SOLAR WATER HEATING ADDITION

FOR

(enter Customer name)

SCOPE: Use this plan ONLY for solar domestic water heating systems having an estimated output of equal to or less than __ 82,090 Btu or _0.821 therms (< 30
kWth) on the roof of a one- or two-family dwelling or accessory structure and used for domestic water heating. Articles of the California Plumbing Code (CPC) or
California Mechanical Code (CMC) or other California health and safety codes shall apply.

MANUFACTURER'S SPECIFICATION SHEETS ARE PROVIDED for proposed collector, controller, pump, storage tank/heat exchanger/ heat transfer fluid (if
applicable) and mounting systems. Equipment intended for use with SWH system shall be identified and listed for the application.

Job Address: Permit #:

Contractor/Engineer Name: License # and Class:

Signature: Date: Phone Number:

Email:

Circle A or B:
Total # of Collectors Installed 2 Total Area of Collectors _A 64 saft B 40 sqft
Collector Certification Number (include certifying agency) A SRCC OG-100 #10001938 B SRCC OG-100 #10002012
System Certification Number (include certifying agency) A SRCC OG-300 #2010017C B SRCC OG-100 #30004214

Max Height Above Roof ___not to exceed roof height Height Above Ground not to exceed 30 ft

Major Components (for SDWH systems)

Circle A or B:
Solar Tank Make/Model Thermo-Miser Gallons _A 80 B 60 Insulation R- 15.2 Pressurized? _ Tank yes, Collector loop no)
Heat Exchanger Make/Model __heat exchanger integral to solar tank Number of Walls single Heat Exchange Fluid __ water

Solar Control Make/Model __ EagleSun DTC-ES-1 (Model AU7700-1)

Solar Pump/Circulator Make/Model
Expansion Tank Make/Model not applicable

Mounting Hardware Make/Model or Type

Do all the above data match substantially the data used for certification?

GRUNDFOS UP 15-100F

Appropriately Sized for Use?
MSC Series Flush Mount, MSC-FM

TABLE OF CONTENTS

INSTALLATION NOTES

1. THIS IS APLAN SET TAILORED TO THE AET DRAINBACK SYSTEM WHICH IS INTENDED TO ENABLE CONTRACTORS
TO SATISFY THE REQUIREMENTS AND THE INTENT OF THE STATE WIDE EXPEDITED PERMITTING PROCESS.

2. THIS PLAN IS INTENDED TO CONFORM TO CURRENT VERSIONS OF THE CALIFORNIA BUILDING CODE, CALIFORNIA
PLUMBING CODE AND SOLAR GUIDELINES PUBLISHED AND ENFORCED IN ACCORDANCE WITH:
a. UNIFORM SOLAR ENERGY CODE (USEC), NSF/ANSI 61

STO1 TITLE PAGE b. CONTRACTOR SHALL PROVIDE AHJ WITH SITE-SPECIFIC ROOF SKETCH FOR PROJECT AND OTHER INFORMATION
REQUIRED BY GUIDELINES. OTHERWISE, CONTRACTOR SHALL ARRANGE WITH ENGINEER OF RECORD FOR
SITE-SPECIFIC PLAN.
ST02 ROOF PLAN / MOUNTING ATTACHMENTS c. CONTRACTOR SHALL CONFORM TO WHATEVER APPLIES IN SOLAR GUIDELINES AS WELL AS ANY OTHER
JURISDICTIONAL REQUIREMENTS ESTABLISHED BY RESPECTIVE AHJ.
STO3 SYSTEM DIAGRAM / SCHEDLE OF MAJOR COMPONENTS
3. THIS PLAN IS INTENDED TO PROVIDE ALL ESSENTIAL INFORMATION (EXCEPT ADDITIONAL SPECIAL REQUIREMENTS
OF a., b., AND c. ABOVE) NEEDED BY AHJ AND INSTALLERS FOR INSTALLATION ON BUILDINGS WHICH ARE:
ST04 WIND / SEISMIC CALCULATIONS a. RISK GATEGORY | OR Il
b. EXPOSURE CATEGORY B OR C
ST05 STRUCTURAL CRITERIA AND REVIEW c. ROOF SLOPE RANGING FROM 1 TO 29 DEGRESS (0.2:12 ~ 6.7:12)
d. MID COLLECTOR HEIGHT 30-FT OR LESS
ST06 ANCHOR LAYOUT DIAGRAM e . ROOF PRESSURE ZONES Z1 OR 72 PER ASCE 7
f. CONTRACTORS HAVING PROJECTS WITH MORE SEVERE SITE CONDITIONS ARE DIRECTED TO CONTACT ENGINEER
OF RECORD FOR SITE-SPECIFIC ENGINEERING.
STO07 TANK STRAPPING . UPLIFT WIND PRESSURES LESS THAN -68 PSF (POUNDS PER SQUARE FOOT).
ST08-ST11 PRODUCT SPECIFICATIONS 4. SOLAR COLLECTORS SHALL BE INSTALLED:
a. AT TILT ANGLE NOT LESS THAN 1 DEGREES NOR MORE THAN 29 DEGREES FROM HORIZONTAL
g b. AT AN AZIMUTH ORIENTATION OF 90 DEGREES TO THE EAST AND 269 DEGRESS TO THE WEST (COMPASS)
ST12-ST16 PRODUCT CERTIFICATONS c. IN ACCORDANCE WITH ORIGINAL EQUIPMENT MANUFACTURER INSTRUCTIONS
d. IN ACCORDANCE WITH ATTACHED DETAILS SHOWN HEREON AND APPROVED BY AHJ FOR PROJECT.
ST17-ST21 SYSTEM ELIGIBILTY AND INSPECTION GUIDE e. WITHIN ROOF PRESSURE ZONES Z1 AND Z2

