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THIS MANUAL ISINTENDED TO BE USED ON
 
PROJECTS WITH A MAXIMUM COLLECTOR AREA
 
OF 540 SQUARE FEET.
 

SOLARON
 
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.
 

Due 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 guide.
 

z
 

BLVD. DENVER. COLORADO 80222SOLARON CORPORATION 300 GALLERIA TOWER 720 SO COLORADO 
PHONE 303' 759-0101 

TWX 910-931-2580 
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June 1, 1978
 

Solaron Corporation
 
300 Galleria Tower
 
720 S. Colorado Blvd.
 
Denver, Colorado 80222
 

Re: 	 Solaron Installation Manual
 
Residential Heat Storage Unit
 

Gentlemen:
 

Structural details and specifications contained in this manual
 
are derived from engineering analysis and 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 c. 

Char es D~eyes 7IP 
Vice President #O.0 
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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 2000F.
 

The heat storage unit should be built and installed by the local contractor to
 
Solaron standard drawings and specifications. The air flow through the piebble
 
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-l1 minimum.
 

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

c. 	 Storage unit inside a heated space with wall in unheated area: RL30
 
minimum.
 

The heat storage unit can be conveniently placed in the basement or crawl space
 
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
iTlity of water leakage into heat storage unit and resulting loss of performance.
 

Support footings must be designed for local soil conditions. Due to the weight
 
of the rocks, it should not be placed in the attic or on the upper floors with
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., density = 100 lbs./ft.3, or greater).
 
-	 River gravel or hard, 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 must be able
 
to withstand temperatures of approximately 2000F.
 

Copyright Nay 1978 Solaron Corporation
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GENERAL NOTES
 

1. 	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.
 

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

3. 	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.
 

4. 	 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).
 

5. 	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".
 

6. 	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). THE ROCK SHALL BE CLEAN AND FREE OF DIRT. NORMALLY
 
THE ROCK IS SIZED BY SCREENING (THAT ROCK WHICH PASSES THROUGH A 1-1/2"
 
SCREEN BUT NOT A 3/4" SCREEN IS THE NORMAL SIZE).
 

7. 	TREATMENT FOR THE INSIDE SURFACES OF THE BOX SHALL BE SUITABLE FOR TEM-

PERATURES OF 2000F. NO COMBUSTIBLE MATERIAL WILL BE USED.
 

8. 	 NON-LOAD BEARING LID SHALL BE CONSTRUCTED 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.
 

9. 	LOAD BEARING LID SHALL BE CONSTRUCTED OF 1/2" EXTERIOR GRADE PLYWOOD
 
INSIDE AND OUT--2 x 6'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.
 

HEAT STORAGE UNIT DESIGN PARAMETERS
 
DESIGN TEMPERATURE
 

TOP AND BOTTOM PRESSURES AIR FLOW
 

MAXIMUM TEMPERATURE ENTIRE STORAGE UNIT THRU ROCK 20 TO 40
 
(2000F) FPM
 

OPERATING RANGE ATMOSPHERIC PRESSURE THRU OPENINGS 800
 
(900 TO 1800) ±3" W. C. TO 1000 FPM
 

MINIMUM TEMPERATURE
 
(AMBIENT)
 

SCopyright May 1978 Solaron Corporation
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GENERAL NOTES
 

(Continued)
 

9. 	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.
 

10. 	 STEEL:
 

ALL STRUCTURAL STEEL SHALL CONFORM TO ASTM SPECIFICATION A36.
 

11. 	 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.
 

12. 	 WOOD:
 

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" O.C.
 
AT PANEL EDGES AND SPACED 12" O.C. AT ALL OTHER SUPPORTS.
 
PLYWOOD SHALL BE APPLIED WITH FACE GRAIN PERPENDICULAR TO
 
SUPPORTS.
 

13. 	 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 WITHOUT 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 8" DIAMETER DUCT SERVES 53 CU. FT. OF STORAGE AT 210 CFM.
 

ONE 10" DIAMETER DUCT SERVES 95 CU. FT. OF STORAGE AT 380 CFM.
 

ONE 12" DIAMETER DUCT SERVES 150 CU. FT. OF STORAGE AT 600 CFM.
 

ONE 14" DIAMETER DUCT SERVES 225 CU. FT. OF STORAGE AT 900 CFM.
 

ONE 16" DIAMETER DUCT SERVES 270 CU. FT. OF STORAGE AT 1,080 CFM.
 

Q Copyright May 1978 Solaron Corporation 
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HEAT STORAGE UNIT AND ROCK SIZING SHEET
 

a. 	 VOLUME: Storage size is determined from the collector area. 3/8 ft.3 to
 
1/2 ft.3 of rock is required per ft.2 of collector area.
 

ft.2
 Collector 	Area = 


Volume = (_ ft.3/ft.2)(_ ft.2 collector) =.... .ft..3 

( ft.3)(lO0 lbs./ft.3)(l ton/2,000 lbs.) = ..... - tons 

(,__ft.3) 27 ft.3/cu. yd. = ....... ...... ... cu. yd 

b. 	DIMENSIONS: floor 

(____ft.3) ( * ft. rock depth) = ............... area 
Storage unit inside dimensions = _ ft. long x ft. wide 

Minimum dimension of 3' for length or width 
Maximum dimension of 7' for length or width. For larger dimensions, see com

mercial manual for structure required.
 

c. ROCK SIZE: (see chart below) 

( cfm) ( ft.2 floor) . . 
area 

fP] 

fpm } : 3/4"--1/2" and- " w.g. 

ft. rack depth } P 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 restriction caused by bond beam block. Optional top 
opening as per paqes 6 and 13.) 

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.g.
 

STATIC PRESSURE LOSS THRU PEBBLE BED STORAGE UNIT (INCHES W.G.)
 

FACE VELOCITY

ACROSS ROCK BOX  20 FPM 
 25 FPM 
 30 FPM
 

ROCK DEPTH-FEET ROCK SIZE
 

4-1/2' 3/4" to 0.12" 0.22" 	 0.31" 
1-1/2"
 

5' 	 3/4" to 0.14" 0.23" 0.34" 

5-1/2' 3/4" to 0.16" 0.24" 0.37"
 
1-I/2" 

* 	 5'6" maximum depth for residential unit; 4'6" minimum rock depth. 

® Copyright May 1978 Solaron Corporation 
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HI:A[ STORAGL UNIT SIZING
 
ALTERNATE OPENING LOCATIONS 
(7note that top & bottomn 
openings need NOT be 

side) 

locatedan 5am 

zoxIt 

II 

00 

. 0__ 

.oo" -j 0 

zB 

___TONS 	 ___CU.OF ROCK 	 FT ROCK ORIENTATION. 
(100 Ibs. per CU. F'T) ( A xB xN) 

DIMENSIONS 

A 	 F K 
6 L 6" 

C __ _H 	 M 

o 	 I N 
E 	 J 

e
NOTE: l4 x 14" high sidewall opening location can be used
 
when air handler outlet is mounted directly to box.
Copyright May 1978 Solaron Corporation
 



RESIDENTIAL HEAT STORAGE UNIT
 

CONCRETE CONSTRUCTION
 

1. 	WALL CONSTRUCTION TO BE 6" MINIMUM REINFORCED CONCRETE (8" PREFERRED).
 

VERTICAL AND HORIZONTAL RE-BAR:
 

A. 	2 - #5 RE-BAR TOP AND BOTTOM CONTINUOUS.
 

B. 	#4 RE-BAR @ 18" O.C. VERTICAL IN OUTSIDE FACE.
 

C. 	#4 RE-BAR @ 12" O.C. HORIZONTALLY FOR 6" THICK WALLS.
 

#4 RE-BAR @ 10" O.C. HORIZONTALLY FOR 8" THICK WALLS.
 

D. 	DOWEL WALL TO FLOOR WITH ONE OF FOLLOWING:
 

1. 	#4 RE-BAR "L" 1'6" x 1'6" @ 18" O.C.
 
OR
 

2. 	 1/2" 0 x 8" HEADED ANCHOR BOLT W/NUT @ 18" O.C.
 
OR
 

3. 	 1/2",0 EXPANSION ANCHOR W/5" BOLT @ 18" D.C.
 

CENTER ANY OF THE OPTIONS ON WALL.
 

2. 	 FORM OUT FOR BOTTOM AND TOP OPENINGS AS REQUIRED FOR A GIVEN APPLI-

CATION WITH 2 X DIMENSION LUMBER WHICH SHOULD BE LEFT INTACT WHEN
 
FORMS ARE REMOVED TO PROVIDE MOUNTING FRAME FOR DUCTWORK. PLACE
 
2 #5 RE-BARS (1ON EACH FACE) WITH 2'-0" PROJECTION AROUND ALL
 
OPENINGS IN CONCRETE. PROTECT WOOD FRAMING FROM AIRSTREAM WITH
 
SHEET METAL COLLAR OR GYP BOARD. THE FINISHED FRAMED INSIDE DIMEN-

SION'SHOULD BE THE SAME SIZE AS THE DUCT. SEE EXAMPLE BELOW:
 

EXAMPLE: FOR AN 8" x 20" DUCT, THE OPENING SHOULD BE
........-.. '........"..
 

