

6. Turn on power to solar air handling unit and controller.

7. Check rotation of solar air handier blower.

8. Turn on power to auxiliary heating unit.

9. Secure all access doors.

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

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

© copyright 1977 Solaron Corporation, Denver, Colorado
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BLOWER MOTOR AND DRIVE ASSEMBLY SELECTION PRNCEDURE

1. Refer to building plans for air flow and static pressure requirements. Include
pressure drop of all dampers and coils in system. (See Selection Example this
Manual Pg. 10.)

2. Refer to the Air uE]]lei_L}élg.for each respective air handler:
a. select the row which indicates that static pressure required, and
b. 2lect the column which shows the CFM required.
The “uunt where the row and column intersect will indicate what blower RPM and

H.P. motor are needed to deliver the required air flow.

[ Au0400 AIR DELIVERY TABLE |

- | CFH
Ext. Static | , BV B 1/3H.p. [ 1z2u.p. J3/anp
Pressure 300 ] 400 | 500 | 6001 700 300 [ 900 | 1000 1100 | 1200 ] 1300 | 1400
6 - | - - S—— - - T 1055 | 1120 | 1150
1038 . 1041 ' 1045 | 1045 | 1048 §1053 | 1060 | 1092 | 1120 | 1156 | 1187 | 1235
ol - : ! ‘ ; 2 =
, 1.0 1185 | 1190 | 1157 | 1158 1158 |1159 | 1160 | 1190 | 1220 1245 | 1280 | 1310 [RPM
2 1.2 1300 | 1300 | 1295 | 1279 | 1265 {1260 [ 1270 | 1290 | 1310 T 1335 | 1360 | 1389
o T . ) ' ) T B ~~I4A5*7_|
1.4 - | 1422 | 1405 | 1385 1375 1370 | 1370 | 1375 | 1400 | 1420 | 1455 -
= [TAUO500 AIR DELIVERY TABLE ]
W.C" [ M S —
2 Ext. Static . _ 3/4 H.P. ’ . . 1H.P. . 1172 H.p,
3 Pressure 1200 | 1300 1400 | 1500 | 1600 | 1700 | 1800 § 1900 | 2000 F 2100 | 2200 2300 T 2400 [ 2500 | 2600
2 — . . . : ¢ z = _777~ . T——
= : « t = . : - |- [ 1000 [ 1021 | 1080 | 1068 | 1088 lllb | 1143 | 1171 1200
o I I | [ { 1 st P
5 1.0 1028 | 1032 1041 | 1043 | 1053 | 1064 | 1078 | 1093 | 1111 | 1132 | 1155 | 1181 | 1205 | 1238 | 1266
3 1.2 1121 | 1122 1124 | 1127 | 1135 | 1143 | 1154 | 1167 | 1182 ] 1200 | 1223 } 1248 | 1274 | 1307 RPM
‘(; o i | > 1 T - — I i - —
S 1.4 1213 | 1212 1211 | 1213 | 1213 | 1220 | 1229 | 1240 | 12 1273 | 1295 | 1318 | 1343
| l | e o S = ]
o, 1.6 1301 | 1295 | 1290 | 1280 | 1283 | 1292 | 1304 | 1313 [1329 1345 | 1366 } 1388 | |
z A | - Muioielt Sobrll SR B - .
-4 1.8 | 1383 | 1376 | 1367 | 1363 | 1363 [ 1365 | 1376 | 1387 | 1400 | 1417 | [
= ! | { i [ | | l E




DRIVE ASSEMBLY SELECTION

Since the RPM is 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 turns open a specific

driver pulley must be in order to deliver that particular RPM,
whichever column gives the RPM desired.
blower pulley, is selected from the extreme right hand column.
are noted under each "Driver" column.
pulleys refer to the Blower Motor Chart for shaft dimensions.

AUO400 DRIVE ASSEMBLY TABLE

Select

The driven pully, or fixed

V-belts

To determine bore sizes of driver

Bore size

RPM Browning VL-44 Driver Browning VM50-Driver Fixed Blower Pulley-Driven
" or 5/8" Bore 4" or 5/8" Bore (Browning AK56) 3/4" Bore |
1025 3 Turns Open Turns One A11 RPM Ranges
1058 v "
1092 2 "
1125 2 : N
1157 ]! ; !
____] 1970‘47 ,______"_ N ) 4 - 1 . 1
1224 3, o '
[ 1257 0 3 : B s
[ 1700~ 2 21, W A\ I. PAGE IS
1723 | - L x
[ 1356 | - L1 : |
1389. - 1
1422 - [ 1 R '
1455 = 0
- - ——— e
V-Belt 41.350 41360
RECOMMENDED SELECTION
AREA IS NOT SHADED
AUO500 DRIVE ASSEMBLY TABLE
FAN Driver - Motor Sheave Iﬂhlfl Driver - Motor Sheave 1 Bo]tTVDrivcn - Fan Sheave
RPM Browning 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. ‘
1 H.P. motors) | motors) y
T — LU L) — — LT Trpee S TT———
194 b Turns Open LA . A11 RPM Ranges
1021 | 5% ‘ A !
1048 | 5 B )
1075 | 4, B | ) )
1102 | 4 B | 0
1129 | 3% B
1 L . B
| 1182 2}, ! B S — o1
1209 2 - 1 B | I .k
1736 f,'ff o cla, ‘ &
[ 1262_|_1 4 i
1788 | - (
1315 [ - '3 e : k|
1341 | - | €5 | (
1368 { = 1« «‘
1395 | - .
1421 |- LS
(i copyright 1977 Solaron Corporation, Denver, Colorado
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V-BELTS FOR AU0500
{ =2 — - e —
V-Belts A 5L42v Type V-Belts
[ 45 S (N, O (S sl v T | "SR . ey -
' B 5L430 Type V-Belts
C HLAAS ‘ Type V-Belts
D 5L450 J Type V-Belts
Aifhhqu\ ﬂ", AUOS00 BLOWER MOTORS
| e B | i e T ! ¥
HiR, Sery NEMA Shatt [ Fala .| G.E. [ﬂhpq. Wt.
Facior*| Frame Dia. & Len. | 115V |  Model i
2 s s —— —t t e
Split Phase Motors 1725 RPM 115/23CV - 60 HZ - 1@ (Class A)
—— T .
| 1/4 1.35 | 482 | X 2 5.2 |5KH33FN15T**| 15 1bs.
~1/3 T 1,35 | 552 Ry 1 6.0 | 5KH35JN30T**| 18 1bs. _ |
1/2 Lev | 562 1Y 3.0 [5KH36MN22T**| 23 Tbs.
— 4 : —
Capacitor -Start Motors - 1725 RPM 115/230 - 60 HZ - 1P (Class B)
R i e - T I =y SRV (AR LI
34 | 1.25 | 562 | 578 x ¢ [11.6_[skc39un71** [ 30 1bs.
1 | 1.25 | 568 _ _ 5/8" x 2. 114.6 | 5KCABTG726T**| 35 1bs
1-1/2 1-15 56 , 5/8" X 1-7/16"(21.0 6K324 , 39 Tbs.
) DO o ST | TSI IR |

The above General tlectric
115/230 Volt, 60
recognized by !
motors are open,
ball bearings, resilient b
reconnecting various elect

pha
the

Hé, 1
under

arip=-proo

* Motors operated on 200G volts, 60 H{

Serv-S-L1ne" or

automati

'-'“ tor

Se, rec
Lomponent
f t_'v";“" n ‘.J‘."_” )
asSe.
rical lead:

will

wit h
The motor rotation can
within

Dayton motors are 1725 RPM,
et, thermally protected types
Recognition Program. These
‘A" or "B" insulation,
be reversed by

Class
the motor.

have @ 1.0 service factor.

** Manufacturers producing motors of equal specification may be used.

(.Iu'-‘(\" B M JTORS ARI

©
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|1EJ Selection Example:

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

The air handlgr 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 — —{ ——

3. Heating domestic water —p 4
I
41 4 il
1 9

The highest pressure drop for this example is #1, heating from collectors.
The external static pressure drop for this is:

N
<%
oA,
$

ocn
o

Return grille (see mfg. data) 0.05" w.q.
Return air filter (sized @ 300 to 350 FPM) (see mfg. data) 0.25
Backdraft dampers (2 each) (see ARE iManual pg. 89) 0.20
Collectors (2 panels in series, 2 CFH/ftZ) (see A&E Manual, pg. 80) 0.23
Domestic water coil (see this Manual, pg. 11) 0.08
*Ductwork (see below) 019
External Static Pressure 1.00" w.g.

Motor: 625 CFM and 1.0" external static pressure
RPM would be 1158 (see AU0400 Air Delivery Table)
This falls in the region for the 1/2 H.P. motor.

Drive Assembly: 1158 RPM is required at the 700 CFM point. Select
1157 RPM for the 625 CFM requirement. This RPM would be
obtained with the driver: Browning VL-44 set at 1-1/2
turns open.

Blower Fulley: Would be Browning AK-56.

rra

Summary: 625 CFM at 1.0" external static prescure

1/2 H.P. motor Solaron #MT0050

Driver VL-44 Solaren #DR0120 )

Pulley AK-56 Solaron #DR0120 ) Package
V-Belt 4 L 350 Solaron #DR0120 )

*Ductwork: Static pressure drop through the ductwork is determined by the length and
number of fittings. Solaron recommends that ductwork be sized 2t 0.08" w.g. pressure
drop per 100 ft of duct. Fittings and elbows can be estimated by using 15 ft equivaient

length of duct for each elbow with turning vanes.

The example above was bascd on: (10 elbows) (15" elbow) = 150"
Length of ductwork = _90'
Tolal equivalent length = 240"

0.08 )

(240 ft)(Tﬁﬁwft = 0.192 w.g. pressure drop

in ductwork

(©)  copyright Solaron Corporation, Denver, Colorado
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DOMESTIC WATER COIL CAPACITIES

= The Solaron domestic water coil is a l-row copper tube coil.

Calculated coi1l capacities for size and CFM as listed: 1/2" tube, 10
FPI, one 1/2" inlet and one 1/2" outlet, aluminum fin stock0 0055,
copper tube .017", capacities based on 3 GPM, ENT. water 50°, E.A.T.

180°F.
AIR FACE WATER !
HANDLER | SIZE CFM | VELOCITY|P = FT. | LV.W. | LV.A | BTU/HR.
'L PM
AUD400 | 600 | 447 8.20 64.7 146.3 | 22,050
13 3/4 X 14 | 800 597 8.20 67.0 150.7 | 25,500
1000 746 8.20 69.1 153.7 | 28,650
AU0500 1400 642 | 13.40 80.7 151.7 | 46,050
17 1/2 X 18 {1700 730 13.40 83.9 152.6 | 50,700

NOTE: MINIMUM WATER FLOW IS 1.5 GPM

The Solaron domestic water neating option is designed to be used with

pump #WP3060 (115/60/-p ---- .85 amp).
AU0400 - OPTIONAL DOMESTIC WATER HEATING COIL - PRESSURE DROP
| :
CFM i 300 |400 | 500 | 000 L7’)0 1800 300 | 1000 TilOO ,1200 1300 | 1400
NS (N S — A___?___>_ = — l
|

Pres. Dropl .02 .03 | .04 | .05 .06 | .08 | .09

| .11 ! 4| 7| .21 .25

Au0500 B
- e e e -1

T T
CFM '1, 0 {1500 | 1700 | 1300 ) | 2100 [2300 | 2500

—————— SESRS

I
Pres. Drop, .08 | .09 ] 11 L, 14| a7 | .25 .33

(?/ copyright Solaron Corporation, Denver, Colorado
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GENERAL OPERATING PROCEDURE
FOR THE SYSTEM OWNER

SOLARON AUO400 AND AUO500 AIR HANDLERS

By simpiy adjusting the wall mounted thermostat you will be able to
maintain a comfortably living or working environment.

By setting the switches located directly under the thermostat, and the
siiding levers on top, you can select the type of operation you desire.

For winter heating set the top lever at the desired temperature that you
wish to maintain. The thermostat will automatically operate the solar
portion of your heating system as well as the auxiliary heating unit if
conditions warrant its operation. Please do not "jiggle" the levers.

Should your space conditioning system feature cooling as well as heat-
ing, you merely move the switch underneath the thermostat to any desired
position ("System Switch - Off - Heat - Auto - Cool). Locating the
switch in the "Auto" position will permit the thermostat to automati-
cally place the system in a heating or cooiing mode of operation without
further adjustment.

Space conditioning systems incorporating a heat pump heating and cooling
auxiliary unit will have a thermostat switch position marked "Emerg.
Heat". The only function of this switch is to provide emergency elec-
tric heat should the heat pump malfunction during a period of time when
a serviceman is not readily available.

Nominal maintenance is required with this sytem. Please refer to
"Maintenance Instructions" provided in the Installation Manual.

Please call your qualified Solaron serviceman should problems develop.
Installing Solarcen Solar System Contractor
Name:
Address:
Phone:

The Solaron controller requires that its "Summer-Winter" switch be
placed in the appropriate season position. When switching seasens it
may be necessary to move some system dampers. Please have your instal-
ling contractor indicate these dampers to you.

Maintenance Instruction

The AU0400 and AUOS00 require minimal upkeep for economical and long
lasting operation.

Blower Type 1 - Permanently sealed bearings - no oil required.

Motor Type 2 - Blower Motor - 0il twice a year (#20 S.A.E. non-
detergent oil).

Blower bearings - Permanently sealed - no 0iling required.
V-Belt - Check wear and tension, replace if necessary.

Damper Motors - 0i1 with #10 S.A.E. non-detergent oil (similar to
#165 Anderol or Goodlight #1G oil.) Twice a year.

Water Pump - The Grundfos circulator pump requires no oiling as
it is water lubricated during normal operation.

DO NOT RUN PUMP DRY

(M convriaht 1977 Calavan Carnavatinn  Nenver. (nloradn
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//
/ THIS MANUAL IS INTENDED TO BE USED ON ‘

‘ PROJECTS WITH A MINIMUM COLLECTOR AREA

OF 540 SQUARE FEET,

CORPORATION
Solar Energy Systems
"™

TO THE READER:

THIS MANUAL IS INTENDED TO BE A GENERAL GUIDE FOR SIZING
AND BUILDING THE HEAT STORAGE UNIT FOR A SOLARON SOLAR
HEATING SYSTEM., THE STORAGE UNIT FOR SPECIFIC PROJECTS
SHOULD BE CHECKED TO ENSURE IT IS DESIGNED AND BUILT
PROPERLY TO ACCOUNT FOR ALL THE VARIABLES INVOLVED.

The drawings, illustrations and text contained in this manual are
protected by copyright. Publication, reproduction, or use of all
or any part of this manual (except for actual construction and de-
sign use with Solaron systems engineering plans) without special
written permission from Solaron Corporation, is prohibited.

vue to our policy of continual improvement to our products, Solaron
reserves the right to change the materials, installation procedures
and specifications without notice.

Solaron assumes no responsibility for improperly designed or con-

structed heat storage units where this manual is used as a quide.
-
1
SOLARON PO N 300 GALLERIA TOWER 720 SO COLORADO BLVD DENVER COLORADO 80222
P4 ] 754 1
TWX 910 931 s
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KKBEA v+ KETCHUM ¢ KOWKEL ¢ BARRETT e NICKEL ® AUSTIN, 10 ® Ceru g { o.:

June 1, 1978

Solaron Corporation
300 Galleria Tower

720 S. Colorado Blvd.
Denver, Colorado 80222

Re: Solaron Installation Manual
Commercial Heat Storage Unit

Gentlemen:

Structural details and specifications contained in this manual

are derived from engineering analysis anAd design calculations

done by KKBNA, Consulting Engineers. These calculations are based
on strength of materials and performance criteria in accordance
with latest design standards and specifications.