Z3 SHALL NEVER BE USED WITHIN LADBS JURISDICTION
Z3 MAY ONLY BE USED WITH SITE-SPECIFIC ENGINEERING ELSEWHERE.

5. WIND PRESSURE RATING: AET SDHW COLLECTORS HAVE PASSED MIAMI TESTING LABS WIND LOAD TESTING OF -102
PSF PER ASTM E-330 (MTL FILE NUMBER 95-1249).

LOCATION MAP

8.

ENGINEER OF RECORD CERTIFIES THAT OEM INSTALLATION KITS ARE COMPLIANT WITH CBC AND CPC. THERE SHALL
BE NO SUBSTITUTION OF MATERIALS FROM OTHER VENDORS.

CONTRACTOR SHALL SELECT AND SUBMIT WITH PERMIT APPLICATION SPECIFIC INFORMATION AND DETAILS SHOWN
HEREON OR LINKED HERETO BY PRINTING, CIRCLING, CHECK MARKING, INITIALING, AND/OR OTHER METHOD
APPROVED BY AHJ.

ENGINEER OF RECORD AVAILABLE FOR QUESTIONS - EMAIL PREFERRED j.alger@aetsolar.com

SOLAR UNIT WIND FORCES

SOLAR COLLECTORS INSTALLED PER THIS PLAN SHALL NOT FORM PART OF THE BUILDING ENVELOPE LIKE A
WINDOW, DOOR, SKYLIGHT, OR BIPV. SOLAR COLLECTORS SHALL BE MOUNTED ABOVE THE ROOF SURFACE SIMILAR
AN AC CONDENSER, THEREFORE, SOLAR COLLECTORS THUS INSTALLED DO NOT REQUIRE A PRESSURE RATING AS
DO COMPONENTS SUCH AS WINDOWS, DOORS, & SKYLIGHTS.

STRUCTURAL NOTES

1.

2.

SOLAR COLLECTORS ARE TO BE MOUNTED IN PRESSURE ZONES Z1 AND Z2. SEE TABLE 3 FOR RIDGE OFFSET TO 21, Z2,
OR Z3. THE COLLECTOR SHOULD NEVER EXCEED THE EXISTING BUILDING HEIGHT AT THE HIGHEST POINT.

WHEN MOUNTED PER THESE INSTRUCTIONS, THE SOLAR SYSTEM DOES NOT EXCEED FOUR POUNDS PER SQUARE
FOOT (4 PSF).

SOLAR COLLECTORS ARE TO BE INSTALLED IN THE SAME PLANE AS THE ROOF, THE MOUNTING SYSTEM RAISES THE

SOLAR COLLECTORS 3.75" ABOVE THE FINISHED ROOF TO ALLOW THE SHEDDING OF WATER AND WIND-BORNE DEBRIS.