0~20
 

3. 	INSULATE INTERIOR SURFACE WITH 2" RIGID FIBERGLASS BOARD INSULA-

TION (6 LB. DENSITY WITH R-8 MINIMUM), "CERTAIN-TEED" #1B600, 2"
 
PLAIN. SECURE TO WALL. DO NOT USE STYROFOAM OR URETHANE INSULATION
 
ON INTERIOR WALLS OF STORAGE UNIT.
 

4. MAXIMUM INSIDE 	FLOOR DIMENSIONS: 7' x 7'.
 

5. 	 INSTALLATION REQUIRED TO COMPLY WITH ALL APPLICABLE NATIONAL AND
 
LOCAL BUILDING CODES.
 

Q Copyright May 1978 Solaron Corporation
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IhitlL)rI'J I I/JAL 

HEAT STORAGE UNIT
 
CONCRETE
 

NOTE: 

IF OPTION NO.! IS USED 
A 14"x 14" OPENING WITH 
SCOOPED AWAY SHALL BE 
SEE P9 .16o 

ROCKS 
NEEDED 

1/2" EXTERIOR GRADE 

PLYWOOD 
2%4" STUD 

31/2 "FIBER GLASS 
BATT INSULATION 

(SEE NOTE 1,paL6-

3/8"xS" LAG BOLT W/ 
WASHER& 24'O.C. & ONE 
EACH CORNER 

DOUBLE BEAD OF 
SEALANT ALL (SEE GEN. 
NOTES NO. 3, pg.SI 

SEE 
P.9 

I-A 

SEE NOTE ABOVE 
LID TO BE
ON 2"x6" 

PLACED DIRECTLY
PLATE AND SEAL AIRTIGHT . 

t.* 

I/2 MOISTURE-RESISTANT
TYPE %X" DRY WALL

.(INSIDE LID) OR 28 GAGE 

SHEET METAL 
--2 x . PLA T 

o a" 4x4 CLEAT BOLTED TO 

SEE - EXP. ANCHOR 490o.C. 

SEE 

9-

frC

0. 

=o":-' / 

WHERE BLDG. WALLS 
FORM ONE OR MORE 

ESIDES OF STOR. SOX 

1/2" MOISTURE-RESISTANT 

TYPE XDRY WALL ON 

S7ALL EXPOSED WOOD,SU RFACDES 

SEE 2 SEE 2ET 

_ ,,.TO 

ROCK 

SDPINSULATION 
5-6 

6 

ROCK MUST BE CAREFULLY 
LOADED TO AVOID DAMAGETHE METAL LATH AND 

RE 

MIN. RIGID 

61b FIBER 
GLASS ( R-8 MIN.) 

(SEE NOTE '3, PaSl) 

EXPANDED METAL LATH. 
TURN UP EDGES ALL 
AROUND (SEE GEN. NOTES
NO. 5 P9-,5) 

• ,a 

-BOND BEAM-3"TO 4" 

SPACE BETWEEN BLOCK 
S, WALLS 

• ..,: ~C 0 N C. F L 0 0 R:'- ///" 

S E6"RB 
P' " (SEE 

# 
CONCRETE WALL 

CONCRETE OUNT.NOTEB-
P , ... . 

CAST IN CONTROL 
SAW CUT JOINT 

JOINT OR 

2"RIGID INSULATION 6Ib. 
FIBER GLASS (R-8 MIN I 

NOTE: R-11 MIN. (R-3C IN UNHEATED AREA) 

NOTE. INTERIOR SURFACES 

NON-COMBUSTIBLE 

AND 

AND 

INSULATION 

SUITABLE 

OF 

FOR 

ROCK BOX MUST BE 

TEMPERATURES UP TO 200- F. 

Q Copyright May 1978 Solaron Corporation 
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RESIDENTIAL HEAT STORAGE UNIT
 

WOOD CONSTRUCTION
 

I.. WALL CONSTRUCTION TO BE SINGLE 2 X 4'S NAILED VERTICALLY 16" O.C.
 
(NO TOE NAILING). VERTICAL 2 X 4'S @ CORNER TO BE NAILED. A
 
DOUBLE 2 X 4 HORIZONTAL BEAM WILL BE NAILED IN (USING 'SIMPSON' LU
 
24 JOIST HANGER @ EACH VERT. STUD) 2' - 9" FROM FLOOR ALL AROUND.
 
THE INLET AND OUTLET OPENING TO BE FRAMED WITH 2 X 4 BLOCKING;
 
OUTSIDE DRYWALL SHEATING TO BE INSTALLED AFTER WALL FRAMING IS
 
SET, ANCHORED AND INSULATED. INSIDE SHEATHING TO BE 1/2" EXTERIOR
 
GRADE PLYWOOD OVERLAID WITH 1/2" TYPE X DRYWALL (ALL SEAMS TO
 
BE CAULKED WITH DOW CORNING 732 SILICONE SEALANT. 28 GA. SHEET
 
METAL MAY BE SUBSTITUTED FOR THE DRYWALL. ROCK BOX MUST BE AIRTIGHT.
 

2. 	INSULATE ALL VOIDS WITH 3" TO 3-1/2" FIBERGLASS BATT INSULATING (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.
 

3. 	TWO TENSIONS RODS TO MINIMIZE THE BOWING OF THE CENTER OF THE WALLS
 
SHALL BE STEEL TIE RODS, 1/2" DIA. WITH 1/4" X 3" X 3" FLAT PLATE
 
WASHERS AND NUTS AT EACH END. PRETENSION RODS UNTIL WALL CENTERS
 
HAVE CONCAVED INWARD APPROXIMATELY 1/8" BEFORE APPLYING SEALANT TO
 
JOINTS.
 

4. 	SUBSTITUTION OF 2" X 6" FOR 2" X 4" ARE SATISFACTORY IF INSULATION
 

VALUE OF R-19 IS DESIRED FOR WALL SECTIONS.
 

5. 	MAXIMUM INSIDE FLOOR DIMENSIONS: 7' X 7'.
 

6. 	INSTALLATION REQUIRED TO COMPLY WITH ALL APPLICABLE NATIONAL AND
 
LOCAL BUILDING CODES.
 

Copyright May 1978 Solaron Corporation
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RESIDENTIAL
 
HEAT STORAGE UNIT
 

WOOD
 

p/itEXTERIOR GRADE 

PLYWOOD(SEE WOOD CONST. 

NOTE: 	 NOTES NO. I, pg Ii) 
IF OPTION NO.1 IS USED 
A 14"x 14" OPENING WITH ROCKS 	 x4". STUD 
SCOOPED AWAY SHALL BE NEEDED 
SEE pg. 16. 3.12" FIBER GLASS 

BATT INSULATrON (SEE NOTE) 

3/8"z6G" LAG SOLT W/ 
24 S WASHERQEACH CORNER0.0.Jr 	 24"O.C.a ONE 

(TYP.) 

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

LID TO BE PLACED 	 1I/2" MOISTURE-RESISTANT 
DIRECTLY ON 2 z S PLATEr 	 TYPE MX'rNDRYWL

TYPE 'X" DRY WALL 
SEE NOTE ABOVE AND SEAL AIRTIGHT 	 / (INSIDE LID) OR 28 GAGE 

SHEET 	 METAL 

2x4 HORS? (SEE
TOP OPNG WOOD CONST. NOTE NO. I, pit)

" G. 	 2- x 40 IS, O.c. 

= I/2 MOISTURE-RESI$TANT 
TYPE "X DRY WALL 

O F (OPTIONAL ON BOX 
EXTERIOR) 

* 	 .- Il" EXTERIOR GRADE 
PLYWOOD 

2x4 BEAM (SEEDOUBLE 
GWOODONS. NOTE NO.1, 

ROCK MUST BE CAREFULLY
 
LOADED To AVOID DAMAGE 

TO THE METAL LATH AND 
AI.	 Tbox.IEROSEE NOTE 3,A 


BOTTOM 2x4 PLATE SHALL BE
 
OPNG ANCHORED W/l/" DIA. x
 

-... '..-	 8" HEADED ANCHOR BOLT OR 
1/2",x 7" EXP ANCHOR 

ON . F O(32" CTRS. TYP.) 

EXPANDED METAL LATH
 

TURN UP EDGES ALL 
AROUND-( SEE-SEN.NOTES

NO. 5, pg.-5) 

BOND BEAM BLOCK 3"T04" 
NOTE: R-II MIN. CR-Z10 IN UNHEATED AREAS) SPACE BETWEEN BLOCKS a 

WALLS
 

2" RIGID-6 LB FIBERGLAS 
INSULATION (R MIN) 

NOTE. 	 INTERIOR SURFACES AND INSULATION OF ROCK BOX MUST BE 
NON-COMBUSTIBLE AND SUITABLE FOR TEMPERATURES UP TO 2000 F. 