The structural drawings, material and installation specifications
in this manual have been reviewed to check their conformance to
the design calculations.

Sincerely,

KKBNA, I

.““n_""l“,"
\)

\“‘ \‘\}. 3 0 A ""»

- . € ¢S
Vice Presid £, '{&2
£.7 ‘L2 u
5 0130 i+
"«'.7 : ?I.(:NAL € o \\“
O Q , 208007 VN D
CDK:et Dty COC

- .
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DESCRIPTION

The use of pebbles in the heat storage unit is particularly effective with an
air circulating solar heating system. The pebble bed maintains a high degree
of temperature stratification (i.e., hot on top and cold on the bottom). This
allows air to be provided at the highest available temperature to the heated
space from the top of the pebble bed. It also allows air to return from the
bottom of the bed to the collector at essentially room temperature, thus maxi-
mizing efficiency of solar heat collection and delivery.

The heat storage container can be constructed of any of the following materials:

a. Poured, reinforced concrete with a rigid fiberglass insulation inner
liner {i.e., insulation is inside, separating the rock from the concrete
wall).

b. Wood frame, plywood on 2 x 4 or 2 x 6 studs with a non-combustible inner
liner suitable for temperatures as high as 200°F.

The heat storage unit should be built and installed by the Tocal contractor to
Solaron standard drawings and specification=. The air flow through the pebble
bed must be vertical. Horizontal flow in pebble beds must be avoided due to
channeling and “hot spot" problems.

It is important that the heat storage container be airtight and insulated as
follows:

a. Storage unit inside a heated space: R-11 minimum.
b. Storage unit inside an unheated space: R-30 minimum.

c. Storage unit inside a heated space with wall in unheated area: R-30
minimum.

The heat storage unit can be conveniently placed in the basement or crawl spac
or set into the ground. Buried heat storage units must be waterproofed on all
buried external surfaces (do not use asphalt or other sealers on inside walls)
DO NOT bury heat storage unit below the high ground-water level due to possi-
bility of water leakage into heat storage unit and resulting loss of performa
Support footings must be designed for local soil conditions. Due to the weig
of the rocks, it should not be placed in the attic or on the upper floors wit
out proper structural support. Typical floor loading with a rock depth of 5
feet is 500 pounds per square foot of floor area.

Design Criteria

Rock: - Hard dense rock (i.e., densit} = 100 1bs./ft.3, or greater).
- River gravel or nard, dense crushed rock is OK.
- Uniform size (i.e., most systems will use rock sized at 3/4" to
1-1/2" in diameter).
- Clean the rock before is is loaded in the storage box (i.e.,
wash it). -
= Minimum of fines (i.e., 0 to 5%).

Storage:

Airtight, insulated, structurally sound and, if buried, exter-
nally waterproofed. The inside surface materials mus: be able
to withstand temperatures of approximately 200°F.

(:) Copyright May 1978 Solaron Corpuration
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GENERAL NOTES

ANY SUBSTITUTION OF MATERIALS, CHANGES OF DIMENSIONS OR OTHER CHANGES IN
HEAT STORAGE UNIT AS SHOWN MUST BE APPROVED BY SOLARON CORPORATION IN
WRITING PRIOR TO START OF CONSTRUCTION.

ALL FOOTING AND STRUCTURAL SUPPORTS ARE THE RESPONSIBILITY OF OWNER AND/
OR ARCHITECT AND SHALL BC SIZED ACCORDING TO SOIL REPORT INFORMATION.
COORDINATE THIS DRAWING WITH ARCHITECTURAL DRAWINGS FOR TYPE, SIZE AND
LOCATION OF FOOTING AND STRUCTURAL SUPPORTS.

JOINTS, CRACKS, SEAMS AND PENETRATIONS INSIDE AND OUT IN WALLS, FLOOR
AND LID OF HEAT STORAGE UNIT SHALL BE SEALED AIR-TIGHT WITH DOW CORNING
#732 SILICONE SEALANT CAULK OR APPROVED EQUAL.

BOND BEAM BLOCK - 2 OR 3 WEB. WEBS MUST BE AT A RIGHT ANGLE TO WALL CON-
TAINING BOTTOM OPENING (SEE DETAIL FOR TRANSITE DUCT AND BOND BEAM BLOCK
ORIENTATION).

METAL LATH - USE JR. DIAMOND MESH 3.4 LB./SQ. YD. (GALVANIZED) ADJOINING
PIECES TO BE OVERLAPPED A MINIMUM OF 6". TURN EDGE UP ONTO INNER WALLS
OF HEAT STORAGE UNIT A MINIMUM OF 12".

THE ROCK SHALL BE ROUND WASHED RIVER. ROCK OR STONE. 95% OF THE ROCK SHALL
BE THE SIZE SHOWN ON THE PLANS WITH A MINIMUM AMOUNT OF FINES (I.E., LESS
THAN 1/4" DIAMETER) IHE ROCK SHALL BE CLEAN ANC FREE OF DIRT. NORMALLY
THE ROCK IS SIZED ’Y SCREENING (THAT ROCK WHICH PASSES THROUGH A 1-1/2"
SCREEN BUT NOT A 3/4" SCREEN IS THE NORMAL SIZE).

TREATMENT FOR THE INSIDE SURFACES OF THE BOX SHALL BE SUITABLE FOR TEM-
PZRATURES OF 200°F. NO COMBUSTIBLE MATERIAL WILL BE USED.

NON-LOAD BEARI™G LID SHALL BE CONSTRUCTELD OF 1/2" EXTERIOR GRADE PLYWOOD
INSIDE AND OUT--2 x 4'S - 24" ON CENTER AND 1/2" MOISTURE-RESISTANT TYPE
"X" DRYWALL ON INSIDE SURFACE TOWARD PEBBLES. 28-GAUGE SHEET METAL CAN

BE USED IN LIEU OF DRYWALL.

LOAD BEARING LID SHALL BE CONSTRUCTED OF 1/2" EXTERIOR GRADE PLYWOOD
INSIDE AND OUT--2 x 6'S - ?4“ ON CENTER AND 1/2" MOISTURE-RESISTANT
TYPE "X" DRYWALL ON INSIDE SURFACE TOWARD PEBBLES. 28-GAUGE SHEET
METAL CAN BE USED IN LIEU OF DRYWALL.

__HEAT STORAGE UNIT DECTGN PARAMETERS | *

[ DESIGN TEMPERATURI ' I
| TOP_AND BOTTOM | PRESSURES | AIR FLOW |

MAXIMUM TEMPERATURE | ENTIRE STORAGE UNIT THRU ROCK 20 TO 40

(200°F) FPM

OPERATING RANGE ATMOSPHERIC PRESSURE ! THRU OPENINGS 800

(90° TO 180°) | +3" W. C. | TO 1000 FPM
et s | S S — [T N T

MINIMUM TEMPERATURE ! |

(AMBTENT) | '

| | |

| SRS —

(C) Copyright May 1978 Solaron (0rporat1on




10.

11.

12,

13.

GENERAL NOTES

(continued)

CONCRETE:

A.  ALL CONCRETE SHALL ATTAIN 3,000 PSI ULTIMATE COMPRESSIVE
STRENGTH IN 28 DAYS. '

B. ALL REINFORCING SHALL BE HIGH STRENGTH DEFORMED BARS ASTM
DESIGNATION A615, GRADE 40 OR GRADE 60.

STEEL

ALL STRUCTURAL STEEL SHALL CONFORM TO ASTM SPECIFICATION A36.
MASONRY :

A.  ALL MORTAR SHALL DEVELOP 1,800 PSI ULTIMATE COMPRESSIVE
STRENGTH IN 28 DAYS.

B.  ALL MASONRY SHALL DEVELOP 1,500 PSI ULTIMATE COMPRESSIVE
STRENGTH IN 28 DAYS.

C. ALL REINFORCING SHALL CONFORM TO ASTM 615, GRADE 40 OR GRADE 60.

A.  ALL FRAMING LUMBER SHALL BE DRY HEM-FIR GRADE 2.

B. ALL PLYWOOD SHALL BE OF THICKNESS SPECIFIED C-C EXT DFPA
OR BETTER. NAILED TO SUPPORTS WITH 10d NAILS SPACED 6" 0.C.
AT PANEL EDGES AND SPACED 12" 0.C. AT ALL OTHER SUPPORTS.
PLYWOOD SHALL BE APPLIED WITH FACE GRAIN PERPENDICULAR TO
SUPPORTS.

TRANSITE DUCT:

TRANSITE DUCT CAN BE USED INSTEAD OF THE EXTERNAL BOTTOM DUCT
OPENING TO ALLOW AIR FLOW TO AND FROM THE BOTTOM OF THE HEAT

STORAGE UNIT WTTHOUT PENETRATING THE UNIT OR RUNNING AN EXTER-
NAL DUCT. EXAMPLE: WHEN MECHANICAL EQUIPMENT IS INSTALLED ON

TOP OF THE HEAT STORAGE UNIT OR WHEN THE HEAT STORAGE UNIT IS
BURIED.

ONE 16" DIAMETER DUCT SERVES 270 CU. FT. OF STORAGE AT 1,080 CFM.
TWO 16" DIAMETER DUCTS SERVE 540 CU. FT. OF STORAGE AT 2,160 CFM.
THREE 16" DIAMETER DUCTS SERVE 810 CU. FT. OF STORAGE AT 3,240 CFM.

(:) Copyright May 1978 Solaron Corporation
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HEAT STORAGE UNIT AND ROCK SIZING SHEET

a. VOLUME: Storage gize is determined from the collector area. 1/2" ft.3 to
3/4" ft.” of rock is required per ft.¢ of collector area.
Collector Area = ft.z
Volume = ( ft.a/ft.z)(_m___ fe.? collector) = . . ft.3
(__ £t.%)(100 bs./£t.3)(1 ton/2,000 1bs.) = tons
(ot s ftdcu ydo= Lo cu. yds.
b. DlMENSlONS; | ft.z Toas
( ft.”?) ¢ (__ * ft. rock depth) = . . . A a3 % al area
Storage unit inside dimensions =  ft. long x __ ft. wide
Minimum dimension of 3' for length or width
c. ROCK SIZE: (see chart below)
( __ cfm) : (~____ft.2 ;lggr) ¥ e poarm k45NN Tpm
S, = 3/4" to 1-1/2" and " w.g.
___ ft. rock depth } @ rock static pressure drop
thru rock
d.  AIR INLET/OUTLET SIZES: Size duct connections at 800 to 1,000 fpm =
Top: high x " wide
Bottom: 8 " high x " wide
(NOTE: Bottom opening must always be at least twice as wide as top opening

to account for
opening as per

restriction
paqges 6 and

caused by bond beam b
13.)

lock. Optional top

The following data should be used to determine the proper combinations of

rock size and rock depth.

Minimum allow. static pressure loss 0.12" w.q.

STATIC PRESSURE LOSS THRU PEBBLE BED STORAGE UNIT (INCHES W.G.)
ol
FACE VELOCITY N
ACROSS ROCK BOX  ——= 4
- —— 20 FPM 25 FPM 30 FPM
ROCK DEPTH-FEEIJ ROCK SIZE 1
" 3/4" to 0.12' 0.22" 0.31"
1-1/2"
6 | 3/4" to 0.14" 0.23" C.34"
1-1/2 ) |
7 3/4" to 0.17" 0.27" 0.40"
{___mw_”w_anLlf/iﬂA;,.__,___“__"J--~"__H__“_Jﬁ_,n,_______
* 5'0" minimum depth for commercial unit; 7'0" maximum rock depth.
C) Copyright May 1978 Solaron Corporation




HEAT STORAGE UNIT SIZING

ALTERNATE OPENING LOCATIONS
(note that top & bottom
openings need NOT be
‘ located on sz2me

side )

\\1 «
F\\\\\ E;E;
x|’ =

I
: SERG N
-~ o ; W

I|x 1327 0
219< ol X wlo
we = 0|05 w0
of , Wat s+
- o },OOEO
Zl N = *‘6 &_h

- =~lo <
|-~ L
\] -

N

TONS OF ROCK CU. FT. ROCK R
(100 Ibs. per CU.FT.) (A xB xN) =
DIMENSIONS
A F K
B G L: 8"
C H M
D | N
E J
NOTE: 14" x 14" high sidewall opening location can be used
when air handler outlet is mounted directly to bcx.
CE) Copyright May 1978 Solaron Corporation
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COMMERCIAL HEAT STORAGE UNIT

CONCRETE CONSTRUCTION

1. WALL CONSTRUCTION TO BE 8" MINIMUM REINFORCED CONCRETE.
VERTICAL AND HORIZONTAL RE-BAR:
A. 4 - #5 RE-BAR CONTINUOUS 2 EACH FACE.
B. #4 RE-BAR AT 8" 0.C. VERTICAL IN OUTSIDE FACE.
C. #5 RE-BAR AT 8" 0.C. HORTZONTALLY FOR 8" THICK WALLS.
D.  DOWEL WALL TO FLOOR WITH ONE OF THE FOLLOWING:

i #4 RE-BAR "L" 1'-6" x 1'-g" AT 16" 0.C.

no

Ul
2. 5/8" P x 8" HEADED ANCHOR BOLT W/NUT AT 18" 0.C.
OR

3's 5/8" 9 EXPANSION ANCHOR W/5" BOLT AT 24" 0.C.
CENTER ANY OF THE OPTIONS ON WALL.

2 FORM OUT FOR BOTTOM AND TOP OPENINGS AS REQUIRED FOR A GIVEN
APPLICATION WITH 2 X DIMENSION LUMBER WHICH SHOULD BE LEFT
INTACT WHEN FORMS ARF REMOVE] 70 PROVIDE MOUNTING FRAME FOR
DUCTWORK. PLACE TWO #5 RE-BAR (1 ON EACH FACE) WITH 2'-0"
PROJECTION AROUND ALl PENINGS IN CONCRETE. PRPOTECT WOOD
FRAMING FROM ATRSTREAM WITH HEET METAL COLLAR OR GYP BOARD.
THE FINISHED FRAMEI INSIDE DIMENSION SHOULD BE THE SAME SIZE

A i ~r AMDI T 1 ¢
Ao Ine | ! t ?1"‘.'71'!| N

EXAMPLE: FOR AN 8" x 20" I I, THE OPENING SHOULD BE

1] } -7‘ =B 1 4‘~
| ) 5% e
N = L]
3. INSULATE INTERIOR RFACE WITH 2" RIGID FIBERGLASS BOARD IN-
SULATION (6 LI JENSITY WITH R-8 MINIMUM), “CERTAIN-TEED #1B600,
2" PLAIN. ECURE TO WALL NOT USE STYROFOAM OR URETHANE
INSULATION
9. INSTALLATION SHAL| MPLY WITH ALL APPLICABLE NATIONAL AND

LOCAL BUILDING ¢

(c Convrinht May 19/8 Solaron Corporation




SEE
I-A
P 6

/

COMMERCIAL
HEAT STORAGE UNIT

CONCRETE

I/2" EXTERIOR GRADE

/" PLYWOOD

— / 2"x4" STUD
' -1/2"F
|F AIR HANDLER LOCATION OPTION NO.I /3 A% PIDER BLASE

" " M " BATT INSULATION
IS USED A 14"x 14" OR 18"x 18" OPENING WITH / / (SEE NOTE |, pg 2.)
ROCKS SCOOPED AWAY SHALL BE NEEDED s
SEE pg. 12 /

3/8"x6" LAG BOLT W/
WASHER 24"0.C. 8 ONE
EACH CORNER

DOUBLE BEAD OF
SEALANT ALL (3EE GEN
NOTES NO.3, pg.2)

LID TO BE PLACED DIRECTLY l/2' MOISTURE -RESISTANT
ON 2" x 6" PLATE AND SEAL TS—__TYPE “X" DRY WALL
SEE NOTE ABOVE AIRTIGHT (INSIDE LID) OR 28 GAGE

SHEET METAL
28 S

SEE
I-B
L)
SEE
I-C
Pe

10'-0" MAX.