THE CONCENTRATED LOAD IMPOSED BY THE ADDITION OF THE FULLY WETTED SOLAR COLLECTOR(S) IS 31.5 LBS PER

MOUNTING POINT,

SOLAR COLLECTORS MOUNTS ARE TO BE ANCHORED DIRECTLY ABOVE AND INTO THE SOLID ROOF RAFTERS WITH
3/8"-16 DIAMETER LAG SCREWS, 4 INCHES IN LENGTH WHICH EXCEED THE MINIMUM REQUIREMENT OF 5/16" DIA x
2" EMBEDMENT. CONTRACTOR SHALL CONSULT THE ENGINEER OF RECORD FOR MOUNTING ALTERNATIVES SHOULD
THE INSTALLATION REQUIRE SUCH.

|
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SOLAR DOMESTIC WATER HEATING STANDARD PLAN
GENERAL REQUIREMENTS

System size is 30 kWth (462 square feet of collector) or less

The solar array is roof-mounted on one- or two-family dwelling or accessory structure
The solar collector arrays will not exceed the maximum legal building height

Solar collectors are certified by an accredited listing agency

Solar domestic water heating system is certified by an accredited listing agency
Permit application is completed and attached

System schematic is included

IemTmMmoow®>

List of major components to match system schematic

Heat transfer fluid is either water or a nontoxic fluid
PLUMBING REQUIREMENTS
A. Adequate extreme temperature protection is provided
STRUCTURAL REQUIREMENTS
A. A completed Structural Criteria and supporting documentation is attached (as required)

Notes:
These criteria are intended for streamlined solar permitting process.

1. Ifany items are checked NO, revise design to fit within Eligibility Checklist, otherwise permit application may go through standard process.
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3/8"-16X5"
HEX LAG BOLT

FLUSH MOUNT
BRACKET

POST MOUNT
BASE

EPDM WASHER

FLASHING
~

m CONNECTION DETAIL - FLUSH MOUNT (RAISED FLASHING)
U USING MANUFACTURERS HARDWARE FOR PARALLEL MOUNT ON SLOPING ROOFS

3/8"-16 X 4"
HEX LAG SCREW

FLUSH MOUNT
BRACKET

FLASHING

ﬂ)_S\ CONNECTION DETAIL - FLUSH MOUNT (FLUSH FLASHING)
U USING MANUFACTURERS HARDWARE FOR PARALLEL MOUNT ON SLOPING ROOFS

I INSTALLER TO CIRCLE APPLICABLE MOUNTING SOLUTION(S) I

m ROOF PLAN
U HAND SKETCH TO BE PROVIDED BY CONTRACTOR / INSTALLER

FLUSH MOUNT
BRACKET (SET)

GALVANIZED MOUNTING FOOT
FLASHING SHINGLES
PLYWOOD ROOFING
DECKING FELT
LAG ——
BOLT
e s
TRUSS

m SECTION DETAIL - LAG BOLT ATTACHMENT

USING MANUFACTURERS HARDWARE FOR PARALLEL MOUNT ON SLOPING ROOFS

"COOLIE"
CAP

COPPER
FLASHING

P d
/O_A DETAIL - PIPE FLASHING

USING MANUFACTURERS HARDWARE FOR PARALLEL MOUNT ON SLOPING ROOFS

FLUSH MOUNT
BRACKET (SET)

/— SHINGLES

ROOFING
SEALANT

PLYWOOD
DECKING

ROOFING
FELT

— 2'x4"

" BOLT TRUSS

@ SECTION DETAIL -"J" BOLT ATTACHMENT

U USING MANUFACTURERS HARDWARE FOR PARALLEL MOUNT ON SLOPING ROOFS

SOLDER ]

COPPER
FLASHING

L \ |
o BUILT-UP
PLUMBING ROOFING

FEED / RETURN ——=
APPLY

SEALANT

"COOLIE"
CAP

APPLY ROOFING SEALANT TO THE UNDERSIDE OF
THE FLASHING BASE PRIOR TO INSTALLATION

m SECTION DETAIL - COPPER ROOF FLASHING
U USING MANUFACTURERS FLASHINGS FOR PIPE CONNECTIONS ON SLOPING ROOFS

FLUSH MOUNT
BRACKET (SET)

1/2" THREADED ROD
OR HEX CAP SCREW*
(STAINLESS STEEL)

SPACER

ROOF (AS REQUIRED)