Q Copyright May 1978 Solaron Corporation 
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RESIDENTIAL HEAT STORAGE UNIT
 

WOOD PLAN & DETAILS 	 -ENTERTIERODS O
 
ENRDE WALL 

0

! --	
-I 

FRAMING ANCHOR TOP 4%BOTTOM EACH
 
DOUBLE 2"X4" TO CORNER04SIMPSON A34N Oft MQUIV.
 

* 	 TIE STRAP BEND AROUND CORNER 
(SIMPSON 8T2215) OR EQUIV. (NAIL, TYR) 

DOUBLE 2"x 4" BEAM 

2"X4" STUD CORNER 

2"x4" BOTTOM PLATE 

BOTTOM OPENING 	 TOP OPENING 

0 
 DOUBLE 2"x4" 
TOP PLATE 

321 NOTE-, 
BELOW	 DmSL 

fRb4" BOTTOM 
PLATE
 

NOTK ALL SURFACES IN CONTACT 	 AT LEFT 

WITH AIR STREAM MUST 11 en4" STUD CORNER 
COVERED WITH OH-CONBUSTIBLE 
MTL.CSHT METAL OR GYP. BOARD)
 

1 Copyright May 1978 Solaron Corporation 
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RESIDENTIAL HEAT STORAGE UNIT
 

WOOD
 

DWLPLYWOOD 
DRYWWALL OR 

DRTWLSHEET 

INSULATION 

OPENNG-'-,/ ' iSHEET METAL 
B MOPENING DRY WALL OR 

NOTE: BWPLYWOOD BB 
SEE 
NOTE

-TIE ROD 

BONDB,EAM-- __" _OTON 0 OF
- 0 OUTSIDE 

DBL 2 x 4 INSULATION BETWEEN 
j STUDS
 

BOTTOM OPENING 
_DRY WALL OR 
SHEET METAL 

NOTE: BOND BEAM BLOCK MUST BE PERPENDICULAR TO WALL 

CONTAINING BOTTOM OPENING 

O Copyright May 1978 Solaron Corporation 
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--

40 

RESIDENTIAL HEAT STORAGE UNIT
 
ATTACHMENT DETAILS
 

" 

I/2. ROD COUPLING 

EXISTING WALL--\ SPINNELL Fig. 136 

4"x4 LEDGER 

TIE ",:/2'DIA. TIE 01 .0STIE RODS " 

A i/*DIA.EXPANSION ANCHOR SECTION "A"'A' 
 B*.L -,'I., **°' 

.. 4"Z4" LEDG ER . " ." v' ., 

2165 tt, 9-q*..- : 

2"14"OR g"x6 -

A 

WOOD CONSTRUCTION PLAN z.. " 
3/8N DIA. x " LAO DOLT 

5" PENETRATION 24 0.0. 

EXISTING WALL-. 0 
____BT|NG _ALL-- __.. 5/8" CIA. EXPANSION ANCHOR P 

, -:Wj i; (KWIK BOLT 12-7 OR EQUAL)
so b~)4/:-~. 1" o.G. IN CENTER OF WALL'. 

V4'%9LDGER 

' 
JOIST HANGER 'SIMPSON A •Lu 1 
6 lEA. 2 x4(OR EQUAL) - RD 

,,: 44 ." SECTION "B".::. A :VA'JOIST44 EA. DBL MANGER2 x"SIMPSON4 (OR EQUAL)n LU 

C 'B6" ROD COUPLING 
rG CONCRETE WALL GRINNELL FIG. 130 

CONCRETE CONSTRUCTION PLAN 

- .. .: 

5/8"DIA. 18" ALL THREAD " .x'otc'- 
° 
BENT 90 4" FROM END . 

5/8" DIA. EXPANSION ANCHOR 
(KWIK BOLT 58-6 OR EQUAL) 
16" 0,C. IN CENTER OF WALL SECTION "C" 

Q Copyright May 1978 Solaron Corporation 
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OPTIONAL AIR HANDLER & DUCT LOCATIONS
 
NOTE: FOR USAGE SEE 

COOL AIRT RGENERAL NOTE 13, pg. 6. 
BOTTOM OF ROCK BOX 

TRANSITE DUCT 

HOT 
WATER COIL 

MD-2 

~MD-I 

OPTION NO.I SOLARON 
AIR HANDLER LOCATED 
ON SIDE OF ROCK BOX 

SOLARON AIR HANDLER 

SUPPORT BRACKETS 
HEAT 

UNIT 

STORAGE 

(ROCK BOX) 

METAL LATH 

HEAT STORAGE 
UNIT(ROCK BOX) 

OPTION NO. 2 SOLARON 
AIR HANDLER LOCATED ON 

MD-I 

MD-2o-pyrght May197 S 

='_HOT WATER 

COIL ,OPTIONAL 
'BYPASS 

SCopyright May 1978 Solaron Corporation 



SAMPLEMETAL LATH 
(MUST BE GALVANIZED) 

8 

-7 

5 

3.4 Lbs PER SO. YD. 

3 

-


Solaron Corporation
Q Copyright May 1978 
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BOND BEAM BLOCK &
 
TRANSITE DUCT
 

DETAILS
 

4Sl 

' > s5 /e 

2 WEB 3 WEB DO NOT USE 

BOND BEAM BLOCK STANDARD BLOCK 

8 x 8 x 163jV ONDH21 WI FI~ BEAM BLOCK 
R T DT FCR (2 WEB TYPE SHOWN 

ARRAY SHOWN IS 
TRANSITE DUCT DEFLECTOR- TYP FOR TRANSITE DUCT 
SUPPORT BASE APPLICATIONS ONLY 

TRANSITE DUT 

BOND BEAM BLOCK ARRAY - PLAN VIEW 
j.. TRANSTE DUCT 

FORI DELAMPT 
TIGHT CONN. 

I4~'~ LIJRAHTELCjI8 CA. LATHST.MMTAL LO 

2T8 GA. SI-T. METAL AIR FLOW 

TOP SIDE ISOMETRIC 

TRANSITE DUCT DEFLECTOR - SUPPORT BASE 

( Copyright May 1978 Solaron Corporation 
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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 

TOO LARGE 

CORRECTLY SIZED ROCKS 
0 0 ,PASS THROUGH A I I/2" 

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

ROCK MUST BE WASHED 
AFTER SIZING. 

TOO SMALL 

Q Copyright May 1978 Solaron Corporation 
19 



HEAT STORAGE UNIT
 

CONSTRUCTION CHECK LIST
 

El Calculate size of heat storage unit 

EI Determine location of storage unit 


El Excavate.(if required) 

El Prepare and install footings 

El Construct walls of storage unit 

El Install tie rod thru walls of storage unit 

EI Seal interior of storage unit airtight 


EI Install insulation in concrete box 


ol Install bond beam block (ifrequired, install
 
transite duct support base and transite duct) 

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

El Obtain rock of proper size 

o Clean rock 

El Fill 'rock carefully onto diamond 
mesh 

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


O Caulk and install lid to seal airtight 

Refer to
 

p. 7
 

P. 4
 

P-4
 

P.5
 

P.9 - 15
 

P.9 - 15 

P- 5'
 

p.9 - 10
 

P- 5, 14, 18
 

p. 10, 12, 17, 18
 

p- 5, 19
 

P- 5, 19
 

p.10 and 12
 

p-10 and 12
 

p. 5
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Installation, Operation,
 
And Maintenance Manual
 

Series 2000 
COLLECTOR 

PANELS 

Collectors must be
 
stored in dry area
 

SOLARONTM 
SOLAR ENERGY SYSTEMS 

720 S COLORADO BLVD
© Copyright 1977 DENVER COLORADO 80222 

303/759-0101
 

2.1
 



N 11/2 SPACER/STARTER -STRIP 

DO NOT install /
 
2x 8 Assembly until . /.....
 
after the collectors C:. ". ,/" :-'af
 are instailed :, - -: 

11/ xll/ioR IV~ SQ.TUBINGROFN FETI 
CONTINUOUS ALONG REQUIRED DO NOT 

BOTTOM EDGE OF'USE VISQUEEN 
COLLECTOR ARRAY SHEATHING 

See ARCH PLANS for 
weep hole re uirements Use lag bolts to hold starter 

strip to roof truss 

DWG.1 STARTING PANELS SUPPORT'STRIP 

STEP #1
 

The builder and/or framer must install the roofing felt and the 1-1/2" x 1-1/2"
 
starter strip at the bottom edge of the collector array as shown above, BEFORE any
 
collector panel installation is started. This strip serves as support for bottom row
 
of collectors until hold downs are installed and also is used to ensure proper alignment
 
of the entire collector array. The collector array must be laid out so that it will fit
 
on the roof with6" 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/V or 3/8" reversible, variable speed electril drill, sabre saw, reciprocating saw
 
or skill saw, medium slot-type screw driver, 50 ft. or longer tape measure, 10 ft. to
 
16 ft. tape, chalk line, square (18"x24"), 2-7/16" hex sockets for 1/4" driver, two
 

1/4" X 6" extensions (to be mounted in drill chuck), utility knife, pliers (standard),
 
Solaron pull-up tool (limited application), come-along with 30' min. cable length,
 
sunglasses (polarizing), work gloves, safety helmets, safety ropes & accessories
 
(ifneeded), ladders (appropriate for height of array being worked on), roof jacks
 
(ifrequired), machine for lifting collector onto roof (crane, front loader, etc.),
 

matches or cigarette lighter, caulk gun, left & right snips, scratch awl, 5/16'
 
dia. drill bit 10" long, Scribe.
 