2"x6" PLATE

p o / 4 S ) «
-_— | 8" MR b1
= =5 / =] = . b/—o"x 4"x3/8" PLATE ( WASHER)

\ '3/4" DIA ROD (10’ MAX

SPACING )

1/2" MOISTURE —RESISTANT
TYPE "x"DRY WALL ON

ALL EXPOSED wOOD
SURFACES

TOP
OPENING

[ o
-

/

ROCK __,/

e 2" MIN. RIGID INSULATION
AE /—_ - 61b FIBER GLASS (R-8 MIN.)
0 MAX .DE:TH A _/‘(sz: NOTE 3, pg.6)
..°~ 3 7-0
o P = EXPANDED METAL LATH
zx H ROCK MUST BE CAREFULLY TURN UP EDGES ALL
z2 5 LOADED TO AVOID DAMAGE | _— AROUND (SEE GEN.NOTE
= TO THE METAL LATH AND NO. 3 2)
S _ I :'_g BOX. po.2) .
DE ou? BOND BEAM ~ 3"TO &'
+ SPACE BETWEEN BLOCK
3 4 WALLS
o
[ e s s —— R ——
B M 2 LA T L e, P T LT
1 N - i

5/8"DIA 8" H.A BOLT
WITH NUT OR 5/8"DIA

e \s” CONCRETE WALL EXPANSION ANCHOR
(SEE CONCRETE CONST. NOTES 18" 0. ¢
NO.I,P.6)

S\ 2"RIGID INSULATION & Ib
FIBER GLASS (R-8 MIN )

\CAsT IN CONTROL JOINT OR
SAW CUT JOINT

NOTE . INSULATION R-I! MIN. (R-30 IN UHEATED AREA)

@ Copyright May 1978 Solaron Corporation
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COMMERCIAL HEAT STORAGE UNIT

WOOD CONSTRUCTION

1. WALL CONSTRUCTION TO BE SINGLE 2" x 8" NAILED VERTICALLY 16"
0.C. (NO TOE NAILING). VERTICAL 2" x 8" AT CORNER TO BE
NAILED. A SINGLE 2" x 8" HORIZONTAL BEAM WILL BE NAILED IN
(USING 'SIMPSON' LU 26 JOIST HANGER AT EACH VERTICAL STUD)
6'-0" FROM FLOOR ALL AROUND. A DOUBLE 2" x 8" BEAM HORIZON-
TAL AT TOP AND BOTTOM TO BE NAILED IN (USING 'SIMPSON' LU
26 JOIST HANGER AT EACH VERTICAL STUD). THE INLET AND OUT-
LET OPENING TO BE FRAMED WITH 2" x 8" BLOCKING; OUTSIDE DRY-
WALL SHEATHING TO BE INSTALLED AFTER WALL FRAMING IS SET,
ANCHORED AND INSULATED. INSIDE SHEATHING TO BE 1/2" EX-
TERIOR GRADE PLYWOOD OVERLAID WITH 1/2" TYPE X DRYWALL (ALL
SEAMS TO BE CAULKED WITH DOW CORNING 732 SILICONE SEAL-

ANT. 28-GA. SHEET METAL MAY BE SUBSTITUTED FOR THE DRYWALL.
ROCK BOX MUST BE AIRTIGHT; SEAL ALL JOINTS.

2. INSULATE ALL VOIDS WITH 3" TG 3-1/2" FIBERGLASS BATT INSUL-
ATING (R-11 MINIMUM). ADDITIONAL INSULATION REQUIRED WHEN
PEBBLE BED IS LOCATED IN AN UNHEATED SPACE (R-30 MINIMUM).
DO NOT USE STYROFOAM OR URETHANE INSULATION AS BED INNER
LINER.

TIE RCDS RUNNING IN EACH DIRECTION HORIZONTALLY FROM FLOOR
(6'-0") THROUGH WALL SHALL B: STEEL TIE RODS 7/8" DIA.
THERE SHALL BE TWO 5" x 6.7# CHANNEL STEEL BEAMS ON TOP AND
BOTTOM OF TIE ROD WHERE THE ROD PENETRATES OUTSIDE OF WALL.
AT POINT OF TIE ROD CONTACT WITH CHANNEL STEEL BEAMS SHALL
BE A 3/8" x 3" x 3" STEEL PLATE WELDED TC THE TWO CHANNEL !
BEAMS WITH A BOLT AND NUT AT EACH END OF TIE RODS. PRE-
TENSION RODS UNTIL WALL CENTERS HAVE CONCAVED INWARD AP-
PROXTMATELY 1/8" BEFORE APPLYING SEALANT TO JOINTS.

(95 ]

4. [NSTALLATION SHALL COMPLY WITH ALL AFPLICABLE NATIONAL AND
LOCAL BUILDING CODECZ.

QC) Copyright May 1978 Solaron Corporation
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COMMERCIAL
HEAT STORAGE UNIT
WOOD

/2" EXTERIOR GRADE

NOTE: //_mwooo(uc WOOD CONaT,
, IF AIR NANDLER LOCATION OPTION MO.| NOTER MO. 3, 08 %)

IS USED A 14"x 14" OR 18"¢ 18" OPENING WITH "

ROCKS SCOOPED AWAY SMALL BE NEEDED ta4” STUD

SEE pyg. 12

5-1/2" FILER GLASS
BATT INSULATION(SEE NOTE)

3/8"x 6" LAG BOLT W/
WASHER @y 24" 0.C. & ONE
EACH CORNER

DOUBLE BEAD OF
SEALANT ALL JOINTS
(SEE GENERAL NOTE 3,p.2)

LID TO BE PLACED "
DIRECTLY ON 2 x 8 PLATE \I/Z MOISTURE-RESISTANT

SEE NOTE Ancn/ AND SEAL AIRTIGHT aToE LIDS Of BeSAR

SHEET METAL

DBL 2x8 HORIZ.(SEE wWO0OD
CONST. NOTE NO.I,p 8

| __——2x8 I8"0.C.

/2!0 BLOCKING
E ;!’.\/l‘}

3/8"x3"x3" PLATE wITH
WASHER & NUT® EA.TIE ROD

ol
ook |
|I

4'-0" MAX.

TT————ROCK

MAX. DEPTH T~

TO0

N. ‘=(2) C5x6.7 AROUND BOX

TIE ROD SEE NOTE 3, p8

S 3/6"EXTERIOR €RADE
ROCK MUST BE CAREFULLY &‘ﬂ PLYWOOD

LOADED TO AVOID DAMAGE 31 :

YO THE METAL LATH AKD o 1.\_!/2 MOISTURE - RESISTANT

Opt - g TYPE "X" DRY WALL
80X. 09 ‘ob,‘:oc’ i \
5 _ 8" FIFTR €LASS PATT
\ TIMarLATION (SCE HO. 2 pg @)

SIMPOON LU 28 JOIST HANGER
CA. 220 (CR CQUAL

BOTTOM

l 40'!“!0

1[_._

DBL 2x8 PLATE SHALL BE
9 AMCHORED w/5/0"DiA. x

8" KEADED AMCHOR DOLY OR
8/0"=x 8" EXP. AMCHOR
{t6"0.¢. TYP,)

LR LR oo.
io"o‘o p

N EXPAMDED METAL LATHN
TURM UP EDGES ALL
AROUND ( SEE XN, KOTES

NO.8, 8g.2 )
POMD BEAM BLOCK 3" TO4"
SPACE BITWEEN DLOCKS @
MOTE: INSULATION R~ii MIN. (R-30 IN UNEATED AREA) WALLS

2" NIBID -6 LB FIRERSLAS
INSULATION (N 0 BikM.)

MOTE. INTERIOR SURFACES AMD INBULATION OF ROCK BOX MUST BE
NON-CONBUSTIBLE AND SUITABLE FOR TEMPERATURES UP TO 200° F

@ Copyright May 1978 Solaron Corporatiun
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COMMERCIAL
HEAT STORAGE UNIT
WOOD “

NOTE:

ALL BURFACES IN CONTACT

WITH AIR STREAM MUST BE
COVERED WITH NON - COMBUSTISLE
MATERIAL (STEET METAL OR

GYP. BOARD )

DRY WALL OR
SHELT METAL "\ PLYWOOD
INSUL ATION
TOP
onnnuc\ PLYWOOD

X

SEE NOTE
ABOVE T

DBL 2x8-

| CHANNEL STEEL
WALL BRACE

-TIiE ROD

OPTION DRY WALL
ON OUTSIDE OF

BOND BEAM BOX

BLOCK
SEE NOTE BELOW

i
sex wore

ABOVE

INSULATION BETWEENM
STUDS

PLYWOOD -

MOTE! N\ DRY WALL OR
BOND BEAM BLOCK MUST BE N
PERPENDICULAR YO WA LL BOTTOM SHEET METAL
COMTAINING BOTYOM OPENING OPENING
@ Copyright May 1978 Solaron Corporation
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COMMERCIAL

HEAT STORACE
ATTACHMENT

EXISTING WALLL

—— 0 i o ) P . 7 T >y
SO 4 e faa
| i e 3 s
4 e
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i ! ‘ / 1 \
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| G l_\_w VAV,
|

| ]
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2"x8"¢'

\ _ |-
! MW= 2 5
|

WOOD CONSTRUGTION PLAN
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CONCREZTE CONSTRUCTION PLAN

May 1978
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T e v
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7/8" DIA. TIE ROD ~ « F.ow. 40
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2"xn" / [- L - |
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3/8" DIA. x 8" LAG BOLT _/ T EI P PP 0
3" PENETRATION 24" 0.C. [ Qe o .M
| R R
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5/8" DIA. EXPANSION ANCHOR L o noe
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26 EA. 21n8 (OR ENUAL)

QECTION npt

5/8" ROD COUPLING
CONCRETE VIALL—\ GRINNELL F!3.1T5

3/8"DIA. 18" ALL THREAD
BENT 90° 4" FROM EHD

8/68" DIA. EXPANSION ANCHOR
(KWIK BOLT 58-6 OR EQUAL)
16" 0.C. IN CENTER OF WALL

I
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LOCATIONS

NOTE: FOR USAGE SEE
GENERAL NOTE I3, pg. 3.

OPTIONAL AIR HANDLER & DUCT

COOL AR YO & FROM
BOTTOM OF ROCK BOX

TRANSITE DUCT

HOT -

WATER COL—— e
[~ e

MD-2

OPTION NO.! SOLARON |
AIR HANDLER LOCATFD - I
I/

/

ON SIDE OF ROCK BOX
METAL LATH

SOLARON AIR HANDLER —————
SUPPORT BRACKETS
HEAT STORAGE
UNIT (ROCK BOX)

N

HEAT STORAGE /

UNIT (ROCK aox)”\\‘ T
_ COOL AIR TO 8 FROM
) BOTTOM OF ROCK BOX
\\\

OPTION NO. 2 SOLARON
AIR HANDLER LOCATED ON

FLLOOR /

7
/

N __HOT WATER
colL

[ _OPTIONAL
BYPASS

,(\ Copyright May 1978 Solaron Corporation
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METAL LATH SAMPLE

( MUST BE GALVANIZED)

4
8 ]
— ¥ ‘ t \
/ A
e 7 . \ \ N /]
3
B / ‘ .) / o) /)
i ML AN/ R AN A
/4 - — T ———
6 T 6 Q) Bl @

47 g L

M SRS G ;

o\

1 . ) SUNTORED [AMONDEMESH
a ‘ fl £ Y] jeny VT .

RN O TS

. AA A 3.4Lbs PER SQ YD, '

| e
| L Y NI EORSTATE SR
; ¢ ORI GRCIAY \
| J SHICAGO il

£ e P L T

i
‘ L
| 4 Z (740 \¢ ﬁ

OR) PACT. 8
OF POLK ‘
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BOND BEAM BLOCK &
TRANSITE DUCT
N
DETAILS
2 WEB 3 WEB DO NOT USE
BOND BEAM BLOCK STANDARD BLOCK
’ P—T' TTION0 | /~—:o‘~g .a':m BLOCK M
' HH t M (2 WEB TYPE sHowN )
TRANSITE DUCT asnunoa-»?‘lr oy J oy AR ELOW ' TTP ARRAY SHOWN IS
— —= - FOR TRANSITE DUCT
SUPPORT  BASE APPLICATIONS ONLY
s (8| s
<P
Wbre
TRANSITE DUCT —— ] % V{J ’;il '
”.* I UL
BOND BEAM Bl OCK ARHf\\_./'_":_‘M_f!_#_WEW

r‘—‘—- L) -—'—’l | TRANSITE  pucT I i
- = ) ‘———— = !
- i ~ ML TA | - | 4
\ CLAM rot g il =
|

f
28 GA SHY W L
T0P SO
TRANSITE DUCT DEFLECTOR - SUPPORT BACLC
:\/, Copyright May 1978 Solaron Corporation




ROCK & SIZING METHOD

ANY ROCK USED IN THE HEAT STORAGE UNIT MUST BE CLEAN AND CONTAIN
LESS THAN 5% FINES. ROUND RIVER BED ROCK OF A GRANITE TYPE IS PRE-
FERRED. HOWEVER, FRACTURED HARD ROCK MAY BE USED.

WASH ALL ROCK BEFORE IT IS INSTALLED IN THE HEAT STORAGE UNIT.
WASHING MAY TAKE PLACE AT THE QUARRY OR AT THE JOB SITE. ROCK
MAY BE POURED INTO PLACE WHILE IT IS DAMP BUT SHOULD NOT BE
DRIPPING WATER. UNDER NO CIRCUMSTANCES SHOULD ROCK BE WASHED
AFTER IT IS IN PLACE.

ROCK SIZING METHOD

c: 4
TOO LARGE

CORRECTLY SIZED ROCKS
PASS THROUGH A | /2"

SCREEN, BUT NOT
THROUGH A 3/4" SCREEN.