STRUCTURE

SPACER

N
RAFTER

SPACER

BLOCK_/
RAFTER

1-10D NAIL OR SCRE!
AT EACH RAFTER

1-8D NAIL OR SCREW
AT EACH SPACER BLOCK

2" X 4" SPANNER (16" OC RAFTERS; STAINLESS STEEL FLAT-
2" X 6" SPANNER (24" OC RAFTERS) WASHER, LOCK WASHER
2" X 2" X 3/16" STEEL ANGLE SPANNER AND NUT

m SECTION DETAIL - SPANNER ATTACHMENT
U USING MANUFACTURERS HARDWARE FOR PARALLEL MOUNT ON SLOPING ROOFS

LAG BOLTS ARE TO BE 3/8" DIAMETER x 5" LONG AND MUST PENETRATE THE RAFTER MEMBER
A MINIMUM OF 2-1/2". PILOT HOLES SHOULD BE DRILLED INTO THE CENTERLINE OF THE
RAFTER AND SHOULD BE BETWEEN 50-75% OF THE BOLT DIAMETER (9/32" RECOMMENDED).

"J"BOLTS ARE TO BE 3/8" DIAMETER AND MUST POSITIONED DIRECTLY BESIDE THE RAFTER.
SNUG THE "J" BOLT AGAINST THE RAFTER BEFORE TIGHTENING THE NUT. USE NYLOCK NUTS
OR LOCK WASHERS TO SECURELY FASTEN THE MOUNTING BRACKET TO THE "J" BOLT.

SPANNER BOLTS TO BE 1/2" DIAMETER, STAINLESS STEEL. WHERE HEX CAP SCREWS ARE
USED IN PLACE OF THREADED ROD, THE SCREW LENGTH VARIES WITH THE ROOF
CONSTRUCTION AND SPANNER MEMBER USED. SPACER BLOCKS SHALL BE INSTALLED
WITHIN 1" OF THE THRU-BOLT. WHEN THRU-BOLT IS WITHIN 2" OF A RAFTER, ONLY ONE
SPACER BLOCK WILL BE REQUIRED ON THE OPPOSITE SIDE OF THE BOLT, AWAY FROM THE
RAFTER. TWO SPACER BLOCKS ARE REQUIRED WHEN THE BOLT IS MORE THAN 2" FROM THE
RAFTER.

WHEN THE MOUNTING PROVISIONS OF ADJACENT COLLECTORS ARE INSTALLED SIDE BY SIDE
AND THE THRU-BOLTS ARE 1 1/2" OR MORE APART, IT WILL BE NECESSARY TO HAVE AT LEAST
ONE SPACER BLOCK (OR RAFTER) BETWEEN BOLTS.

APPLY A LIBERAL AMOUNT OF ROOF SEALANT OR A SEALANT PAD AROUND THE OPENING
PRIOR TO SECURING THE MOUNTING BRACKET. SEALANT IS REQUIRED BETWEEN MOUNTING
BLOCK AND SHINGLES/SHEATHING. BOLT HOLES SHALL BE SEALED TO PREVENT MOISTURE
PENETRATION.

ALL CONNECTION HARDWARE (BOLTS & WASHERS) TO BE STAINLESS STEEL.

THESE DETAILS ARE SPECIFIED BY THE DESIGN ARCHITECT OR ENGINEER.

|
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COLD
WATER
INLET

HOT
WATER
OUTLET

TANK STRAP  —
(TYP)

SOLAR
COLLECTOR

SOLAR
COLLECTOR

N\

EXISTING
GAS | |
WATER
HEATER | |

18" TO

FLAME
SOURCE

l

WATER HEATER
STAND

- T

(OPT)
DRAINBACK
LOCATION

TANK
SENSOR

DRAINBACK
RESERVOIR

HD TANK
STAND

SOLAR STORAGE TANK

COLLECTOR SENSOR

PR

FLAT PLATE SOLAR COLLECTORS

kROSS AREA|
SQ. FT.

SRENSTR

NET APERTURE|DRY WEIGHT[FLUID CAPACITYPESIGN FI.OWIGN PRESSURE DROP @{ MAX. FLOW
SQ. FT. LBS. US.