.'SOJlARN nRPORATIONZCE) CoDvriht 1976 



SEE ARCH. DWG. FOR
 

, /p 


* STARTER- - / ,PANEL 

STARTER STRI P 

SEE COLLECTOR ARRAY PERIMETER
 
PLAN (MECH. DWG.) FOR
 
.TOTAL NUMBER AND
 
LOCATION OF HOLES TO
BE CUT IN SHEATHING
 

*PANELS MAY BE INSTALLED
 

STARTING FROM WEST/EAST 
ENDS OR CENTER OF ARRAY 

DWG. 2 ARRAY LAYOUT ON ROOF 

STEP #2
 

Chalk outline of actual perimeter of the collector array onto the roofing felt, as 

shown above, making certain that your lines are square and plumb. 

STEP #3 

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

in sheathing. These holes permit access for starting collar connection between panel 

and duct work (see drawing #3 & #5). The holes in the collector panels can only be 

cut inthe manifold section as shown in drawings 3 and 5. This must be coordinated 

with roof sheathing holes. Cut roof sheathing holes 2" in diameter larer than collar 

(i.e. plans show an 8" collar, cut a 10" hole. Hole may be either round or square. 

@Cnnvrinht 1976 SOLARON CORPORATION TM 23 



TILT PANEL TO ALLOW ACCESS 
FOR CUTTING HOLE IN BOTTOM 
(DUCT CONNECTION).DO NOT 
INVERT PANEL.GLASS IS NOT MANIFOLD SECTION 
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 - ,. 
< J4, .< 4 IN ENGTH (To Slip On/. Y Flex Duct & Clamp)

F D ..NSTARTING COLLAR 

(W FLANGE) FOR N
 
FLEX.DUCT CONN.
 
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 40) 

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 cutting-hole before the collector
 

panel is mounted to the roof sheathing. Make sure the hole you cut in
 

the bottom of the panel and through insulation lines up with hole already
 

cut in the roof sheathing.
 

(b) After collectors are installed securely on the roof (as per Step:#5) cut
 

the required holes in the bottom of each predetermined collector panel
 

(confirm the size & location of each hole with the mechanical plans).
 

Any method of collar mounting requires caulking with Dow-Corning #732-CL-11 .to
 

form air-tight joint between collar flange ard the collector.
 

Copyright 1976 SOLARON CORPORATION TM 24 
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ii HOLD-DOWN
 

S-x 1/4* LAG BOLT
/ ,(TYPICAL) 

G "X/4.f20 BOLT 

ROOFING 
," FELT 

I"' ,, I . -- SHEATHING 

..-- TINNERMAN NUT 
(1/4-20 NUT OPTIONAL) 

DWG.4 HOLD-DOWN HARDWARE INSTALLATION 

STEP #5
 

Referring to drawings 4 and 5, drill 5/16" holes in roof sheathing fdr collector
 

hold downs in designated places, as shown in drawing 5. Secure exterior hold downs
 

after collector is in place. When two panels are mated, drill 5/16" holes for the
 

interior hold downs after the adjoining collector is pulled tightly against the
 

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

25
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LIMENSIONS. TYPICAL -

FOR ALL MANIFOLDS , 4 

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


ECTION (PAGE 24) MUST BE TY.
 
LOCATED IN MANIFOLD SPACE.
 
HOLE NOT ALWAYS CENTERED
 

4DUE TO RAFTERS.(TYPICAL-
ALL COLLECTORS)
 

HOLD-DOWN POINT(TYP.
10 PLACES) USE THIS 
PATTERN-ALL PANELS 
SEE PAGE 24FOR HOLD-
DOWN HARDWARE. 

-_ 

b. 
,, 

'- 4 

2001 2002 

,1Z 

2003 2003 2004
 
DWG. 5 -HOLD-DOWN HARDWARE ATTACHMENT- POINTS 

STEP #5 (Cont.)
 

Place each bolt with clamp into its proper hole (external hardware &round the
 
perimeter and internal hardware between collector panels - see drawing 4). One
 

person must Out 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 adjustabje wrench
 

is recommended for tightening hold down bolts. Internal hold down should "dimple"
 
Should the location of
collector metal. Exterior hold down should catch rivet. 


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.
 

Z6
 

Q Copyright 1976 SOLARON CORPORATIONTM
 



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 indrawing 5. Screw the lag bolt
 

into the roof sheathing by using a 7/16" hex socket (on a 1/4" extension) and a 1/4"
 

or 3/8" electric drill. Interior hold down clamps must dimple the collector metal
 

to hold properly. Exterior clamps should catch one of the rivet heads on the
 

collector. After lags have been drilled into place, a washer and tinnerman must
 

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

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

Using bugle-head drywall screws (23/8" #S12 or 6-20 X 1 5/16" flooring screws)
 

drill into the backside of the collector and roof sheathing from the attic area.
 

Eight (8)screws are required; four on each side near the edge of the collector.
 

This procedure is recomended for very steep roof angles. DO NOT use sheetmetal
 

screws for this~hpplication. Eight washers are also required and should be placed
 

on the screw before drilling.
 

Q Copyright 1976 SOLARON CORPORATIONTM 27 



GASK ET Ii ./....x 

RDBREATHER TUBE 

AFTER TUBE IS SEALED 
-(STEP B) RE-INSERT IN 

CAVITY UNDER THE 
NEOPRENE GASKET 

GLASS
 

SILICONE 
PORT GASKET END CAP 

3/2 -NO. 8 SCREWS(TYP.) 
('FIELD FURNISHED) 

STEP #6 DWG. 6 PORT CONNECTIONS 

Install the silicone gasket and attach end cap with screws to the collector panel,
 
as shown above, making sure you obtain an airtight seal. As each panel is positioned
 
in its location be sure that the gasket has been properly mounted around each port
 
that will be immediately mated to an adjacent collector panel port. The gasket must
 
seat evenly around the port to insure an airtight seal.
 

STEP #7
 
Lay a bead of Dow-Corning #732-CL-lI caulking compound around the opening in the bottom
 
of the collector panel as shown in Drawing 3. This is to insure an airtight seal between
 
the collector and the starting collar flange. Mount the starting collar in such a
 
manner that will make a solid, airtight connection.
 

STEP #8 Relief Tube -

When collector is in place and secured, but before cap strip is installed, check red
 
nylon pressure relief tube to make sure it is open so that pressure between panes of glass
 
has had time to equalize to local atmospheric pressure. Next, seal tube by tying knot
 
in tube and permanently sealing end by melting and squeezing the open end closed. Now
 
place closed tube under neoprene gasket along the edge of the glass (see detail on dwg 6)
 
& return gasket to normal position.
 

Z8
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'METAL-BACKED 
NEOPRENE WASHER 

PRE-DRILLED HOLE (TYR) 

T INNERMAN 
NUT PLATE 

DWG. 7 CAP STRIp ASSEMBLY 

After al:l the collectors are in place and secured, coordinate with builder to install
 

1-1/2" x 7-1/8" frame assembly around perimeter of array as per drawings 8 and 9
 

(mounting cap strip and flashing). Flashing must be installed before perimeter
 

sealant and perimeter cap strip can be installed.
 