ROCK MUST BE WASHED
AFTER SIZING.
TOO SMALL

(:) Copyright May 1978 Solaron Corporation
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HEAT STORAGE UNIT
CONSTRUCTION CHECK LIST

Calculate size of heat storage unit
Determine location of storage unit
Excavate (if required)

Prepare and install footings

Construct walls of storage unit

Install tie rod thru walls of storage unit
Seal interior of storage unit airtight
Install wall insulation in concrete box

Install bond beam block (if required, install
transite duct support base and transite duct)

Install diamond mesh over bond beam block overlap
6" and turn up wall 12". Clamp mesh to transite
duct, if used

Obtain rock of proper size

Clean rock

Fi11 rock carefully onto diamond
mesh

Fi1l remainder of storage unit, leave supply
opening clear and maintain 8" plenum space
with smooth surface

Caulk and install 1id to seal airtight

p.
p.

o

- . - M - S -

. 2w 18

Refer tc

A
1

2,7.,9.10,14

2,7,9,13,14

2, 15

6, 8
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SOLARON"CORPORATION
SYSTEM OWNER'S MANUAL

You arc to be congratulated on what could well be the most gratifying
purchase you will cver make in your life. By rcading “the material
contained within this manual you will be able to better understand and
appreciate not only your investment, but also your personal contribution
to help in casing the Nation's energy crisis.

CCNTENTS

o A Description of your SOL ARON.Systcm
= Overview of System
o General System Description
= Colicctors
= Hcat Storage
- Sotaron® Air Handling Unit
~ Gravity-Opcrated Dampers
- Domestic Water Prcheater
-~ System Controls
— Auxiliary Heating System
o How to Operate your SOL ARON" System
e Routine Maintenance
o Steps to Follow to Obtain Maximum Performance
from your SOL ARON Svstem
o If your SOLARON System Does Not Work

System Instalied By

System Supplicd By

L
Solaron 13 a registered trade name of the Solaron Corporation,

‘(onwuxh' 1978 Solaron Corporation, 720 So. Colorado Bivd.,

Denver, Colorado 80222




A DESCRIPTION OF YOUR SOLARON*SYSTEM

Overview of System

Space heating with solar energy has been the subject of research and
development in the United States since 1938 when MIT built its first solar
heated house. In 1943, Dr. G O.G. LOf built and installed a successful solar
air heating system in his home in Boulder, Colorado; a prototype system,
also using circulating air, has worked continuously in his Denver home
since 1957 with no maior problems and minor maintenance cost.

Thus, the technology of space heating by a solar energy air system has
teen well developed for a number of years and could have been applicd to
large scale use of it was economical. However, low fossil fuel and electrical
encrgy costs discouraged the use ol relatively expensive solar heating
systems until the 1973 oil and energy shortages. When fucel and electricity
prices began a rapid upward spiral, solar heating became economically

compcetitive in many parts of the world

In carly 1974 Dr. LOf and several associates organized Solaron
Corporation to desaen, manutacture, and market solar heating systems for

residential, commercal, and industrial buwildings. The company's technical
staff designed a solar air heating production mode!, based on Dr, Lof's
knowledee and ¢oaccumulated vears ol practical experience with the
1957 prototype system an the LG residence. Since 1974, Solaron has
furnished <olar hegting systems for a large number of residences and
commercial buildings throughout the US A, and overscas
The Solaron Corporation solar heating system s etfective in residential,
commerical and fu gl builldings. Air s the arculating heat transfer
mcedium. The patented Hat plate cotlector array consints of a2 combination
of factury preassembled  pan which can be mounted ducectly on a
south lacing root proper Ll with proper supports on g tlat roof or n
anot! nta stion near t spdee Lo be heated. A factory pre
assembled ar handling anit tanmg automatically actudated dampers, an
1 3 lemperature control panel com
pletes N} A tullsize, guniliary conventional heating

system and t! f thor are provided by others




HOT AIR FROM—"]
COLLECTORS

BACK DRAFT -—A

DAMPERS

HOT WATLR COIL
MOTORIZED DAMPER-1

MOTORIZED DAMPER-2 — o

COLLECTOR

COLD AR TO
COLLECTORS
HEAT

STORAGE
uniy

RETURN

TOP PLENUM

AlR
HANDLER

SUPPLY AR TO THE BLDG & TO THE
AUXLIARY HEATING uMIT

GENERAL SYSTEM DESCRIPTION

This drawing is intended to show a typical installation and relationship of
the collectors, air handler, heat storage unit, motorized dampers, back-
draft dampers and domestic water coil. The dampers used in solar AIR
systems arc very important to the successtul operation of the system.
Therefore, Solaron provides special dampers with airtight seals which are
designed for long life and trouble-free service. The purposce or fur<tion
of cach damper 1s described below:

o MD-1:

o MD-2:

s BD-1:

° BD-2:

Motorized damper. Closes to prevent cold air from falling
from the collcctor and leshing into the system in the
“Heating from Storage Mode”

Motorized damper. Closes in the “Storing Heat Mode” to
direct air to the heat storage unit.

Backdraft diamper. Closes in the “Storing Heat Mode™ to
prevent reverse Hiow down the return air duct.

Backdraft damper. Closes in the “Heating from Storage
Mode™ to prevent the possibility of cold air from being
drawn down from the coliector and leaking into the system.,

~J
<




The fellowing are generalized system modes of operation. The system in
your building may have different design features.

Mode A. Heating from Collectors

Air, the circulating heat transfer medium, is drawn through the fiat plate
collector where it is normally heated to about 12G°F - 150°F . When the
space requires heat, the solar heatea air is drawn through the air handling
unit in which a4 “otorized damper is automatically opened to direct the
hot air through the auxiliary heating unit and out into the space. The air
then returns to the collector at about 70°F waere it is again heated and
the cycle repeats itself,

Sotar f
\ /) Cullectors
N F, HEATED SPACE
Solar
Heated
Supply l
Air Handier — N A
Retyrn
L - I :
t ———
D-2
4 |
-
Auxiiiary
Heating

Mode B. Storing Heat

When the space temperature is satistied, the automatic control system
diverts the solar heated air into the heat storage unit where the heat is
absorbed by the po ble bed. Relatively cool air tfrom the bottum of the
heat storage unit (1.e., normally at 709F} returns to the coilector where
it 1s heated.

t “EAY STORAGE UN ®. "rg Heat
" F 173t f.e8 = Trg worn €, WY
s - im o N Cn Battom: "kt
\ o . as gty .~ ety ¢ eriy

¢ WLET Tamperature 3 (owm,




Mode C. Heating from Storage

At night or on cloudy days when solar energy is unavailahle and when heat
is needed in the space, the automatic control system directs the building
return air into the bottom of the heat storage unit, up through the pebbles
where the air i heated, through a portion of the air handling unit and into
the space via the auxiliary heating unit fan. When the solar heated air does
not maintain the space thermostat setting, the automatic control turns on
the auxiliary hcater to add the required heat.

HEATED SHACE

Solar
Heated
Supply
Ar

=

— Q — Rx?:rn
—
\y D-2

| d
PR Aux liary
- 2 4 Heating
= =
HEAT STORAGE UNIT.The
TO°F —1 Heat Stratification Provides
A Good Supply A.r Temp ~
— eratute To Heat Thne Blag.

Mode D. Summer Water Heai...g

in the summer, when space heating is not required, air is drawn through
the collector where it is heated and then across the water heat exchanger
coil. The solar heated air transfers its heat to the water which is being cir-
culated through the coil and the cooled air is then return back to the

coilector inlet.
solar =
Collecters
CQOLED SPACE
Optional
Ccoleg
I Supply
Air

Air Mandler — :
Return
- “'
4
i)

MO -

r
r S— 1

U




Mode E. Heat Pump Systems - Second Stage Heating
(solar energy available)

Heat pump systems should not operate in their heating mode when the
return air temperature is high (above 75YF). Theretore, on a call tor
second stage hcating with heat pumps, the solar system is bypassed. All
the return air goes through the MD-3 bypass damper to the indoor heat
pump unit. Note the solar energy is not wasted since it will go into storage
and be used later when there is a call tor tirst stage heating,

Solar
Cotlectors

HEATED SPACE

Heated
Supply

| Auxihiary
Air

‘ _tmurn
b Alr
D-2 dﬁ':‘ Qo3
A\ ] :
= ==
—=1 ( !
— J * Domestic 9
ot G water e
e ekl Corl Heat Pump
E:_’Q'_‘;:
PR———

Mode F. Heat Pump Systems - Second Stage Heating (no solar)

This is the same as Mode £ except the solar gir handling unit 1s not storing
heat, All the return air goes through MD-3. Ay soon as there is a call tor
first stage heating the system will heat from storage and the system
operates as in Mode C

HEATED SPACE

Auxngry
eated
Supply
Air

Returr N

Heat Pump

82
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Collectors

The Solaron air hecating collector has a flat absorber and heat exchanger
plate, is internally manifolded and insulated, is constructed of steel and is
covered by special high transmittance glazing. The solar radiation is
absorbed and .converted to uscful heat energy with air as the transfer
medium. The collector is subjected to its most severe thermal conditions
of up to 400°F when it is in dircct sunlight and the system is not
operating because there is no heating requirecment. The collector perform-
ance is optimal if it is oricnted due South and tilted at an angle of latitude
plus S to 15 degrees for space heating and latitude minus S degrees for
domestic hot water heating and many process heat applications. A variance
of 60 degrees from due South, as an example, will generally require an
additional 20 percent collector arca and a S degree variation in tilt from
optimum will require approximately 3 percent additional collector area.

The air flow in the Solaron collector passes beneath the absorber in a duct
that is formed by the absorber and a sccond metal sheet. The absorber,
therefore, is insulated by a dead air space between it and the glazing. This
design makes for a more efficient collector in most applications and
protects the absorber surface from dust or other airborne contamination.

The collector utilizes a patented air manifold system to minimize ficld
installation labor and assure uniform high pertormance. The manifold
system replaces most of the ductwork normally used to interconnect
other types of air heating collectors.

TEMPERED GLASS
COVER

SELECTIVE COATED
ABSORBER FLATE —— _~

“— INTERNAL MANIFOLD AREA
AR FLOWS FROM ONE PANTL TO ANDTHER

&
\‘\ THROLGH THE PORTS & MANFOLD AREA
AW
- \
COLD
AIR
70°F
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Heat Storage

The use of pebbles in the heat storage unit is particularly effect:ve with an
air circulating solar heating system. The pebble bed maintains a steep
temperature stratification (i.e., hot on top and cold on the bottom).
This allows air to be provided at the highest available tempcerature to the
heated space from the top of the pebble bed. It also allows air to return
from the bottom of the bed to the collector at essentially room tempera-
ture. This ensures maximum efficiency of solar heat collection and
delivery.

The most cfficient and least expensive heat storage device for use with a
circulating air system  a bin of clean pebbles between 3/4 inch and 1%
inches in size. The storage volume is normally sized in accordance with the
paramcters illustrated. increasing the storage above the range of 0.50 to
0.75 cubic feet for every square foot of coilector will have little or no
effect on increasing heac obtained from the selar system.

L] EFFECT OF ROCK STORAGE mASS
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&

10° 140° 120°
: (4
70°F JOF., 7JF.
8AM 1AM 2PM SPM

Charge Cycle*

A typical solar system during the winter starts in the morning after having
used most of the stored solar energy for the nighttime heating require-
ment. The collector outlet temperatures (and temperatures into storage)
‘typically peak during the middle of the day and are lower in the early
morning and late afternoon. This results in stratified layers of heat such as
1200F to 140°F at the top, approximately 140°F ncar the middie, 100°F
to 120°F ncar the bottom and 70°F at the bottom.

5 )

g cia i M e i

QE. O, < 1 A

8PM 11PM 2AM 5 AM

Discharge Cycle*

Heat is extracted from the storage unit in reverse of the charge cycle.
The encrgy stored in the late afternoon is used first.

Encrgy stored at the highest temperatures during the middle of the day
is used at night during the peak heating hours,

Encrgy stored from the early morning hours is used towards the erid of
the peak nighttime heating hours.

* Propagat on of the temperature profile through the pebble bed during
a typical chargedischarge cycle as measured in actual system operation
at Colorado State University.

The length of time that the system can heat from the solar storage unit
will vo a function of the amount of solar energy available and how
cold i 1s outside. There can be times when there will be no heat in the
storage unit (i.c. cold winter days when all of the solar energy collected
during the day is entirely used up during the same day).




- —

Solaron Air Handling Units

Solaron provides a standard factory
preassembled air handling unit, in- sawte

cluding a blower_and ficld installed i ol A0 o

motor. A scparate pair of motor-

installer attaches ducts from the
collector, heat storage, and auxil-
iary heating system to the air
handling unit. Certain systems may
require additional motorized
dampers.

ized dampers is  furnished  for Vg o
mounting in the duct system. The . ~ .

The air handler can be mounted
cither wverticaliy or  horizontally,
The  motorizced  dampers  are
mounted at convenicnt positions
in the ductwork between the collec-
tor and the air handler and between
the air handler and the auxiliary
heating system.,

Gravity -Operated Dampers

A typical Solaron  systemm will
contain two uravity-operated

dampers located on the return air

side of the solar system. These E—{
dampers automatically open when

air is blown through the ducts by

the solar system However, when

the system is not operating these

dampers  will automatically  close

to prevent the cold night air from

leaking down the ducts and into the

heat SInrave unit,

Domestic V\/.n_yr”{’rcj‘l_l}‘ilr:r SEE SCHEMATICONP.13

This is an option which may or may not be included in your system,
The water preheater system contains an dir-water heat exchanger coil, a
small water Grculating pump and an insulated storage stonk. During all
months of tvear, hot air from the collector heats the « ater circulated
by the pump throush the heat exchanger cotl, Warmed water is collected
in the insulated storage tank, from which the regular water heater draws
its supply. The preheater is replenisned from the cold water hine. A
simple contiol turns the pump on when solar heated air s being delivered
from the callector, While many Sy stems have two domestic water tanks,

certain svstem designe require only one
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System Controls

As part of the complete heating system, Solaren furnishes an automatic
contro! system, including the nccessary sensors and switches. The
controller acts to shift the system automatically from one mode of
operation to another, as required. The control system turns on the blower
for collector operation when the sun is providing cnough energy for
storage or use. It aiso controls the blower in the auxiliary heating unit
when air circulation to the heated space is required. The controller shifts
operation between heating the building space and storing heat during a
sunny day, and later acts to circulate heated air through the storage into
the building at night. .n addition, the control system turns on the auxi'iary
furnacc when more heat is required than the solar collector or heat storage
can furnish.

CONTROL UNIT

O sunwer wikTen °

Ve

Auxiliary Heating System

Every solar heated building requires a tull size, auxihiary heating unit
which uscs locally available fuel (clectrinny, gas, oil, wood, propane, et )
Because Solaron’s solar h ngosystems use air 4y the circulating heat
transfer medium, they are casily integrated into conventional air distribu-
tion systems

The auxiliary unit must be sized 1o furnish the entire building heating load
on the coldest day of the year

The auxiliary heating 1s furnished by gas, o, or electric dirci nieaters or
hydroric coils mounted in the conventional duct system. The automatic
damper system in the Solaron air handier wiil automatically respond by
directing dair to the space or 1o storage, as required. Control interlock

between the solar system and the conventional heating unmit utilizes
standard temperature control practices




The following information sets forth a detailed description of the control
logic to opetate & Solaron system. You should refer to the following
system schematic and the legend to assist in understanding this section.

There are two models of Solaron controllers used in most Solaron systems:

1.)

2)

For use with conventional heating systems (which may include air
conditioning).

For use with most conventional heat pump auxiliary systems.

SOL AR ENERGY AVAILABLE. When a 409F differential is achieved
between sensors Teo (collector outlet) and Tej (collector inlet), the
following cvents take place:

A. Storing Heat - no demand for space heating.

1. Differential thermostat in controller will energize control
circuit to: open MD-1; turn on Solaron air handler blower;
turn on hot water pump (optional); close MD-2.