MAX. OPERA11NGGL'“S>TD. HEADER

STD. HEADER

HEADER CENTER TO|

LLC]MSC—20] 47—15/16°W_ 5 62—1/8°L
A 2068

TAG| MANUFACTURER | MODEL GALLONS |[RATE — GPM[DESIGN FLOW RATE — PSIG[RATE — GPM[PRESSURE — PSIGWIDTH — INCHES DIA. — INCHEY CENTER — INCHES
A |AET SOLAR, LLC|MSC-32 ‘7'1541%}1%' VL 3267 20.67 16 1.00 1.25 0.044 12 50" 1" 94.625"
B |AET SOLAR, 18.43 79 0.6 0.76 0.027 12 50° -

NOTE 1. INSTALL COLLECTORS PER MANUFACTURERS RECOMMENDATIONS. INSTALLING CONTRACTOR IS RESPONSIBLE FOR ANGLE STANDS, ROOF ANCHORING FOR PANELS, AND ANCHORING. COLLECTORS ARE TO BE SRCC RATED.

SOLAR STORAGE / TRANSFER TANK(S)

TAG LOCATION MANUFACTURER | MODEL CAPAGY HEIGHT |DIAMETER SUGET REMARKS
DB-1 GARAGE /UTILITY RM AET SOLAR, LLC. [ DB-10 10 GALLONS 0¥ 8 308s | y/a
A GARAGE /UTILITY RM AET SOLAR, LLC. | TMSS-80 | B0 GALLONS 72 | 25 | 146 (BS | [NGVRGRTERNAL, SINGLE-WALL HEAT
B GARAGE /UTILITY RM AET SOLAR, LLC. | TMSS-60 | 60 GALLONS 527 | 25 | 11585 | [NGIVDESNTERNAL SINGLE-WALL HEAT
MAY BE OUTSIDE, MOUNTED IN AN APPROVED ENCLOSURE FOR CLIMATE ZONES 6-9
CIRCULATING PUMP SCHEDULE
PUMP) AREA OR MODEL NO. HEAD|  sucmon / l" nsl VouT / | remarks
No. SYSTEM SERVED LOCATION MFR. SIZE GPH | FT. | DISCHARGE SIZE | HP WATTS| PHASE
P—1 DOMESTIC SOLAR STORAGE LOOP|GARAGE/UTILITY RM|GRUNDFOS| UP 15—100F | 00 | 00 " 1/25[135 | 15 /1 CASTIRON W/'S§ |
MAY BE OUTSIDE, MOUNTED IN AN APPROVED ENCLOSURE FOR CLIMATE ZONES 6-9
CONTROLS
TAG SYSTEM SeRvED LOCATION MFR. MODELNO. {voutd hz REMARKS
DTC—1DOMESTIC SOLAR STORAGE LOOHGARAGE/UTILITY RM|  AET DTC-ES-1 | 120 | 60 | DETERENTIAL TEMPERATURE CONTROL W/ 10K THERMISTOR |

MAY BE OUTSIDE, MOUNTED IN AN APPROVED ENCLOSURE FOR CLIMATE Z

'ONES 6-9

MISCELLANEOUS VALVES

VACUUM BREAKER

NOTE:
TEMPERATURE AND PRESSURE RELIEF VALVES NEED TO BE PLUMBED TO 6"
FROM DRAIN PAN. WITH NO THREAD ON END OF PIPE TO AVOID FROM BEING

1:

n

CAPPED.

DRAINBACK HAS THREE MOUNTING OPTIONS, FLOOR TANK STAND, WALL TANK
MOUNT, AND ATOP OF SOLAR STORAGE TANK. DRAINBACK FLOOR AND WALL
MOUNT TANK STAND PROVIDED BY ALTERNATE ENERGY TECHNOLOGIES LLC.

ONE STRAP FOR DRAINBACK TANK FOR WALL MOUNT AND FLOOR STAND AND
TWO STRAPS FOR DRAINBACK ATOP OF SOLAR STORAGE TANK.

SIZE
TAG LOCATION MANUFACTURER MODEL CONNECTION REMARKS
V-1 GARAGE/UTILITY RM WATTS LF1170-UT-M2|3/4" THREADED| |FAD—FREE CAST COPPER SILICON ALLOY BODY CONSTRUCTION
V-2 GARAGE /UTILITY RM WEBSTONE 51703W 3/4" SWEAT EEHN;ORT FORGED BRASS BALL VALVE W/ ADJUSTABLE PACKING
MAY BE OUTSIDE, MOUNTED IN AN APPROVED ENCLOSURE FOR CLIMATE ZONES 6-9
LEGEND
(1= UNION
VARIABLE SPEED PUMP . IPE CAP
WITH FLANGES AND
ISOLATION VALVES
GATE VALVE
I HOT WATER
%ﬁﬂ BALL VALVE
| COLD WATER
ﬂ@ﬂl BOILER DRAIN (VALVE)
[ PIPE TEE
'@5 MIXING VALVE —BTP| TEMP/PRESS RELIEF VALVE
el PIPE ELBOW (PR | PRESS RELIEF VALVE
¥ VB

|
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STRUCTURAL CRITERIA FOR RESIDENTIAL FLUSH-MOUNTED SOLAR ARRAYS
1. ROOF CHECKS