29
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FIELD-DRILL .MATCHING 
HOLES (COVER AND 	 CVRPA 
WOOD FRAME)
 
TYP-CORNERS 33"LG. CAP STRIP
 

(TYPICAL SHORT MEMBER)
 

75"LG.CAP STRIP
 
(TYPICAL LONG MEMBER)
 

CROSS COVER 

DOUBLE BEA4OF SEALANT 
(DOW CORN)iG NQ. 732-CL-11 TO 
FORM WEAT4IERPROOF SEAL 
AT JOINT EN COVER PLATES 
ARE INS LED (TYPICAL) 

-'/COVER PLATE R C T 

# 	 RELIEF TUE SEALED ANDREP LACED//U NDER GASKET 

" ' 	 //11/2X71/8 " +- 1V; NAILER FRAME(ENTIRE" 
/ // PERIMETER OF COLLECTOR
L- ARRAY) INSTALLED TO INSURE

/ 	 ASOL[DWEATHERTIGHT BASE 
FOR INSTALLATION OF CAP// STRIP AND FLASHING(SEE 	 DWG NO.9)

NAILE 

DWG. 8 

CAP STRIP/COVER PLATE INSTALLATrON 

STEP 	 #10 

Referring to Drawings 7 & 8 start installation of cap strip. Cap strip is mounted with

2-1/2" screws and metal backed neoprene washer. 
Place screw with washer through pre
drilled holes in cap strip. See Drawing 7. Turn the 
screw into the tinnerman clip

approximately 3 turns. 
 Place cap strip so that each edge is lined up on collector glass

gasket evenly with nut plates under glass enclosure lip. By pressing on the screw while

turning to secure nut plate, 
 you will keep nut plate straight so that it will secure

itself under adjacent glass enclosure shelves. Cap strips between collectors should

be mounted during collector installation to hold glass inplace.
 

© Copyright 1976 SOLARON CORPORATION. 30 



NOTE :Wood Frame Ass'y.(1 1/x71/8"plus Plywd. Strip) To Be 
Installed After Collector Panels Are In Place 

See Arch.For Contin-	 'BIttnsulation or Rigid Insulation 
uation Oi Flashing 2rMin.AI Around (R-Il E-quivalent) 
Perimeter Flashing 
Sealant All Around(GB-70) 

54'x l Plywd.Strip Continuous 
Cap Strip Al Around 

Col 	 1/2X 71/8 All Around 
Panel --Shathing 

See Arch.for 
Absorber 	 Flashing 

To Panel-A/H Unit 
Drill 1/4 hole in (18Ga.T'Stat Wire).
 
bottom of airlant
 
channefor Cap Stri
 
sensor.Use-
 Pierce Duct For Wire
 

dscrew as 
 Seal Airtight
 

.-	 Clamping Collar p 

Flex.Duct.Seal strip
 
Duct/Collector

Connection Airtight 2 x 8
 

SnsinP 	Bulb Tco-lnsert DWG. 9 
in.G nto Air Channel DWG.9
 

COLLECTOR FLASHING/SENSOR PLACEMENT 

STEP #11
 

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

you will be placing one edge of cap strip on glass gasket and the other edge into the
 

perimeter flashing sealant (See drawinq 9). Flashing sealant is placed on flashing
 

prior to cap strip mounting.
 

STEP #12
 

When installing the "Cross, El or Tee" cover plates, run a double bead of Dow-Cornin9
 

732-CL-lI silicone caulk on the cap strip as shown in Drawing 8. Ingtall 5/8" Tec
 

self-drilling screws in pre-drilled holes and tap into cap strip. A third hole must
 

be drilled into the 90 degree L in accordance with the wood backing to obtain a tight
 

seal in the corners (see Drawing 8).
 

NOTE: 	 2-1/2" screws, metal backed neoprene washers, nut-plate and tinnermans & 5/8"
 

self-tapping screws furnished by Solaron.
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INTERIOR HOLD DOWN
 
F220/F 221
 

ox 1/4 LAG BOLT /(11 ) 

CS2T4T*COVER PLATE
 

CAP STRIP " 

CS75 
COVER
 

PLATE CS2X
 

L COVER PLATE/ cS2L/
 

\ PORT GASKETS
 
=/ BTW N.PANELS
 

GBO160 "
 

PORT GASK T
 

GB01G(
0 

__GGx 1/4 L 

BOLT (F 1 

CAP STRICA 

F=LASHING 
SEE ARCH. .0
 

ANDTNERA 

INSULAT ION- EXTERIOR, HOLD-DOWN
INSULTIONF 330 / F331• 

1 1/2X7 1/ASSEMBLY 

DWG.10 ASSEMBLY DETAILS 

32
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VERTICAL ARRAY1 H IG H 

(2003 "XandY " PANELS) 

END CAP PAIR-TYPICAL 
TO CLOSE OFF OUTSIDE 
PORTS -PERIMETER OF
 
COLLECTOR ARRAY.SEE
 
PAGES.7, 1, INSTALL-

ATION MANUAL 

t ? HOT AIR FROMi-COLLECTOR 

oLLE R . 

HOLE CUT IN FYANEL 
AND SHEATHIING FOR 
COLLAR (PAS A 2.4j 
INSTALL.MA NUAL) 

11/2x1 1/2 SUPPORT STRIP
 
( PAGE 22 INSTALL. MANUAL)
 

PORT GASKETS BETWEEN 
ALL INTERIOR PORT CONNECTIONS 
(PAGESZ7,31, INSTALLATION MANUAL) 

SEE INSTALLATION MANUAL 
FOR ADDITIONAL INSTRUCTIONS 

33 
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5 r I 1 ' VERTICAL ARRAY
 

END CAP PAIR-TYPICAL HOLE CUT IN PANEL AND 

TO CLOSE OFF OUTSIDE SHEATHING FOR COLLAR 
OF (PAGE z, INSTALL. MANUAL)PORTS-PERIMETER 

COLLECTOR ARRAY. SEE 3" HOT AIR FROM 
COLLECTOR
PAGES 27,31, INSTALL-

ATION MANUAL 

PORT GASKETS
 
BETWEEN ALL
 
INT.ERIOR PORT 
CON NECT IONS. SEE 
PAGES Z7)31, INSTALL- \ 
AT ION MANUAL 

//~ q... 

(SEE PAGE g.%1,I S A L A U L 
EEINTSA TI MAN 

SEE INSTALLATION MANUAL 

FOR ADDITIONAL INSTRUCTIONS 

(C-)Convriaht 197G 
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ARRAYHORIZONTAL1 H IG H 

(2001 PANEL)
 

END CAP PAIR-TYPICAL
 

TO CLOSE OFF OUTSIDE
 
PORTS-PERIMETER OF-
COLLECTOR APRAY.
 
SEE PAGES Z7 I 3/
 
INSTALLATION MANUAL 

PORT GASKETS 
BETWEEN ALL INTERIOR 
PORT CONNECTIONS ROT AIR FROM 
(PAGES 2,34 MANUAL) COLLECTOR TH2U 

/ .- HOLE CUT IN PANEL 
AND SHEATHING FOR 

Q COLLAR (SEE PAGE 2>-, 
INSTALL.MANUAL) 

V \\ 

COLD AIR TO
 
COLLECTOR
 

3x3x1/ 2 PLYWOOD
 
BLOCK AS SHIM TO
 
EQUAL PROTRUSION
 
OF CAPPED PORTS
 

11/2X1'/8 SUPPORT STRIP
 

(SEE PAGE 22,MANUAL)
 

SEE INSTALLATION MANUAL
 
FOR ADDITIONAL INSTRUCTIONS 

© Copyright 1976 35 SOLARON CorporationTM, 



3 HIGH HORIZONTAL ARRAY 

(2001 PANEL.) 

HOT AIR FROM 
COLLECTOR THRU 
HOLE CUT IN PANEL 
AND SHEATHING FOR 
COLLAR (SEE PAGE 24-, 

INSTALL. MANUAL) 

PORT GASKETS 
BETWEEN ALL INTERIOR 

END CAP PAIR-TYPICALEND CAP(PAGES PORT CONNECTIONS17jBI MANUAL). 

TO CLOSE OFF OUTSIDE 
PORTS-PERIMETER OF 
COLLECTOR ARRAY.SEE 
PAGES 2 7;z1 INSTALL-
ATION MANUAL 

COLD AIR TO 
COLLECTOR 

3/X 3Cx/2 SPACE F 

. /2 _- FOR POSITIONING 
3X3x1/2 PLYWOOD? NEXT COLLoPANEI 
BLOCK 
EQUAL 

AS SHIM TO 
PROTRUSION S 

OF CAPPED PORTS 
AND BETWEEN PANELS 
TO EQUAL PORT INTER-
CONNECTIONS 

11/2Xi 1/8 SUPPORT STRIP 
(SEE PAGE za INSTALL..MANUAL) 

[-SEE INSTALLATION- MANUAL 
FOR ADDITIONAL INSTRUCTIONS 
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Installation, Operation,
 
And Maintenance Manual
 

INLET 

SERIES 

AU0400 

AUO1500 
AIR 

HANDLER
 

p 

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.
 

SOLARON 
SOLAR ENERGY SYSTEMS 

TM 

SOLARON CORPORATION T 

300 GALLERIA TOWER 
720 SO. COLORADO BLVD. 

D Copyright 1977 DENVER, CO. 80222 (303) 759-0101 
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SOLARON AU0400 AIR HANDLING UNIT
 

Solaron's model AU0400 series air handler units are shipped less motor
 
and internal wiring to facilitate installation in a wide variety of
 
applications. All AU0400 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 AU0400 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 	voltage field wiring.
 