B. First Stage Heating - demand for solar heat in space.

1. The controller circuit will: turn on auxiliary unit fan (auxil-
iary heat source is off); open MD-2

C. Sccond Stage Heating - demand for additional heat (auxiliary).

1. The conventional space heating control circuit will bring
on the auxiliary heat source (gas, electric, oil, ctc.).

2. The heat pump control circuit will bring on the heat pump
compressor and tully open MD-3. (Note: MD-2 closes on
second stage tor heat pump.)

D. Third Stage Heating (heat pump applications only ).

1 A sccond thermostat will bring on electric resistance strnip
heating clements in auniliary heating unit. (An outdoor
temperature sensor may be used insteag of a second

thermostat.)
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SYSTEM SCHEMATIC

Sequence of Opcrannn
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e Scsbilidiaanid® A i ——y gt R )
al Difterential thermostat AMD-1 Motorized Dampers
\ MD-2
']‘. Temperature sens i collector inlet MD-.
) AMD-3

Bl Jachdratt Dampuers

T¢ Temperature sensor roch bin storage nD2

Tw Temperature sensor water tank D-1 Manual Dampers
Wi First stage of heat [yolan) D2

Wo  Second staye of heat (aus hary) AMU  Air Hand! g Unit
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SOLAR ENLRCY NOT AVAILAsEE When the differential between
Tco and T drops to 2591 o less the following takes place:

A.

B

The conventional space heating control circurt will: close MD 1,

turn oft air handler blower; turn oft hot water pump (optional);
open MD-2.

First Stage Heating - demand tor stored solar heat in space.

1. When T, sensor (heat storage box) is above 90“F | the con-
ventienal space heatine control arant will automatically
bri... on the auxihary heating unit to ensure 4 minimum
supply air temperature which will avord the sensation of
drafts. (Note. The heating system will sull be airculating
air through the heat storage unit to ensure all of the solar
energy 15 used )

C. Seccond Stage Heating (same as 1C abowe).

D

Third Stage Heating (same as 1-D abosve) - heat pump only.

DOMESTIC WATER HEATING

A.

Winter npetation pormits domestic water to be prebeated any
tirne the systemoas stormg hest The sensor Ty widl shut ot the
hot water pump wien set point tempecature ot 10T (can be
adjusted) in the domestic water storage tank s reached

Summier operation permits the Ty sensor when satisfied, to shut
down the hot water pump and Soleon e handler and dlose
MO 1 until water temperature i the storage tank drops 1541
below set point ol Ty

AIR CONDITIONING

A

Solar available  Syvstem preheats domestic water, auvilury system

couls space as demand as dictated by thermostat and MD-3 opens
fully

Solar vraval bl Nunelary system operg VIV A by and
the solar air h Her and domiostico water pumgps ate oft

Yl




HOW TO OPERATE YOUR SOLARON"SYSTEM

The Solaron system is simple to operate. All you have to do is set the
thermostat to the desired temperature. The automatic control system will
do the rest. We recommend that to obtain the most bencfit from vour
solar system you reduce the thermostat temperature setting to 65°F
(180C) or less at night during the coldest period of the year when the
storage will typically be depleted before morning. (Heat pump auxiliary
units may be left at onc temperature sctung. Consult your hcat pump
supplicr for sctback information )

For the rest of the year, to minimize auxiliary encrgy usage, the thermo-
qtat should not be sct back at night. If it is reduced, the usage of backup
fuel may actually be increased. The system is designed to turn on the
auxiliary system when there s a two devree (or more) ditference in the
temperature of the heat space and the thermostat sctting. Accordingly,
when you increase the thermostat setting in the morning, the auxiliary
heating system could be turned on even though there may still be suffi-
cient heat (solar) in storage.

Winter - Summer Qperation

Many solar systems have two operating cycles. The winter cycle is for
heating your home and pre heating the domestic hot water (if you selected
this option). The summur cvele s only for preheating the domestic hot
water. The system controller has a wwitch which is visible from the outside.
Vou should move thes switch to the desired operating cycle. The svstem
controller is typically located in the mechanical room, near the air-moving
cquipment., YO DO NOT HAVLE TO RI MOVE THE COVER OF THE
SYSTEM CONTROLL LR TO MAKLE THIS ADJUSTMENT.

A typical cystem may also have onc or morc dampers which must be
chaneed at the same time. See schematics 0N Pases 13, 4, S and 6 tor the
location of these dampers D1 and D 2. These dampers arce generally
manually operated, These dampers are not supplicd by Solaron so you
hould have the installer explam how o operate the dampers he selected
for cour system. IF THE DAMPER IS SLT IMPROPLRLY YOU MAN
GET NO STORED HEAT IN THE WINTER WHEN YOU NLELD IT OR
YOU MAY STOP' HEAT N THIL SUAMMER WHEN YOU DO NOT
NEED IT. Sous low tions may regquire heat to be stored in the summer
due to nipht b ratn vds

(,1
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Optional System Monitor

Your system may have an optional “Svstem Monitor” which would typi-
cally be installed near the thermostat. Sixv operations are monitored and
will indicate which functions ot the system are operating. Typicaliv the
monitor will show the simultancous operation of more than one function.
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A light by these operations indicates the tallowing tunctions

System On System s ready 1o operate. H this hight s not on
then chech et breaker of tuse box 11 the h tht

stll s not ¢.a then Gdl swervicemuan

Solar Collecting Power i being supplicd to the solar air handier,
the blower motor s operating and air 1 circulating

through the colledton

Water Preheating Power i bemg supplicd 1o the water pump and the
domuestig 1 wal procheat s operaimye This
operation will taanction only 0 you selected this

oplion

Solar Heating Solar heat s beme supplicd 1o the house 1 solar
colly N [THAR 1 Mot s I iplied
Jirecthy by 1t} f thory neat s nye
supphed 1 \ Il aus v hea nht
dMsa on then 1t L sastem s supplying pad ol

heal tequerement

Auxiliary Heating Auniliary heating system s operating
Conling This operates vt the hoose has convento il
1He condn nn
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ROUTINE MAINTENANCE

The Solaron systern requires only minimal upteen for ‘cconomical and
long-lasting opcration. We recommend that a qualified serviceman check
the operation of the system twice a year. The system installer will either
perform this service for you or will recommend a serviceman.

BE SURE TO DISCONNZCT ELECTRICITY BEFORE SERVICING
ANY ELECTRICAL CCMPONENTS (controller, air handler, dampers,
etc.).

The minimum maintenance requirements to he den< are described below:
Solaron Air Handler Model AUQ400 AND AIOSOD

Blower Mntor Vistally check motor to confirm which type
you have. DONOT OVER-OIL.

Type 1 — Permancntly sealed bearings - no
oil required.

Type 2 — Motor with oil cups - oil twice a
year (#20 S.A.E. non-detergent oil).

Blower Bearings Permanently scaled - no oil required.

V-Belt Check wear and tension, replace if necessary.

fan
A0 | DAMPER
apwsTamLe \.;\\{( ( ’]Z\\ r/':t‘fgg i L.INKAGE
woToR M’Ym'/ o V-BELY ‘\ DA'qPER
MOTOR
Solaron Motorized Nampers
Damper Metors Oil twice a year (#10 S.A.E. nondetergent

oil, similar to #465 Andcrol or Goodlight
#10 0il). DONOT OVER-OIL.

Damper Linkage Check play and tension of all push rods and
arms. Check damper closing for tight scal.
Readjust if nceded. Oil (same as damper
motor above).

Water Pump The Grundfos circulation pump reauires no
- otling since it is water luhricated during
normal operation. Your svstem will have a
water pump only if the domestic water
preheat option is sclected.,

Filters These should be changed twice vearly or
more often if conditions warrant. It s im
portant that filters be clean il the system is
to operate ctlictently. New sydtem owners
should change filters after the first four
weeks of operation.
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STEPS TO FOLLOW TO OBTAIN MAXIMUM PERFORMANCE
FROM YOUR SOLARON"SYSTEM

Estimates of system performance are typically based on average weather
burcau data accumulated over many years. Yearly variations are to be
expected because of changes such as solar radiation available, tempera-
tures, wind conditions and living habits.

The amount of hcat supplied by the solar system will vary by month. For
example, a system designed to supply 60 percent of the ANNUAL heating
requirement may supply only 25 percent in the coldest month of the year
and virtually all the heating requirements in the spring, summer and fall,
If a system is supplying only 25 percent of the heating requirement tor a
month, then most of the heat p.oduced by the solar collector that month
will be supplicd directly to the heated space during the day and very little,
if any, heat will be retained in storage lor use at night.

CRTERIA FOR SELECTION OF THE ANNUAL FUEL SAVINGS PERCENTAGE

) = N0 %, OF Tt YEARLY WEAT NG LOAD
= SLPPLED BY TeE SOLAR SY."EM
5 s
'b
3
- — 29 %

-~ SPALE MEAT NG LCAD AS A FUNCTITN OF
Tl Tivg O TWE TEAR

Heat n

4 A S OND J F M awmy
Tme of Tewr

BULDNG THE LOAD VARES WiTw THE TME OF ThE YEAR  ThHE SOLAR SrSTEM

SPACE SHOULD MOMMALLY BE S2ED T0 PROVIDE 25% TO 787 CF ThE

HE ATING YEARLY nEATING LCAD

o = NOTE ThE 100% SYSTEM =AY 4 LARGE AMOUNT OF NONUTILIZED
ENERGY AXND 1S TaPkAC! (AL & LNECONOM C AL




To improve the effectiveness of your solar system you should do the
following: 3

Insulate your house. Consult local insulation suppliers for exact R value
recommended for your area.

Use double pane glass or storm windows.

Remember that many fireplaces waste heat when they are in use.
Keep fireplace dampers closed when not in use.

Run exhaust fan for minimum time.

Keep windows and doors closed during heating season.

Set thermostat at maximum of 70°F (21°C) during day and maximum
of 659F (18°C) at night only during the coldest period of the year.
See section on “How to Operate Your Solaron System' for a descrip-
tion of the problems of improper night setback.

Caulk your housz to minimize air leaks.

Minimize usage of clectrical, fuel oil and/or gas operated appliances.
What may appear as fuel usage may also be increased usage of other

appliances.

Insulate the prcheat water tank and hot water tank, if tanks are not
supplied with adcquate insulation.

Insulate hot water lines.

Note that the collectors are free from shading.

You should contact your serviceman only after concluding that you have
donc cverything possible to conserve energy.

95



e ———I I RS .

To improve the effectiveness of your solar system you should do the
following: .

o Insulate your house. Consult local insulation suppliers for exact R value
recommended for your area.

o Use double pane glass or storm windows.

¢ Remember that many fireplaces waste heat when they are in use.

o Keep fireplace dampers closed when not in use.

e Run exhaust fan for minimum time.

s Keep windows and doors closed during heating season.

o Set therrmostat at maximum of 700F (210C) during day and maximum
of 659F (18°C) at night oniy during the coldest period of the year.
Sec section on "“How to Operate Your Solaron System'” for a descrip-
tion of the problems of improper night setback,

o Caulk your housz to minimize air leaks.

e Minimize usage of clectrical, fuel oil and/or gas operated appliances.
What may appear as fuel usage may also be increased usage of other

appliances.

o {insulate the preheat water tank and hot water tank, if tanks are not
supplied with adcquate insulation,

o Insulate hot water lines.
o Note that the cotlectors are free from shading.

You should contact your serviceman only after concluding that you have
donc everything possible to conserve energy.
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IF YOUR SOLARON"SYSTEM DOES NOT WORK

To obtain assistance you should:

o First, contact the system installer. 1f you do not know the company's
name then call your builder.

o If your system installer should not be rea

dily available, then contact
any installer of Solar. n cquipment (see te

lcphone Yellow Pages).

o If you need further MSIstince, contact the nearest Solaron distributor
(see telephone Yellow Pages).

o Should all efforts to obtain local assistance not be successful, then
contact:

SOLARON CORPORATION™
1885 W. DARTMOUTH AVE.
ENGLEWOOD, CO 80110

(303) 762-1500

L ’
Due to Solaron™'s continuing policy of product Improvement, producls
and specitications may change witho notice

LT0024 12/78

9




IF YOUR SOLARON"SYSTEM DOES NOT WORK

To obtain assistance you should:

o First, contact the system installer. It you do not know the company’s
name then call vour builder.

o If your system installer should not be readily available, then contact
any installer of Solar: o cquipment (see telephone Yellow Pages).

o If you need further asivtance, Lontad the nedarest Solaron distributor
(see telephone Yellow Payes).

o Should Al efforts to abtain local dassistance aot be successful, then
contact :

SOLARON CORPORATION™
1885 W. DARTMOUTH AVE.
ENGLEWOOD, CO 80110

(303) 762-1500

L . . . .
Due 1o Solaron™' contimuing policy o produgt improvement, products
and specitications may change withow natice,

LT0024 12/78
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Cooling only?
heat pump duty?
the 40BA009 is both!

Versatility is what Carrier direct-expansion air handlers are
all about. The 40BA009 unit delivers peak performance in

Dimensions

__MODEL40OBA =~~~ | = 008
OPERATING WEIGHT (Ib)
Base Unit 255
Plenum t 50
REFRIGERANT | 12, 500, 22
Oper Chg (Ib) 3

COOLING COIL Plate Type

industrial and commercial heat pump or cooling only appli- Rows...Fins/in. , 3 139
cations. And whatever the application, Carrier's “block” Face Area (sq f1) ; 70
styling assures maximum capacity and minimal space FAN® !
requirementS. Nominal Cfm ] 3400
y ; , - Cfm Range | 2500 4300
This 40BA009 air handler can be used in applications Rpm Range 468-715
with or without ductwork. Rotation of the fan section makes Rpm Change per 1/2 Turn l 247
the choice of floor mounted or suspended installation possi- Pulley Pitch Diam (in.) | 14 )
ble, with vertical or horizontal air discharge. An accessory MOTOR AND DRIVE |
discharge plenum is available for even greater application Center Distance M2% (in.) ; 185
flexibility . . . it permits “free-blow” in-the-space installa- Min (in.) , 159
tions. Accessory electric resistance heaters may also be Motor Hpt..Rpm ! 1 3450
added to the fan-coil. All 40BA009 units and accessory elec :5_”": ’;;’";eus""m " ' 56
tric heaters are U.L. listed. [')‘.":’:ﬂ:' ;n:;e ('a: ) , 1929
Engineering extras make the Carrier air handler as FILTERS (Field Supplied) ‘
economical to operate as it is versatile. The resiliently Type ! High Velocity
mounted fan motor provides smooth, vibration-free opera Nurober...Bi \ ' 2 20x25x1
tion. The 40BA’s amply sized fan assures efficient and quiet MRS ; or 20x25x21
air movement thru the unit. DIMENSIONS (ft-in.)
Factory-insulated casings with removable panels permit ‘L’\""("g:‘h : . 3 g
easy access for unit maintenance and reduce installation ";i 'm c ! S
labor costs. And the 40BA fan-coil is built to retain its g |
. d 5 e CONNECTIONS (in.)
rugged, handsome appearance year after year. Weather Suction. OO —
Armor cabinets resist the effects of corrosion, rust, soot Refrig — Liquid Flare 5/8
and the extremes of weather. Conderaats ‘ 3.4 FPT
Air Inlet 36x277 16
These Carrier accessories tailor the 40BA009 Air Discharge |  1938x1714
to your exact job requirements - SASSEEN o T
: *Belt drive
» Flhel’ retainer packagc . tFurnished as standard equipment. others may be purchased locally
L Dlscharge plenum and QYI”E’ 1210 tiers are installed by remoeving rack spacers
® Inlet gnlle NOTE Expansion valve 1s not supplied with the fan coill unit Expansion
® Plenum spacer and heater enclosure " valve, check valve, filter drier and required piping 1o convert 40BA009 to
p s ¢
L] S‘np heater assembly 0“1 b 1. PAGE 1S indoor heat pump section are supplied with 38BQ0O0B outdoor heat pump
N s = ,m section
Nt L
F \'\,. NN N
Physical data *
FILTER OVERHEAD SUSPENSION
INLET AIR - ; ELECTRICAL
GRILLE RETAINER®> ROD HOLES (4) i DIAM OPENING PL?:S:AZSEE;;ZNV
A USE §-16 THREADED ROD _~ RESISTANCE HZATER
(FIELD SUPPLIED) PLENUM LY
OVERHEAD
SUSPENSION
ROD HOLES
. o
14 e}
BOTH W% e
SIDES NG
DRAIN OPENING —— >‘\ ELECTRICAL
LIQUID OPENING —— / / :Nog(gULi FOR
SUCTION OPENING —— / "SIDES \\ 8 ngiri:n%
/ \ 3
TH SI ALTERNATE LIQUID—
REMOVABLE. PRAEC B0 we BLTERNATE SUCTION — SPACE FOR SERVICE
Certified dimension drawings are available on request 8 ACCESS
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Selection procedure (with example)

Cooling

1 Determine required cooling capacity, air quantity (cfm), tem-
perature of air entering unit, and external static pressure.