WARNING: Do not install the AU0400 unit in a corrosive, explosive or
 
contaminated atmosphere for any reason. Installation of this unit is
 
subject.to all applicable local and national building codes and ordi
nances.
 

The Solaron AU0400 may be mounted in several positions. Any mounting
 
position must result in the blower shaft being in a horizontal position
 
(i.e. parallel to the floor). DO NOT MOUNT in a position that places
 
the blower shaft in 'a vertical orientation.
 

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

NOTE: The AU0400 contains no electric heating coils or gas-fired ex

changers that produce inherently high temperatures.
 

REQUIRED DAMPER MOUNTING
 

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

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

2. 	 Position and mount with sheetmetal screws damper MD1 (inlet from
 
collector "normally closed") over the opening on the inlet of the
 

'air handler, or water coil if used. Dampers are labeled to indi
cate direction of air flow and must be installed accordingly.
 

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

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

NOTE: The damper motor must be mounted in a position that results in
 
the output shaft of the damper motor being in a horizontal position (i.e.,
 
damper blades must be parallel to the floor). All joints must be sealed
 
air-tight with silicone caulking.
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DOMESTIC 
WATER 
PREHEAT
 

RECOMMENDED LOCATION COIL HOT AIR FROM 
OF INLET DAMPER PACKAGE COLLECTORS 
(SEE DIMENSIONAL SHEET 
FOR ALTERNATE LOCATIONS) 

DAMPER
 

M D-1 

TO ROCK 

DMRSW CDAMPER ~ ~MD-2----.q I 


, B
 
I I IOT
p.UN 


Mode MTOR & BELT UASERVICE AREA 

UNIT SHELL HAS C/ SUPPLY AIR 

FIVE FACTORY C TO STANDBY 
CUT OPENINGS UNIT 

DAM4PERS DOM. TWO COVER PANELS ARE WITH 
Model WATER COIL UNIT. ADDITIONAL PANELS MUST BE 

FIELD FABRICATED.N__ A BOCD 
'
16' 8" 6kAU-0400 16' 

Domestic hot water coil should be locatedcaAU-0500 2oo 20 10 c' 
the outlet of the air handler (to rock box) as 
shown on the front cover 

AU-0400 AND AU-0500 AIR HANDLING UNITS
 

DIMENSIONAL INFORMATION
 

The above drawing will furnish orientation information as well as essential
 
dimensional data.
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Locate the filter "upstream" of backdraft damper BD-i (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 AUO400/AUO500 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 th8 elec
tronic air cleaner's maximum operating temperature (usuall 125 F).
 

HUMIDIFIERS
 

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

DO NOT wire low voltage humidifiers or air cleaner relays in series with
 
the thermostat wires (W1 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: W1 @ .10
 
amp, W2 @ .10 amp.
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SOLARON CONTROLLER & THERMOSTAT LIST
 

AU0400 and AU0500 air handler can be used in various applications.
 

Application Solaron Thermostat & Additional Relays 
Controller Sub-base Needed 

Heating Only HCO115 HCO020 (3)#SR0225 Relays 
HCO040 1-AU0400 Blower 

1-Dom. Water Pump
1-Aux. Blower 

Heating Only HCO115 HCO020 (3)#SR0225 Relays
 
with continuous HCO041 Same as Above
 
fan option *(1)#SR0157 Relay
 

Heating/cooling HCO115 HC0022 (3)#SR0225 Relays
 
with continuous HCO041 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 SR0157 relay into fourth base of HC0115
 

LOCATING THE SOLARON CONTROL PANEL
 

Mount the control panel in a convenient location that allows easy access
 
for electrical wiring and "summer/winter" switch operation. Generally the
 
mechanical room is the best location. Electrical service consisting of
 
one 115 vac circuit is ample to power the 100 VA, 120 VAC/24 VAC transformer
 
accompanying the control panel. Separate power circuits may be needed
 
for the AUO4OO/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 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.
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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 house return air duct and duct
 
connecting to bottom of heat storage (for systems with by-pass
 
of, heat storage for summer water pre-heating, locate in duct
 
to collector where by-pass tees in).
 

3. 	Ts - Top of rock in heat bin.
 
4. 	Tw - Locate in bottom of water storage tank (not the auxiliary
 

water heater) near inlet of heat exchanger coil. (Ifusing 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 review all steps before proceeding with the system start up of
 
the Solaron Air Handler AUO400/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 manufacturers recommendations.
 
6. Turn on power to solar air handling unit and controller.
 
7. Check rotation of solar air handler 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.
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BLOWER MOTOR AND DRIVE ASSEMBLY SELECTION PROCEDURE
 

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 Delivery Table for each respective air handler;
 
a. select th6 row which indicates that static pressure required, and 
b. select the column which shows the CFM required.
 
The point where the row and coluni intersect will indicate what blower RPM and
 
H.P. motor are needed to deliver the required air flow.
 

AUO400 AIR DELIVERY TABLE
 

"W.C." CFM
 

Ext. Static 1/4 H.P. 1/3 H.P. 1/2 H.P. 3/4 HP
 
Pressure 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
 

.6 - - - - - - 1055 1120 1150 

.8 1038 1041 1045 1045 1048 1058 1060 .1092 1120 1156 1187 1235 

1.0 1185 1190 1157 1158 1168 1159 1160 1190 1220 1245 1280 1310 RPM
 

1.2 1300 1300 1295 1279 1265 1260 1270 1290 1310 1335 1360 1389
 

1.4 - 1422 1405 1385 1375 1370 1370 1375 1400 1420 1455 -

I AUO500 AIR DELIVERY TABLE
 

t"W.C CFM
 
Ext. Static 3/4 H.P. 1 H.P. 1-1/2 H.P.
 
Pressure -1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400 2500 2600
 

- - 1000 1021. 1040 1064 1088 1116 1143 1171 1200.8 

o
 

1.0 1028 10320 1041 1043 1053 1064, 1078 1093 1111 1132 1155 1181 1205 1234 1266 

1.2 1121 1122 1124 1127 1135 1143 1154 1167 1182 1200 1223 1248 1274 1307 RP 

1.4 1213 1"212 1211 1213 1213 1220 1229 1240 1256 1273 1295 1318 1343 

2. 1.6 1301 1295 1290 1280 1288 1292 1304 1313 1329 1345 1366 1388
 

1.36Y37418,1.8 1383 1376 1367 1363 .1363 1 ,417 



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 inorder to deliver that particular RPM. Select
 
whichever column gives the RPM desired. The driven pully, or fixed
 
blower pulley, is selected from the extreme right hand column. V-belts
 
are noted under each "Driver" column. To determine bore sizes of driver
 
pulleys refer to the Blower Motor Chart for shaft dimensions. Bore size
 
for all fixed pulleys is 3/4" for the AU0400 and 1" for the AU0500.
 

AU0400 DRIVE ASSEMBLY TABLE
 

RPM Browning VL-44 Driver Browning VM50-Driver Fixed Blower Pulley-Driven 
" or 5/8" Bore " or 5/8" Bore (Browning AK56) 3/4" Bore 

1025 3 Turns Open _. Turns Opeii All RPM Ranges-

1058 3 " .... 

1092 212 " - " . ..'
 
1125 2 " 5 .
1157 1 " 41- .Is . . 

- ' 31 I1224 t 

1257 0 - - ' . 3
1290 -- \-"" A" 2 " 
1323 - ". -- '-•II2I I--. ,--':-, 

1356 - " " - 1 
1389. - 1 
1422 - . -"-""" 

1455 0 

V-Belt 4L350 4L360
 
RECOMMENDED SELECTION 
AREA IS NOT SHADED 

AU0500 DRIVE ASSEMBLY TABLE
 

FAN Driver - Motor Sheave Belt Driver - Motor Sheave Belt Driven - 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)
 

994 6 Turns Open A -. Turns Open . -"..- All RPM Ranges. 
1021 5 " A .... 

1048 5 " B -"-

1075 4 " B ' ... 
1102 4 B - -"" ' 
1129 
1155 
1182 
1209 

3 
3 
2 
2 

" 
" 
" 
" 

B 
B 
B 
B 

-

6 
5 
5 

" 
" _ 

" 
_-

" 
. 

B 
B ,7 
C 

It 
" 

1236 
1262 

1 
1 

-, C-' 
C 

4 
4 

C" 
C 

1288 
1315 

- . 
-'.-

-r,' .... " .... 3 __3" 
____"._._-.___-_' _ 

C
C 

1341 
1368 

-

-
" 
U'.." -

C
C 

1395,-..-1 D 
1421 -1 D 
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V-BELTS FOR AU0500
 

V-Belts A 5L420 Type V-Belts
 

B 5L430 Type V-Belts 

C 5L440 Type V-Belts 

D 5L450 Type V-Belts
 

AU0400 AND AU0500 BLOWER MOTORS
 

H.P. Serv. NEMA Shaft F.L.A. G.E. Shpg. Wt.
 
Factor* Frame Dia. & Len. 115V Model
 

Split Phase Motors - 1725 RPM 115/230V - 60 HZ - 10 (Class A)
 

1/4 1.35 48Z " X 2 " 5.2 15KH33FN15T** 15 lbs.
 
1/3 1.35 56Z " X 21" 6.0 15KH35JN30T** 18 lbs.
 
1/2 1.25 56Z " X 2 " 9.0 5KH36MN22T** 23 lbs.
 

Capacitor -Start Motors - 1725 RPM 115/230 - 60 HZ - 10 (Class B)
 

3/4 -i1.25 56Z 5/8" X 2 " 111.6 5KC39UN7T** 30 lbs. 
1 1.25 56Z 5/8" X 2 " 14.6 5KC48TG726T** 35 lbs. 
1-1/2 1.15 56 5/8" X 1-7/16" 21.0 6K324 39 Ibs. 

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

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

** 	 Manufacturers producing motors of equal specification may be used. 
CLASS B MOTORS ARE RECOMMENDED FOR REPLACEMENT. 

® copyright 1977 	 Solaron Corporation, Denver, Colorado
 

46 



Selection 	Example:
 

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

The air handler motor and drive assembly must be selected to handle the 
external static 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-p 	 .. 

3. Heating domestic water t-.-


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

Return grille (see mfg. data) 0.05" w.g.
 
Return air filter (sized @ 300 to 350 FPM) (see mfg. data) 0.25
 
Backdraft dampers (2 each) (see A&E Manual pg. 89) 0.20
 
Collectors (2 panels in series, 2 CFM/ft2) (see A&E Manual, pg. 80) 0.23 
Domestic water coil (see this Manual, pg. 11) 0.08 

*Ductwork (see below) 0.19 
External Static Pressure l.00" w . 

Motor: 	 625 CFM and 1.0" external static pressure
 
RPM would be 1-158 (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 Pulley: Would be Browning AK-56.
 

Summary: 	 625 CFM at 1.0" external static pressure
 
I/2 H.P. motor Solaron #1T0050
 
Driver VL-44 Solaron #DROl20
 
Pulley AK-56 Solaron #DROl20 ) Package

V-Belt 4 L 350 Solaron #IDROI20
 

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

angth of 	duct for each elbow with turning vanes.
 

he example 	above was based on: (10 elbows)(15' elbow) = 150' 
Length of ductwork = 90' 
Total equivalent length = 240' 

(2 ~0 	 08"' 
(240 ft)(-' ft) 	 = 0.192 w.g. pressure drop

in ductwork
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DOMESTIC WATER COIL CAPACITIES
 

The Solaron domestic water coil is a 1-row copper tube coil.
 

Calculated coil 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,
 
cop8er tube .017", capacities based on 3 GPM, ENT. water 50 , E.A.T.
 
180 F.
 

AIR FACE WATER
 
HANDLER SIZE CFM VELOCITY P.D. FT. LV.W. LV.A BTU/HR.


@ 3 GPM
 

AU0400 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 780 13.40 83.9 152.6 50,700
 

NOTE: MINIMUM WATER FLOW IS 1.5 GPM 

The Solaron domestic water heating option is designed to be used with 
pump #WP3060 (115/60/-o ---- .85 amp). 

AU0400 -

CFMW 

Pres. Drop 

OPTIONAL DOMESTIC WATER HEATING COIL 

300 400 500 600 700 800 900 1000 

.02 .03 .04 .05 .06 .08 .09 .11 

- PRESSURE DROP 

1100 1200 1300 

.14 .17 .21 

1400 

.25 

AuO500 -

CFM 1200 

Pres. Drop .08 

1500 

.09 

1700 

.11 

1900 

.14 

2100 

.17 

2300 

.25 

2500 

.33 
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S.O.L.A.R. 900.40.077
 

GENERAL OPERATING PROCEDURE
 

FOR THE SYSTEM OWNER
 

SOLARON AU0400 AND AU0500 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 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 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 AU0400 and AU0500 require minimal upkeep for economical and long
 
lasting operation.
 

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

Motor Type 2 - Blower Motor - Oil 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 - Oil with #10 S.A.E. non-detergent oil (similar to
 
#465 Anderol or Goodlight #10 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
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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 accompanying the control panel. Separate power
 
circuits may be needed for the AU0400 or AU0500 unit and the auxiliary
heating unit (refer to local and national building codes).
 

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

The thermostat MUST be wired through the Solaron control panel, it
 
CANNOT be wired direct to the auxiliary heating unit and/or Solaron air
 
handling 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 house return air duct and duct
 
connecting to bottom of heat storage (for systems with by-pass
 
of heat storage for summer water pre-heating, locate in duct
 
to collector where "by-pass" tees in).
 

3. 	Ts - Top of rock in heat bin.
 
4. 	Tw - Locate in bottom of water storage tank (not the auxiliary
 

water heater) near inlet of heat exchanger coil. (Ifusing 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 wir8 through terminals that
 
open on temperature rise - aet @ 140 F). Tw is field fornished
 
(Honeywell L6006A1145 @ 140 F and differential set @ 10 F).
 

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 (similar to a Honeywell H49B) will simplify the wiring tequire
ments of most installations.
 

DO NOT wire low voltage humidifiers or air cleaner relays in series with
 
the thermostat wires (WI & W2) as this can damage the Solaron controller.
 
Sail or air pressure switches are recommended.
 

Q Copyright 1977 	 Solaron Corporation, Denver, Colorado 

51
 



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: W1 @ .10
 
amp, W2 @ .10 amp. Cooling anticipators are non-adjustable.
 

SOLARON CONTROLLER AND THERMOSTAT LIST
 

AuO400 and AU0500 air handlers can be used in various applications.
 

Application Solaron Controller Thermostat & Additional Relays 
Controller Sub-base Needed 

Heat pump reversing 
valve energized 

HC0116 HC0022 
HC0043 

(2)#SR0225 Relays 
1-AU0400 Blower 

for heating 1-Dom. Water Pump 

Heat puthp reversing 
valve energized 

HCO116 HC0023 
HC0043. 

(2)#SR0225 Relays 
I-AU0400 Blower 

for cooling 1-Dom. Water Pump 
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THERMISTOR TEMPERATURE/OHM RESISTANCE CHART
 

TEMP. RESISTANCE TEMP. RESISTANCE 
cc F ° OHMS C F0 OHMS 

0 32 105,310 90 194 . 2,312 
5 41 80,725 95 203 1,962
 

10 50 62,354 100 212 1,671
 
15 59 48,519 105 221 1,428 "
 
20 68 38,022 110 230 1,225
 
25 77 30,000 115 239 1,054
 
30 86 23,827 120 248 910.0
 
35 95 19,044 125 257 787.9
 
40 104 15,314 130 266 684.3
 
45 113 12,388 135 275 595.9
 
50 122 10,077 140 284 520.3
 
55 131 8,242 145 293 455.4
 
60 140 6,777 150 302 399.6
 
65 149 5,600
 
70 158 4,651
 
75 167 3,880
 
80 176 3,251
 
85 185 2,736
 

The above chart can be used by the Solaron service technician to deter
mine temperatures at Tco and Tci sensor locations.
 

To measure the resistance of a thermistor sensor disconnect both of its
 
wires from the control panel (Tco & Com. or Tci & Com.). Measure the
 
resistance using a good, accurate OHM meter. Once the resistance has
 
been read it can easily be located on the above chart as well as the
 
corresponding temperature to the left of the resistance.
 

The temperature difference between Tci and Tco must be 400F (t7OF) or
 
greater to energize the "collector" relay. Should Tci & Tco leads be
"crossed" th6 system will not operate under sunny conditions. Reversing
 

the Tci & Tco leads will correct the problem. System will c8ase to
 
collect solar energy when the differential drops to 25 F (-5 F) or less.
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HEAT PUMP
 
ENERGIZE F/HEATING OR COOLING
 

SOLARON CONTROL PANEL HC0116
 
WITH HC0022 OR HC0023 THERMOSTAT AND HCO04 SUB-BASE
 

SEQUENCE OF OPERATION
 

I. 	SOLAR ENERGY AVAILABLE - when 400F (t7OF) differential is achieved
 
between sensors Tco (incollector) 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 (aquastat on water storage tank) is not
 
satisfied (i.e. tank is less than 140uF).
 

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 - W1 & RH 

and sub-base system switch is set on "Auto" or "Heat". 