Given:

Total CapaetilTCY i sommmie vosss savssmmmsmeis 119,000 Btuh
Sensible Heat Capacity (SHC) ...................... 70,000 Btuh
B ORI s o 55 s TR AT rcncy, S WA R b vk A T nr .. 3400 cfm
ExtOtnal Static Pressure ..o wumie cvive s omsmmaisiecs s 40 In. wyg

78 F db, 67 F wb

Temperature Air Entering Unit .

Il Select unit to handle required cfm.

Enter Cooling Capacities table at 3400 cfm and select umit 40BA009
Read bypass factor (.23)

Il Determine coil refrigerant temperature required to provide the
total capacitv (TC) and sensible heat capacity (SHC) at the
given conditions.

Enter Cooling Capacities table at 3300 ¢ tm and 67 F ewb for S0BAXS
Read across table to requined 119000 Btuh TC At top of cohimn, read

40 F required col refngerant temperature. Corresponding SHC s
79.000 Bruh

IV Correct SHC of selected unit for given condition (if other than
80 F edb).

Performance data

s et
|
]. EVAP AIR | COIL REFRIGERANT TEMP (F)
UNIT | Ctm € b; 30 35 40 a5 50
| Ew . i
e | | rcisnc' TC'SHC TC SHC TC SHC TC SHC
! | 72 1198 70'143] 65 128 60 112 b4 93 a4
e | “l »Q - \ s &l . 8
'2??0 67 1133 79 119 73 104 67 85 60, 69 52
| 62110, 86/ 96/ /9 Bl 72 64 64 43 a3
1 | |
| 72 160, 74,146, 69 127) 62 106 56
‘:oa: 34220 67 | 152 91 136, 85 119 79100 72 8 63
62 | 126/ 102'110' 98, 93' 90 73 73 a8 48
72 16, 7% 138, 69 106 66
‘::?‘O" 671 147, 9%0130] B9 109] 81 HG 72
l ° 82 | 1370 1151120 1081100, 100, 8Ol BO %1 54
pR— — - & - i .
BF Bypass Factor
Ewb — Enterning Wer Bulb Temp (F)
TC Total Capacny (1000 Bru!
SHC Sensible Heat Capacity (1000 Brih)
NOTES

1 Direct interpolation 1 perimissible Do not extrapolate
2 SHC is based on BO F db temperature ol aie entening indoor unit
Below B0 F db, subtract (cerr factor x « i) from SHC

Above 80 F db add (corr factor x cfim) to SH(

ENTERING AIR DRY BULB TEMP (F)

78 77 76 75 under 75

82 | B3 | 84 85 over 85

BYPASS 79
FACTOR 81
Coriection Factor

= - T
10 98 196 | 294

! 192 | 401 ,
20 87 | 174 | 262 149 46 \.-.4 formiila
30 76 | 153 20 | A0 {2 wwn hielow
Interpolation s peroussible Core oy 109 x (1 BH1 x [l HO)

3 Formulas

sensible heat capaciy (Brah)

Ndb tedb

109 x cin
v wet bulh temperature corresponding to enthalpy of 4
|
wb leaving evaporator codd m.wnb
total capacty (Btanh)
h h
Iwh swh T
45 %0
where  hoon enthalpy of air entenng evaporator conl

Enter SHC Correction Factor table, under Cooling Capacities, at
78 F edb and .23 bupass factor. By interpolation, the correction factor
is 1.66. Following the instructions aven

Corrected SHC
Tabulated SHC — (correction factor x cfm)
79000 — (1.66 x 3400) - 73,350 Btuh

V Determine fan speed and bhp required at given conditions.

Refer to Component Pressure Drop table to determine corrections to
required external static pressure. In this example, no accessories are
used, standard filters are used and wet coil ratings are required. No
correction is required. Otherwise, correct the required external static
pressure as indicated by the notes under Component Pressure Drop
table. Enter Fan Performance table at 3400 cfm and required 40 1n. wg
external static pressure for unit A0BA009. Read requied fan speed (667
rpm) and required bhp (1.07)

VI Determine if special fan motor or special drive is required.

The fan speed and bhp values shown in the Fan Peiiormance table, for
the gwven conditions, were not shaded or talicized Therefore, standard
motor and drnve are satisfactory

To select an outdoor unit to match selected indoor unit, refer to 38 Series

These units rated in accordance with ARI

Stancards 210-75 and 240-76 when used in
combination with components specified by
the manufacturer For combination ratings,
see 38 Series Condensing Unit publications.

100

« undvnmng unit puhln’.mm:.\

COMPONENT PRESSURE DROP (in. wg)

FILTERS®
UNIT CFM DISCHARGE INLET . WET MiNUS

PLENUM  GRILLE 1.in. 2.in. DRY COILt
2500 n 03 s 07 12

“::: 3400 20 05 07 10 18
4300 32 07 09 14

26
*40BANDY9 externa’ static pressure availlable s based on use of 1.n high
velooity filters I any other Bilter s used 0 each case deduct the value for
1 hilter from the requined external statc pressure and add on new filter
loss value betore entenng Fan Perforiance table
When A0BA00O9 15 used as a condenser avalable external stauc pressure
should be increased by adding apphicable value from this column

NOTE 40BAOOY vlectnie resistance heater stanic pressure loss 1s neghgible

AUXILIARY ELECTRIC RESISTANCE
HEATER DATA*
(For Heat Pump and Electric Heat)

: O
HEATER NUMBER HEATER  MIN
'Ng,f‘)l'}m SIZE OF T?(Tvc'- CAPACITY = AiRt
| (kw)  HEATERS (1000 Btuh) _(ctm)
\ 98 334 2500
‘é’:;‘ 9 84 2 196 66 9 2500
1 3 29 a4 1003 | 2500

*At nominal voltages of 240 or 480 volis

IMinimum cfm reguired to ensure sate operation ol heater

tMaximum allowabile size number and total kw that may be mounted on unit
ischarge

NOTES

1 4CBAOOY accessory electne resistance heaters are Ul approved fer mount
ing directly to the fan dischuarge

2 For 107 decrease in voltage decrease input kw and capacity by 19% For
105 increase 0 voltdge incredase input kw and capacity by 21%




Performance data (cont)

FAN PERFORMANCE
MODEL 40BA009
EXTERNAL STATIC PRESSURE (in. wg)

CFM 0 .2 4 .6 .8 1.0 1.2 1.4 1.6

Rpm ] Bh Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp | Rpm ] Bhp | Rpm | Bhp | Rpm | Bhp | Rpm | Bhp
2600 | 425 | .32] 495 43 | 580 .58 | 655 76 | 720 0827 790 109 | €30 | 1.28 | 890 | 1.487] — -
2700 | 475 . 25| 518 | 52 | 600 | .68 | 670 | 84 § ;0 !1€3 GCC 124 €50 1143’ 800 | 161 | — | -
2900 ' 410 47 ) 545 60 | 617 .78 | 690 96 | 750 113 810 | 1.3, 8eh T LLG — - - -
3100 | 480 .54 | 565 .72 | 645 89| 7207 111 F V70 | 121 | 828 150 251 1701 — - — -
3300 | 505 .63 | 582 81| 660 |1.02 7R~ 22t 0 (1421 &0 ' BS54 0y - — - -
3400 | 518 .69 | 600 89 | 667 (107} 7 N S 11.60 ¢ © 21 - ] — - - — —
3500 | 530 74 | 610 05| 680 |116) v~ o rplgRPr ¥ pea g0 | — = = = o
3700 ' 560 | 87| 635 | 107 | 700 |1.30 | 7¢» a0 | 810 V172l — - - | = - — — —
3900 | 580 (1.01 | 655 |1.23 ™17 tyagt o | = - - e . - o = — =
4100 l 610 |1.16 | 6756 | 137 | 735 *52 °~0 L4y — - = s = — = = = -
4300 | 640 1.28 | 700 | 1.56 C a8 = T =] = ] o= | oo | =} o =] =|=]1]=

2™ "JRequires special drive purchased locally

000 — htalics ind:cate need for special motor. Use 1% Hp, 56 frame motor purchased locally

NOTES
1. Maximum allowable fan speed 1s 1100 rpm

2 Fan performance is based on wet coil, clean 1-in_ filters, with unit casing losses deducted
3. When special drive 1s required, refer to Physical Data table for shafts' center distance lim:ts

DISCHARGE GRILLE AIR DISTRIBUTION
(Front Outlet Only)

UNIT CFM VVD LB CCH
0 85 17
40BA009 3400 22" 72 15
45 53 14

VVD — Vertical Vane Deflection (degrees)

LB — Length of Blow (ft 1s distance from unit to where velocity of arrstream
at 6-ft height has been reduced to less than 75 fpm LB may be ex-
tended by elevating bottom horizontal vanes

CCH — Clear Ceiling Height 1s minimum distance from floor to ceiling or any
obstruction

NOTE Length of blow is approximately proportional to evaporator air quantity

Electrical data

FAN MOTOR
(Single-Phase, 60-Hz)
VOLTAGE"
UNIT 115/200-230
) FLA
40BA009 160/92-80

FLA — Full Load Amps

*Motors and controls operate satisfactonly 10% above
and 10% below this voitage

NOTE Units are shipped wired for 230-volt operation

Guide specifications

Furnish and install direct expansion air handling unit(s) in the
location(s) shown on the plan(s).

Total cooling capacity shall be Btuh or more and total room
sensible capacity shall be Btuh or more at a coil refrigerant tempera
ture of ____ F under the following conditions.

F db,
F db,

F wb
Fwb

Air entering unit
Air leaving unit

Cooling coil shall be of nonferrous construction with mechanically
bonded smooth plate fins. Al tube joints shall be brazed with phoscopper
or silver alloy

Evaporator fan section shall have forward.curved doubleinlet fan
mounted on a common shaft. Fan shall be statically and dynamically
balanced and shall run on factory lubricated bearings. Fan drive shall be
V belt with a vanable pitch pulley on the fan miotor shafi. Evaporator fan
shall deliver ____ ¢fm with in. of external static pressure operating
at rpm. Fan motor shall not exceed horsepower

Casing shall be of welded angular frames supportingthe major components
as well as the panels. Casing shall be made of zinc-coated, bonderized steel,
fimshed with baked enamel.

Unit construction shall be such that horizontal or vertical discharge may
be achieved by relocating the L-shaped fan deck. Provisions shall exist for
suspending the umt from an overhead support.

Filters shall be standard size and not less than
have a face area of

in. thick. Filters <hall
sq ft or more. A high (low) velocity permanent

(throwaway) filter shall be used and shall be protected from the cooling coll

condensate

Maximum dimensions — Lenath in.; width __—__in., height
inches

Ar Cordroneormg
Maker

@z

«m
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Manufacturer reserves the rightto discontinue, orchange at any time, specification: or designs without notice and without incurring obligations
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The Reverse-Cycle Principle makes the
heat pump yvour best home comfort value

Because of its name, the heat
system 1s often taken to be only
Ing system. Acitually, xcellent
cooling sustem as well. The s
takes 1ts name from the fact that the
heat pump moves, or pumps, heat. . .in
either direction, depending on: 'whether
heating or cooling is required.

pump

1 heat
It Is an «

ysiem

In away, huat pumps put the weather
to work for you at low cost. Taking ad
vantage of the fact that ever
outdoor temperature 1s below freezing
the air contains heat that cen
covered | ind Lo

provides really efticier

'k}u"\

e I
the heat pump
t home heating
during wint; 1
surmmer e syst 1 can automatically
reverse, ana heat i1s laker
areas and pump
means that eact umt of
alternates as
denser s the

Ba Components ol a it systen
heat pu
which absorbs or relects hea

connect W reirigerant 1! 1O ar
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include an out T umt

which adds to « bsor!

I

imndoor umit
heat irom i
vICES 1-vol
for heatine
the syster
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heat whu
pumj pat and 1
camfort level when winter
tures ge! reaily severe

nqg areas
transformer, and cont
SNaA-( "t.:h‘,';. yCies con

"1\1“\"' Ne Sys a

ipp'ements  [he eat

Immediate and long
enerq, savings
Ernerqyu studies aqres
uses electnicitu eth { i
that means economi

exXpe the heat |

avatlability, the heat pump becomes an
attractive alternative in heating and
cooling for the home or small commer-
cial building

Another immediate heat pump
advantage. . .1ts availabilitv. No need for
a “crash” proaram to develop a new,
economically practicai heating and

The heat pump’s reverse cycle prin-
ciple uses refrigerant circulated within
a closed system to absorb and transfer
heat from one area to another. The
process always starts with the evap-
orator absorbing heat from the air
around it and ends with the condenser
releasing heat to the surrounding air.
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ig systern [t's already here. When
manufacturers phased out their

mps, Carmrier continued to build
utstanding heat pumps 7. -1 to work
toward improving its | Today
rrier t ndustry leader in heat
mps, ana its modern laboratory

ities show the cmphasis given to
; ¢lopment and testing
arner developed a heat pump which
and dependably

auct dew

nerates  efhoenthy

en in subcero temperatures. This
cans highly satisfactory performaace
every section of the United States

As shown in the diagrams above, the
reverse cycle principle allows the out-
door and indoor units to cperate as

either evaporator or couw. "~ e
pending on whether heating or cooling
is required

In the heating cycle, cold refrigerant
circulating in the evaporator (outdoor
unit) makes the coil colder than the
surrounding air, and heat 1s absorbed.
Refrigerant is then brought to a high
pressure in the compressor, becoming
very hot. The hot refrigerant flows thru
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the condenser (indoor unit) coil, which
is now hotter than surrounding air. The
indoor unit’s fan takes . vorn air warmed
by the hot coil and distributes it thru
your ductwork to heat the entire house.