I. "HI" (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 opens 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 ,roomT-stat. First stage
 
is1still "made". If solar heat is available (i.e. "COLL" relay
 
energized) when "W2" relay is energized, solar system will store
 
heat while heat pump provides space heat. (OP1)**
 

1. 	"H2" (second stage auxiliary heat) relay is energized, com
pleting the following circuits:
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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. 	"Rc" circuit to "G"is still made keeping on auxiliary
 
indoor unit blower. (OPI)
 

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

D. Third Stage Heatin5 is called for by second room T-stat (or
 
outdoor thermostat). "R3" circuit to "W3" is completed, bringing
 
on resistance electric heating elements in the indoor auxiliary
 
unit ("R" to "WI" circuit and "R"to W2 circuit in HCO116 are
 
"made"). (OP2)
 

E. 	"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). (OP3)
 

II. SOLAR ENERGY NO AVAI6ABLE. When differential between Tco and
 
Tci drops to 25 F (-5 F) or less, the following takes place:
 

A. 	"COLL" relay - de-energized.
 

1. 	HWP de-energized, pump off.
 

2. 	BWR de-energized, solar blower off.
 

3. 	MD1 de-energized and closed.
 

4. 	MD2 de-energized and open.
 

B. Circuit completed to Ts sensor if "HI" relay is still energized.
 
If Ts sensor is above 90 F set point, system willoheat space
 
from heat storage unit. If Ts sensor is below 90 F set point
 
circuit will be completed to "H2" relay and bring on the auxil
iary heating unit without the need for the second stage of the
 
T-stat to make.
 

III. Sub-base Switch Modes.
 

A. 	Fan - "On-Auto".
 

1. 	"Auto" position will permit auxiliary indoor unit fan to
 
cycle on and off to meet the heating demands of the system.
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2. "On" position will allow 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". 

***I. First stage cooling:
 

a. 	 "Rc" circuit to "YI" is "made", on heating/cooling ther
mostat energizing reversing valve ih outdoor unit (for 
units with reversing valve energized for cooling). (OP4) 

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

2. 	Second stage cooling.
 

"R"to "Y"contacts close. Compressor circuit is energized
 
to provide cooling. (OP4)
 

NOTES
 

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

HCO116 Terminal Strip Heat Pump Terminal
 
Strip Equivalent
 

Y 	 W1
 
W 
 W2
 

0 	 Y
 

** 	 Numbers in parentheses refer to notes on alternate system operation
 
when used in conjunction with the off peak control unit (page 57).


***Heat pumps where the reversing valve isnot energized for cooling use
 
only one stage of cooling.
 

SDOMESTIC WATR
 

HEATING
 

Switch "Winter" Position
 

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

Switch "Summer" Position
 

Domestic water will be preheated whenever enough solar energy is
 
available to activate the system. When the stored waker temp
erature reaches the set point of Tw sensor (about 140 F) the system
 
will shut-down until the stored water temperature drops about 10 F.
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ALTERNATE SYSTEM OPERATION WHEN HCO116 IS USED IN CONJUNCTION
 

WITH THE OFF PEAK CONTROL UNIT 

OPI - In the off peak system a second stage call for heat will 
result in the system operating in either the heating from 
storage or heating from heat pump mode (see sequence of 
operation below modes 2 and 3). 

OP2 - The R to V1 contacts in the HCO116 are made through a pole on 
the H2 rely, which in turn is energized by the third stage 
indoor thermostat. 

OP3 - The EH relay will enable the strip heat to be used instead of 
the compressor. However, if there is a second stage call for 
heat the off peak control unit will cycle into mode 2, heating 
from storage, if possible. 

OP4 - Refer to the Summer Operation in the sequence of operations 
that follow (modes 5 and 6). 
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OFF PEAK SUBSYSTEM SEQUENCE OF OPERATION
 

Winter Operation (November through March)
 

1. 	Storing heated water - When the time clock is in the off peak hours 
(10 P.M. - 8 A.M.), there is no call for second stage heating 8r 
cooling (H22 and C22 are de-energized), the ambient isabove 2 F
 
(LA2 is de-energized), the off peak control unit switch isin the
 
"HEAT" mode and the bottom of storage (T ) is less than 1300 the
 
system will operate in this mode. SH2 rYgy will be energized.
 

a. The off peak pumps (OPP) will be energized. 

b. Motorized valves MV2 (coil bypass) and MV3 (storage bypass) 
will both be energized, bypassing the coil and allowing the 
tank inthe flow loop. 

c. The compressor (Y)will be activated. 

2. 	Heating from the storage tank - When there is a call for second
 
stage heat (H22 energized, there is heat available in the tank
 
(T is greater than 90 ),no call for third stage heat (H32 de
enPBYzed) and the time clock is in the peak hours (8A.M. - 10
 
P.M.) then the system will operate in this mode. HFS2 relay will
 
be energized.
 

a. 	The off peak pumps (OPP) will be energized.
 

b. 	Motorized valves MVi (a)and (b)and MV3 (storage bypass) will
 
be energized. These positions allow flow from the top of
 
storage through the heating and cooling coil and back to the
 
bottom of storage.
 

3. 	Heating directly from the heat pump - When there is a call for
 
second stage heat (H22 energized), a~d there is no heat inthe
 
storage tank (T isless than 90 ) or the time clock is in the
 
off peak hours IO P.M. - 8 A.M.) or there isa call for third
 
stage heat, then the system will heat from the heat pump.
 

.a. 	The off peak pumps (OPP) will be energized.
 

b, 	 All motorized valves are de-energized. 

c. 	The compressor (Y)will be energized.
 

d. 	Ifthe ambient is below 20F, LA2 energizes at.which point the
 
compressor will be deactivated and the strip heat (W)will be
 
energized instead.
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Summer Operation (June through August)
 

4. 	Storing chilled water - When the time clock is in the off peak
 
hours (10 P.M. - 8 A.M.), there is no call for second stage heating
 
or cooling (H22 and C22 are de-energized), the off peak control
 
unit switch isoin the "COOL" mode and the top of storage (TTnp) is
 
warmer than 45 , the system will attempt to store chilled wa er.
 
SC2 and SC3 relays will be energized.
 

a. All motorized valves will be energized. 

b. The heat pump reversing valve (0)will be energized. 

c. Provided the heat pump does not operate at a low suction 
pressure (53 psig) for more than 90 seconds, the LP2 relay 
will remain de-energized and both the compressor (Y)and the 
off peak pumps (OPP) will be energized.
 

5. 	Cooling from storage - When there is a call for first stage cooling
 
but-not second stage cooling (C12 energized and C22 de-energized),
 
chilled water is available inthe tank (T is less than 55 F),
 
and the time clock is in the peak hours (§ORCM. through 10 P.M.)
 
then the system will operate inthis mode. CFS2 relay will be
 
energized.
 

a. 	Motorized valve MV3 will energize allowing water flow from the
 
bottom of storage through the coil and back to the top of
 
storage.
 

b. 	The off peak pump (OPP) will be energized.
 

c. 	The reversing valve (0)will be energized but the compressor
 
will not.
 

6. 	Cooling from the heat pump (chiller) - When there is a call for
 
second stage cooling (C22 energized) this mode will operate.
 

a. 	Motorized valves MVla, MVlb will be energized.
 

b. 	The off peak pumps (OPP) will be energized.
 

C. 	The compressor (Y)will be energized. The reversing valve is
 
already energized via the first stage (C12) cooling relay.
 

d. 	If the suction pressure falls below 53 psig for more than 90
 
seconds the compressor and pump will be deactivated.
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Spring/Fall Operation (September through November and April through
 
May)
 

7. 	During spring and fall operation the off peak control unit switch
 
will be set to "OFF". This position eliminates the possibility of
 
the system operating in the storing heated water (mode 1)or the
 
storing chilled water (mode 4) modes. After a few days the water
 
storage will then return to the surrounding room temperature (-.
 
70uF) which will open Tsnpw and TsnpC temperature controllers.
 
This will eliminate the ?eing fr~m storage mode (mode 2 ) and the
 
cooling from storage mode (mode 5). Thus during spring and fall
 
operation only modes 3 and 6 will operate.
 

Additional Controls
 

8. 	Defrost Control - If the outdoor unit senses a frost build up on
 
the outdoor coil, the system will. go into defrost. The DFT2 relay
 
will be energized.
 

a. 	The SC2 and SC3 relays will energize and the system will
 
operate as inmode 4.
 

b. 	Ifthere is a call for second stage heating (H22 energized)
 
the strip heater (W)will also be energized.
 

9. 	Low limit control - Ifat any point the temperature controller
 
mounted 6n the coaxial heat exchagger (chiller) senses a leaving
 
water temperature of less than 37 F the compressor will be deacti
vated.
 

10. 	Water flow switch - If the water flow switch senses a lack of water
 
flow, itwill deactivate the compressor.
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S.O.L.A.R. 900.40.077
 

GENERAL OPERATING PROCEDURE
 

FOR THE SYSTEM OWNER
 

SOLARON AU0400 AND AU0500 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 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 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 system.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 indicatethese dampers to you.
 

Maintenance Instruction
 

The AU0400 and AU0500 require minimal upkeep for economical and long
 
lasting operation.
 

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

Motor Type 2 - Blower Motor - Oil 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 - Oil with #10 S.A.E. non-detergent oil (similar to
 
#465 Anderol or Goodlight #10 oil.) Twice a year.
 

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