The system works the same way in
the cooling cycle, with indoor and out-
door units exchanging roles as evap-

*
'/

40FS 28VQ
INDOOR FAN-COIL UNIT

orator and condenser. With the indoor
unit now the evaporator, coils are
coider than indoor air and heat is re-
moved from the house. As described
before, refrigerant passes thru the
compressor and becomes a high-
temperaic: <, high-pressure gas which
causes the coils of the outdoor unit
(which is now tye condenser) to be
warmer than suniounding air, and the
coils lose their heat. The heat transfer
cycle is now ready to be repeated.

The climate-balanced system

Efficiency

Carrier heat pumps set the standard
in the industry for efficient operation.
They use a minimum of kilowatt-hours
of electricity for home heating. They
save heating dollars because they pro-
duce a great deal of heat using very little
power. . .recovering available heat in-
stead of generating new heat. This
approach to home heating means that
you typically get two units of energy
(heat) for every unit of eneigy (elec-
tricity) used by the heat pump system.

Indoor units feature coils with
staggered tubes and mechanically
bonded fins to give maximum coil-to-air
heat transfer surface.

Multispeed, direct drive fan motors of
indoor units can provide automatic
selection of air quantities to match
heating or cooling requirements.

Dependability

With the Carrier Model 38BQ heat
pump system you have a proven design
that has an outstanding record of
trouble free service. A big reason for
this record is the complete internal
protection designed into the system.
Liquid line low-pressure switch pro
tects the system against loss of refrig
erant charge.

Time Guard® circuit eliminates
motor-compressor short cycling by en-
suring a five minute restart delay when
ever the compressor stops.
Crankcase heater prevents dilution of
oll by refngerant during shutdown
periods.

Accumulator in suction line protects
compressor from refrigerant floodback
Pressure reliei device actwates in
case of abnormal overheating
Overcurrent and overtemperature
protection is assured in all units
Chronotemp defrost device pro
vides quick frost removal from coil at
temperatures below 45 F, saving oper
ating cost because 1t 1s keyed to both
time and 1 -mperature

High-pre. sure protection is builtinto
the compressor.

Start capacitor and relay on 230-1-60
models ensure easier starting under
adverse conditions.

Simple installation

No fuel lines, no storage tank, no
chimney needed
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Outdoor unit has pip.ng and wiring
access holes ready-cut and has controls
and compressor located behind a large
access panel for easy accessibility. Ex
clusive Carrier Compatible Fittings
permit mechanical or sweat connec
tions without use of adapters

Indoor unit fits anywhere. . closet,
crawl space, attic. . for vertical upflow,
or honzontal airflow with or without
ductwork. Indoor ur.ts have Com
patible Fittings as standard equipment
Easy servicing
The Model 38BQ heat pump system 1s
designed so that inspection, adjustment
or repair takes very hitile ime and keeps
expenses low. Both indoor and outdoor
umts have controls and components
located for easy access during inspec
tion and maintenance. Blower assembly
and coil shde out of the indoor unit for
convenient, economical service.

Low maintenance

Carrier equipment is built to last, requir
ing very little in the way of maintenance
Indoor and outdoor units have durable
precision parts, a mmmmum of wear
surfaces and lubnication points. The
38BQ outdoor units are enclosed in
Weather Armor cabinets, heavy, qal
vamzed steel double protected with
rugged, baked enarnel finisk.

Accessories

System

Indoor thermostat. Automatic o
manual changeover from cooling to
heating. Continuous or cychng ind or
fan operation

Outdoor thermostat. Control clec
tric resistance heaters so that thes
operate only when required for max
mum economy

32 Series Motorma ter* head pres
sure control. Modulates outdoor unt
fan motor speed to mamtam proper
condensing temperature for coolinyg o
low outdoor temperature

Precharged tubing packages. Au.
able in 10, 18 ,25-,35 , and 50 ft lenatt
for 005 size

Electric resistance heaters. A choice
of many sizes are available. Designed
for heat pump duty, they provide sus
plemental heat in a single fan coll
matching enclosure. Meets NEC re
quirements; UL listed.

ORIGINAL PACT 1S

Or POUR Q



-Physical data and dimensions

——— 3'-0" OVERHEAD
UNIT 38BQ . 005 0086 AIR SPACE REQUIRED
L v
OPER WT (Ib) 353 377 .
REFRIGERANT R-22 e
Oper Charge (Ib)* 126 | 132 )
COMPHESSOF Hermetic
Cylinders 2
Rpm (60-Hz) 3500 ¢
FAN Axial Flow,
Direct Drive
Air Discharge Vertical
Air Qty (ctm) 3900 3700 >
Motor Hp 1/3 1/3
Motor Rpm 825 825 i
COIL (Type) Plate Fin bl
Number 2 | 2 ACCUMULATION
Fins per inch 15
Face Area (sq ft) 9.75 S 75
Rows 3 4
— - — o ——— 3l-°.
DIMENSIONS (ft-in.) e BOTH SIDES
12agth A | 3.5.3/8 N\ BOTH sioES
Width B | 3.2.1/4 REAR OF UNIT
~ Height ¢! 2534 OUTDOOR UNIT 38BQ
CONN. (in.) |
Vapor Linet f 3/41
i oyl (TIIE .. ... S 2-oll SUPPLY AIR DUCT
OPENINGS (in.) I {» CONNECTION (FLANGES)
Vapor Line D | 1-7/8 —— - —
Liquid Line E | 1-1/4 S W e
Power Supply F ! 1-34 oy - e}
Control Wiring G ! L __.7_{8. o | \ :- \ L40FS
T T l ') [ELECTRIC
*38BQ units contain correct operating charge for HEATER
complete system when connected to indoor units i ' !
with 25 ft of tubing When other than 25 ft of tubing _' e O —-+
15 used, charge adjustment may be required See 'raL_————”""— ‘
Installation  Start-Up and Service Instructions -
for details I R
tCompatible Fitting Connections
1Use 1-1/8 in. OD vapor line on 38BQO06 for all line 40FS
lengths. Use 7/8-in. QD vapor hine on 38BQO05 The | }?E‘E‘TION
38BQOCH 1s factory supplied with 3/4-t0 1-1/81n
suction valve connection adapter (field installed)
Do not exceed 150 ft hne length
UP OR
i HORIZONTAL ,,
‘ = FLOW 4~ 77,
S - DOWNFLOW
' I
‘ “ 4-87g
9
o ‘\Y
e JL 28vQ
ow ColL
e 7 SECTION
Ox. 1QUID LINE CONN 3" OOF
T~
ol
/- .
\ O [ s
VAPOR LINE CONN — f "~ SECTion
) ., P s
3 OoF 110 . - ;

0 J

| 1 e

“\\ RETURN AIR DUCT CONN
TO FILTER SECTION

INDOOR UNITS (Typical)

CONDENSATE CONN 3 €A <

> AIRFLOW

Cornhied dimension drawings available on request
wluct Data Digest and/ or Installation Instructions

Also refer to 40 Series
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-Performance data

COMBINATION RATING INDEX*
ki INDOOR UNIT Y { coo;.l;ler ¢ o TEATING —
OUTDOOR UNIT (Fan Coil) C*M Tc , ‘I-Llnh Heat. . —“. | . - Lo!v _!:(e.:t SR
a - i P 1C C.0.P. 1C t. . G Q.P.
40FS200 with { ¢ |
3880005 28HO/VQ060 1856 | 50,000 51.000 | 27 3000 | 21 | 20
40FS220 with . , '
38BQ006 28HQ/VQ060 2175 58,000 65,000 28 38.000 | 21 ‘ 21
C.0.P. — Coefficient of Performance COMBINATION RATING NOTES
;(F:!N : 15’2::‘ : ::f':;y'(‘al:;ur (388Q) 1. Direct interpolation is permissible. Do not extrapolate
. p ; t : ’ 2. SHC is based on 80 F db temperature of air er ring indoor unil. Below
3?3? units may be used only in combination with Carrier-approved indoor 80 F db, subtract (Corr Factor x C'm\ from SHC
R P {:KW""' --"r(]r~ Cir DR )
@ o swcodtece b AN cntenmc A Onv.ouie Tew )
N N Ratings are net values, reflecting BYPASS 79 ! 72 ]_7 ' 76 | Z’ ”"d"'r‘f’
the effects of circulating fan heat. Supplementary electric heat 1s not included FACTOR a1 82 2 ‘“, e " L AR
Ratings are based on ___._“Coryec:mn Facter L
Cooling Standard: 80 F db, 67 F wb indoor entering air temperature and 95 Fdb 0.10 098 | 196 | 294 § 292 [491 | |\ . s
air entering outdoor unit 0.20 087! 174 | 2 62 | 349 || 430 | opooor below
Hi-Temp Heating Standard: 70 F db indoor entering air temperature and 47 F 0.%0 __?_Z‘ij___}‘_siz_zf_‘)_ '_“?_D_; 3‘83 3 R
db, 43 F wb air entering outdoor unit Interpolation is permissible
Lo-Temp Heating Standard: 70 F 40 indoor entaring air temperature and 17 F Corr Factor = 1.09 x (1 - BF) x (db - 80
db, 15 F wb air entering outdoor unit 3. Formulas
o =} sensible heat capacity (Btuh)
1db = Tedb 103 x cfm
iwbh = wet-bulbtemperature corresponding to enthalpy of oir leaving evap
orator coil (hjub)
h =t total capacity (Btuh)
Iwb = Mewb = — 45 x cfm
where heut = enthalpy of air entering evaporator coil
4 Net capacities bassd on 25 actual ft (40 equwvalent ft) of inteconnecting
piping and include a deduction for fan motor heat
AIR-COOLED CONDENSING UNIT AND HEAT PUMP EXPANDED COMBINATION RATINGS (Cooling)
3880005/40F5200/28HO VQOGO 3@@_0_006/40_‘8220’28!-!0 vaesn - I
Temp (F) A:r Ent Indoor Unit — Cfm/BF L Temp (F) i ____AirEnt Indeor Unit — Cfm Br
Air Ent _ES_(_)/.13 [ 1856/.14 ] 20631.15__ Air Ent \ 1933’15 L 2°75 ”—_.- 2417 17
Outdoor _Indoor Unit Ent Air Temp — Ewbv(F)__ Outdoor - lndoor Unit Fnt I'-ur _Trmn = Ewb (F}
Unit [ 72[67] 62|72 671582]72] 67 62 Unit |72 67 | 62 W 73767 62] 7267 62
TC {526[507|47.4}53.2 51.1 42.2 544‘513'480 TC | 630 604 55.0 I A5 614
85 SHC|260|346]43.1|264 258'-51]|275,370/458 85 SHC 31.11416,509 328,450 555
KW|596|588|575|"10 602 "0 626 615 6.02 7361724 701 "¢ 1772 758 7238
Y 4 Bhadois s fetdd e =g
TC |518{491:453|:23 500 "D ‘315 503 467 ‘TC|613"“'5 528 614 685 Hha 4
95 SHC 259’344 4251766354 7111267 371Y461 95| SHC,; 30.7' 40.7 496 | 31 , 440 HAH
L KW 6.31/6.10{ 601|646 620 ’1‘“’654 637 632 i KW1780 762,734} ° ,F
TC 505 478.439|51.0 432 11239 309 484 455 TC (59.7/ 563 61.3|" 6041 SER )
100 SHC{255 3411418262 356 417 267[369 451 100/ SHC{ 302|404 488! 1316 '436 ' 528
KW 646*1133317612 R60 6.47'C.2) 672}660]645 KwW 7g7|77q 7FO“ iﬂ’ 812 . 780
_ TC14931465/425]498 469 *7.531504(47.1]443 | TC {5817 546 498] 595 B56 517
105 SHC|{251[338|41.1|253 2353 .1 2631367 442 105| SHC| 296| 348 480 . / 1315 435 61.7
__.KW 6601646 6.241675 660 7 "'4 67§'L658 . 'KW 8.15 796 765 ’ {853 B3 /
TC 488'439 398473 443141 1[47.3 445|418 'TC 548|514 468 | 1876 531
115 SHC 2431331'398 250347 -'»1(: 268I362.423 115‘SHC 284 385 463]. 313 432 f
1 KW_6891672 646 /04 687 5.066 726{701 ?ﬁ KV!IL?EI' ﬁ{?ZSEL_ BAaE b 8.97 :(7/
NOTE: Net capacites shown include a deduction for evaporator fan motor heat Kw — Unit Total Power Input
. SHC — Sensible Heat Capacity (1000 Bruh)
A = sl O TC — Total Capacity (1000 Btuh)
NOTE: Modify standard units as follows to utilize 2217 Accessorny
1. The 38BQO00S.006 have outdoor fan motor compatible with 3.
MINIMUM OUTDOOR OPERATING TEMPERATURE 2. Isolate 32LT control from electrical circuit during heating ey« e by i
(Cooling Cycle) field-supphed 24-volt relay in paralle with reversiig valve re!
must have one set of normally open and normally «losed
itch 230 volts. Wire relay 1010 exisiirg 1. see i
! OUTDOOR AIR TEMP (F) G o h S i LR O
UNIT 388Q ! Std Unit with T ; ! ‘
d t 3 Make provisions for winter start by adding a defrost thermosia
= -,..g s.t__uf____q,_,}_z.l;r ACCOSSON No 50BB900001; 10 indoor coill Wire thermostal in seneh with n
005 ! - closed contact of suction line low pressurestat
i a5 10
006 4 Field-fabricated wind baffles required an all Gras Fate
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Performance data (cont)

INTEGRATED HEATING CAPACITIES*

INDOOR TEMPERATURE OF AIR ENTERING ourooon umr — Edb (F)
ouzngR UNIT 10 0 10 § 17 20 30 40 47 ! so T80
(Fan Coil)

38BQO0S 40FS200 with

40FS220 with ! .
3880006 28HQ/VQ080 210 45 256 48 310 52 361

v d - L

Cap. — Capacity (1000 Btuh), includes fan motor heat and deduction
for thermal line losses of 15 ft of piping exposed to outdoor
conditions

Kw — Power input includes compressor motor power input, indoor
and outdoor fan motor input

*Integrated Heating Capacities — Values shown reflect a capacity
reduction at those outdoor air temperatures at which frost forms on
outdoor coil

HEATING CAPACITY CORRECTION FACTORS

CFM/TON® { CORRECTION TemPAIR CORRECTION
ENT INDOOR| FACTORS ENTINDOOR FACTORS

COIL | cap Power COIL (F) Cap. Power
400 098 099 65 102 099
450 10 1.0 7C 10 10
500 1.09 1.01 75 098 1.0

*Determine cfm/ton from Combination Ratings tables

-Electrical data

ELECTRICAL DATA (60-Hz)

OPER
- . COMPR FAN
BB | V/PH VOLTAGE MWA MFS
Max Min LRA RLA FLA
006 , 106 279 21 370 60
008 | 23071 253 1 207 | 135 353 21 462 60
006 229 ' 870 184 21 251 40
008 |2993 220 '8 4430 198 21 269 45
005 700 148 21 206 35
008 [230/3 253 207 434 160 21 226 35
008 | ,. i .. 350 74 21 103 15
oos | 46073} 506 414 | 490 80’ 21 111 18
FLA  — Full Load Amps
Lh — Locked Rotor Amps

MFS — Maximum Fuse Size

MWA — Minimum Wire Amps

RLA — Rated l.oad Amps

*Permissible limits of tiie voitage range al which the units will

uperate sausfactonly

NOTES

1. Fan motors are 230 volt, single phase

2. Control circuit voltage on all units s 230 volts A 24-volt trans-
former is factory installed for external control circuit

3. Units require field-supplied grounding wire See Installation,
Start-Up and Service Instructions for wire sizes

Cnp ‘Kw Cap Kw Cap Kw Cnp Kw Cap Kw Cap. Kw Clp Kw Cop Kw Clp Kw ‘Cnp l(vf
2
28HQ/VQ050 154 33 196 36 249 40, 277 42 1299 44 362 48 453 52 510 56 534 6.7 | 627 6.3

ER T

53 380 54 450 59 565 6.3 650 68 665 6978775

l

' S| i [l i

NOTE:

Heating ratings shown in table are without accessory electric heater
and are based on 70 F db air entering indoor coil, 85% rh air entering
outdoor coil, and ARl rated cfm. See Heating Capacity Correction
Factors table to calculate heating capacity and power input at other
cfms and indoor coil entering air temperature.

-Application data

INSULATION FOR VAPOR LINE EXPOSED TO
OUTDOOR CONDITIONS

LENGTH OF EXPOSED INSULATION
VAPOR LINE* THICKNESSt
- oy (in.)
10 3/8
25 /2
35 3/4
150 3/4

*Recommended vapor line insulation for piping exposed to outdoor conditions to
prevent loss of heating during heating cycle When vapor line goes thru interior
spaces, insuidtion should be selected to prevent condensation on cooling cycle.
Heatng capacity should be reduced 1000 Btuh if over 35 ft of vapor line with
374 in insulation 1s exposed 1o outdoor conditions

tClosed cell foam plastic insulation with a thermal conductivity of .28 Btuh/
sq ft'F ‘inch

NOTE Vapor lines of accessory precharged tubing packages (avaiiable for use
with 388Q units) are insulated with closed-celi foam plastic insulation with a
thermal conductivity of 28 Btuh/sq ft 'F inch

TYPICAL SYSTEM WIRING REQUIREMENT

INDOOR OUTDOOR
THERMOSTAT THERMOQSTAT(S)
INDOOR UNIT NIT

O (EngH OR WITHOUT) bisoo ¢
LECTRIC HEATER |
3
il 0 ¥
Hlll—= —
= (0_] = D F——

——— Wiring necessary for cooling and one-stage heating. Outdoor
unit used with indoor unit not equipped with electric heater.

- -~~~ Add to cooling with one-stage heating wiring for cooling with
2 stage heating Outdoor unit used with indoor unit equipped
with electric heat

— -— Add to cooling with 2-stage heating wiring when one or 2 out-
door thermostats are used (Accessory emergency heat relay
required when 2 outdoor thermostats are used.)
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Guide specifications” '~

Furnish and install an air-to-air electric heat pump
(outdoor unit} in combination with a direct expansion fan-
coil heat pump (indoor unit) in the location and manner
shown on the plan. The units shall be designed and tested
for use with Refrigerant 22 and be equipped with refrigerant
line fittings which permit mechanical or sweat connection.

Nominal systern electrical characteristics shallbe v,
eh, Hertz. Each unit shall be capable of satis-
factory operation within voltage of v to volts.

Total cooling capacity shall be not less than _____ Btuh
with indoer unit air quantity of cfm at F wet-
bulb temperature coincident with F dry-bulb tem-
perature of air entering outdoor unit. Sensible heat capacity
shali be notlessthan _____ Btuh with F dry-bulbtem-

perature. Compressor power input shall be kw or
less at these conditions.
Heating capacity shail be ot less than Btuh with

air entering cutdoor unit at F dry-bulb temperature
at 85% relatwe hurmdity, and F dry-bulb temperature
of air entering indoor unit. Compressor power input shal!
be kw or iess at these conditions. One ____kw
electric resistance heater shall be provided.

Coils shall be constructed with aluminum plate fins
mechanically bonded to norferrous tubing with all joints
brazed. Coil shall be rows deep with a nominal fin
spacing of fins per in., and shall have a face area of
not less than square feet.

QOutdoor unit shall contain hermetically secaied com-
pressor with automatically reversible oil pump, internal
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and external motor protection. Cutdoor fan she

propeller type, arranged for vertical discharoe, and o'

driven by a factory-lubricated motor of _____hp or

Indoor unit shall operate properly in either vertica
or horizontal position with or without ductwork Uit risy
be installed verticallv or honizontally with eleci:

heater, and shall contain refrigerant metering dev:
indoor fan relay. Fan shall be centrifucal tupe.
driven and shall deliver cfm with

\

external static pressure operating at rpm. !
fan motor shall not exceed horsepower

Controls and protective devices shall i lud - o }
case heater, liquid line low pressurestat. suction lin
mulator and pressure rehef device, Motor

shall have both thermal and current sensitiv
devices and internal high-pressure protection Dard
wiring shall incorporate a positive acting tirer to
compressor short cycling if power is interruptod |
shall prevent compressor frem restarting o
period. An automatic defrost contro! sha!l be
accomplish defrosting (only if required) cuviry G0
for a period of not more than 10 minutes. A 24« 1
shall be factory installed and wired on outdoo
external control circuit.

Maximum dimensions: width _____in
height inches.

System accessories shall include (Indoor
(Outdoor Thermostat), (32 Sories Motormastor ™ !
Pressure Control), (Precharged Tubing Packeu
Box with Filters), (Electric Resistance Heat

depth




Manufacturer reserves the right to discontinue, or change at any time, specifications or designs without notice and without incurring obligations.
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) (.ulhuox Panals (Coodinate with solaron i{astallation
sanual "2Q00 Serfes Collector”)
Complote With: A. Held dewn elamps & belrs
8. Eod caps, port gaskets &
parimeter seslast tape
C. Cap stfip: 75" & 33"
' JJlengths, wich TRE'S, X'S
and EL'S.

4. Selaron Alr Handliug Lnit (Coerdinate with solarun

installation manual "Alr Handler”

Complate With: A. Mortorized dampers | - 5
(Liokage & motor factory
installed)

B, Mewor, pulley & belt ([leld
installed)

€. Morwer relay, contractor or
magretic starter (fleld
supplied & tnstalled)

J. Solaren Congrol Panel (Coerdinate with Selaren
installation manue ]! "Comtreller”
Compiete Wigy: A. Three sensers: T“,

B. l-stage therwmostat & n:ibnu.

C. 120V/i4Y tranefcormers (Pactory
installed on panal)

4 Twe Bagkdraly Dampers (Ceorditeis size & positien

with NC.)

vou.

\

T ERAMF

Solar AU - Sclar medel AUOLO, 936 CMM, 1370 RPN,
34 WP 230/1/60 moter, @ 1.4" RSP,

M) - 1 & 2 Selares te [it AHV
M - 3 - Auskin lev leskage model
CL.50 te f1t sheat mets]l ducts.

Dampers -

Mquid - 172"
Yaper - 1/8"

Refrigearant lises:

Backup & A/C Equipment
HP-AHU Carrier 4OBAUCUY - Top discharge
115/208/230, 16.0/ 9.2 / 5.0 Aaps.
Meter F. L. Ampe,

3000 CMM, @ 1.11 BsP

112,000 BTU/H Coeling € 67°F gpws
with heat pump accessories

Aux. Heat: Carrler reslotance heat units
J = 9.8 KW slements, total /9.4 KW

100,300 BTU/H, 230/3/60 (/=9 @ few Disecnnetc

Condensing Unin: Casrier JBBQ-008 Meat Pusp Uit
84,000 BTU/M @ 45°F ssy
at 95°F ambient 230/3/60,
35.0 P. Lo Ampe, 43.6 Mo,
" Clrcult Amps.

Electrical Heatars and has! pump eeudensing
unit may eperate at the sume tine.
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Performance data (cont)

INTEGRATED HEATING CAPACITIES*

B
o e INDOOR 7 TEMPERATURE OF AIR ENTERING OUTDOOR UNIT — Edb (F)
| UNT 0 [ o (10 | 17 [20 | 30 4% [ 47 [ 60 | 60
! (Fan Coil) Cap. le Cap. (Kw;Cop Kw1Cnp_le ‘C;p Kw,Cap in kCap .Kw;C.p ’K!v_k(:ap | Kw [Cap. [Kw
Q0FS200With | - 2 ' 22! 106 26 240 . t g % A e yepsy popge g
38BQ005 28HQ/VQ050 154 33 196 36 249 407-77 42_ 299 44.362.48 453;52,510,56,5,344',_5.7 62.7 {6.3
40F$220 with : t
38800086 28HQ/VQ0B0 2|0 45 256 48 3% 0'52 36.1, 531380 54 450 59’565 63 65.0 68 665169 78711756
- SIS S O SN T . R . 1O S T _‘,__L._ L A T | 18 {
Cap. — Capacity (1000 Btuh), includes fan motor heatand deduction NOTE:
for :;‘:"“" line losses of 15 ft of piping exposed to outdoor Heating ratings shown in table are without accessory electric heater
conditions
Kw

and are based on 70 F db air entering indoor coil, 85% rh air entering
outdoor coil, and ARI rated cfm. See Heaung Capacity Correction |
Factors table to calculate heating capacity and power input at other

cfms and indoor coil entering air temperature.

— Power input includes compressor motor power input, indoor
and outdoor fan motor input.

*Integrated Heating Capacities — Values shown reflect a capacity
reduction at those outdoor air temperatures at which frost forms on
outdoor coil.

HEATING CAPACITY CORRECTION FACTORS

CFM/TON® | CORRECTION  TEMP AIR « CORRECTION

ENT INDOOR|{ FACTORS ENTINDOOR FACTORS
CoiL | Cap. Powot . COIL(F)  cap. Power ® ~
400 098 099 65 102 099 B Appl t d t
450 1.0 1.0 7C 10 1.0 lca lon a a
500 | 109 101 75 098 1.0

INSULATION FOR VAPOR LINE EXPOSED TO
OUTDOOR CONDITIONS

*Determine cfm/ton from Combination Ratings tables.

LENGTH OF EXPOSED INSULATION
VAPOR LINE* THICKNESSt
o (ft) ‘ (in.)
10 3/8
25 i/2
35 3/4
3/4

-Electrical data e

*Racommended vapor line insulation for piping exposed to outdoor conditions to
prevent loss of heating during heating cycle. When vapor line goes thru interior
ELECTR!CAL DATA (60-Hz)

spaces, insuiation should be selected to prevent condensation on cooling cycle.

NS Heating capacity should be reduced 1000 Btuh if over 35 ft of vapor line with
] OPER i 3/4 . insulation i1s exposed to outdoor conditions
“UNIT COMPR FAN tClosed-cell foam plastic insulation with a thermal conductivity of .28 Btuh/
agsq | V/PH | VOLTAGE® _ MWA MFS sq f1/F /inch
| Max Mirl‘_ LR,A i RLA | FLA { NOTE: Vapor lines of accessory precharged tubing packages (avaiiable for use
- 005 230/1. 253 i 207 | 106 1279 21 370 | 60 with 38BQ units) are insulated with closed-celi foam plastic insulation with a
0086 ! i { 135 353 2.1 46.2 60 thermal conductivity of .28 Bluh/sq ft/F/inch
006 | 200/3 229 ' 180 {870 184, 21 251 40 TYPICAL SYSTEM WIRING REQUIREMENT
_200 Y220 | ) 113.0 198 21 | 269 45 INDOOR P——
008 1,39/3 253|207 700148 21 208 | 35 THERMOSTAT THERMOSTAT(S)
- 008 | 98.0 160 2.1 ! 226 35 T
008 | 4c0/a! co6 | 414 350 74 21103 15 O|  (witHor witHouT el bl
006 i ] i 49 0 80 21 1na 15 ELECTRIC HEATER)

e "
FLA — Full Load Amps !

LRA — Locked Rotor Amps e
MFS — Maximum Fuse Size

MWA — Minimum Wire Amps

RLA — Rated l.oad Amps

|- = || il
on

——— Wiring necessary for cooling and one-stage heating. Outdoor
unit used with indoor unit not equipped with electric heater.

-~~~ Add to cooling with one-stage heating wiring for cooling with

2-stage heating. Outdoor unit used with indoor unit equipped
with electric heat.

*Permissible limits of the voitage range at which the units will
operate satisfactorily.

NOTES
1. Fan motors are 230 volt, singie phase.

2. Control circuit voltage on all units is 230 volits. A 24-volt trans-
former 15 factory installed for external control circuit.

3. Units require field-supplied grounding wire. See Installation,
Start-Up and Service Instructions for wire sizes.

-

—-— Add to cooling with 2-stage heating wiring when one or 2 out-
door thermostats are used. (Accessory emergency heat relay
required when 2 outdoor thermostats are used.)

108
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Guide specifications* ©- -

and external motor protection. Cutdoor fan shall
propeller type, arranged for vertical discharge, and dizecr
driven by a factory-lubricated motor of hp or less

Indoor unit shall operate properly in either vertical upflow

or horizontal position with or without ductwork. Unit may
be installed vertically or horizontally with electric resistance

Furnish and install an air-to-air electric heat pump
(outdoor unit) in combination with a direct expansion fan-
coil heat pump (indoor unit) in the location and manner
shown on the plan. The units shall be designed and tested
for use with Refrigerant 22 and be equipped with refrigerant

! line fittings which permit mechanical or sweat connection. heater, and shall contain refrigerant metering device an
: Nominal system electrical characteristics shallbe v, indoor fan relay. Fan shall be centrifugal type, dircct
P - ph, Hertz. Each unit shall be capable of satis- driven and shall deliver cfm with in. w3
§ factory operation within voltage of v to volts. external static pressure operatingat rpm. Mulnspe=d
E Total cooling capacity shall be not less than Btuh fan motor shall not exceed horsepower.
E 3 with indoor unit air quantity of __ cfm at F wet- Controls and protective devices shall include a crank
bulb temperature coincident with F dry-bulb tem- case heater, liquid line low pressurestat, suction line accu
" perature of air entering outdoor unit. Sensible heat capacity mulator and pressure relief device. Motor-compresso:
s shall be not less than Btuh with F dry-bulbtem- shall have both thermal and current sensitive overlo:-
1 perature. Compro.s?or power input shall be kw or devices and internal high-pressure protection. Outdoor uny!
» less at these conditions. wiring shall incorporate a positive acting timer to preven:
y Heating capacity shall be not less than Btuh with compressor short cycling if power is interrupted. Device
'-! air entering outdoor unit at F dry-bulb temperature shall prevent compressor from restarting for a & minute
- at 85% relative humidity, and F dry-bulb temperature period. An automatic defrost control shall be included (o
‘} o of air entering indoor unit. Compressor power input shal! accomplish defrosting (only if required) every 90 nunntos |
F d be kw or less at these conditions. One kw for a period of not more than 10 minutes. A 24-v transforn. : |
& electric resistance heater shall be provided. shall be factory installed and wired on outdoor units fo
. e Coils shall be constructed with aluminum plate fins external control circuit.
4 mechanically bonded to nonferrous tubing with all joints Maximum dimensions: width in;depth ___
8 brazed. Coil shall be rows deep with a nominal fin height inches.
| spacing of fins per in., and shall have a face area of System accessories shall include (Indoor Thermostat),
g not less than square feet. (Outdoor Thermostat), (32 Series Motormaster® Hee.l
i Outdoor unit shall contain hermetically sealed com- Pressure Control), (Precharged Tubing Package), (Filic:
_ '3‘ pressor with automatically reversible oil pump, internal Box with Filters), (Electric Resistance Heaters).
A 109
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