A. Visual Review/Contractor's Site Audit of Existing Conditions:
1) Is the roof a single roof without a reroof overlay?
2) Does the roof structure appear structurally sound, without signs of alterations
or significant structural deterioration or sagging, as illustrated in Figure 1?
B. Roof Structure Data:
1) Measured roof slope (e.g. 6:12):
2) Measured rafter spacing (center-to-center):
3) Type of roof framing (rafter or manufactured truss):

2. SOLAR ARRAY CHECKS

A. Flush-mounted Solar Array:
1) Is the plane of the modules (panels) parallel to the plane of the roof?
2) Is there a 2” to 10” gap between underside of module and the roof surface?
3) Modules do not overhang any roof edges (ridges, hips, gable ends, eaves)?
B. Do the modules plus support components weigh no more than:

4 psf for photovoltaic arrays or 5 psf for solar thermal arrays? (collectors are 3.8 psf wet)

C. Does the array cover no more than half of the total roof area (all roof planes)?
D. Are solar support component manufacturer's project-specific completed worksheets,
tables with relevant cells circled, or web-based calculator results attached?
. Is a roof plan of the module and anchor layout attached? (see Figure 2)
Downward Load Check (Anchor Layout Check):
1) Proposed anchor horizontal spacing:
2) Horizontal anchor spacing per Table 1:
3) Is proposed anchor horizontal spacing equal to or less than Table 1 spacing?
G. Wind Uplift Check (Anchor Fastener Check):
1) Anchor fastener data (see Sheet ST02 - 02, 03, or 05):
a. Diameter of lag screw, hanger bolt or self-drilling screw:
b. Embedment depth of rafter:
¢, Number of screws per anchor (typically one):
d. Are 5/16” diameter lag screws with 2.5” embedment into the rafter (min)
used, OR does the anchor fastener meet the manufacturer's guidelines?

mm

3. SUMMARY

A. All items above are checked YES. No additional calculations are required.

Y /N
Y /N
12

inch
Rafter / Truss

<<=
ZZ2Z

< <

inch
inch

Y /N

B. One or more items are checked NO. Attach project-specific drawings and calculations stamped and signed by a

California-licensed civil or structural engineer.

Job Address: Permit #:

Contractor/Installer:
Signature: Date: Phone #:

License # & Class:

Optional Additional Rafter Span Check Criteria
[ At option of CBO, insert rows (4) to (7) below into table above after row 1.B.(3) ]

1. ROOF CHECKS

B. Roof Structure Data:
4) Measured rafter size (e.g. 1% x 3%, not 2x4):
) Measured rafter horizontal span ( see Figure 4):
6) Horizontal rafter span per Table 2:
) Is measured horizontal rafter span less than Table 2 span (see next page)?

Figure 1. Roof Visual Structural Review (Contractor's Site Audit) of Existing Conditions

Ridge sag in inches not to exceed
ridge length in feet divided by 20.

D = Rafter depth

x Holes allowed only in middle third of rafter
depth, D, and no larger than D/4 in diameter.
Minimum spacing between holes at least D.

Rafter sag in inches not
to exceed rafter length
in feet divided by 20. L

\— Verify that no diagonal or vertical roof

\— Notches deeper than 1/4"
truss members are cut or notched

NOT allowed along top or
bottom edge of rafter Where rafters are visible from attic &/or
underside of roof, visually review rafters
to verify that no significant structural

decay or un-repaired fire damage exists.

"Birds mouth" notches at end of rafter OK

The site auditor should verify the following.

1. No visually apparent disallowed rafter holes, notches and truss modifications as shown above.

2. No visually apparent structural decay or unrepaired fire damage.

3. Roof sag, measured in inches, is not more than the rafter or ridge beam length in feet divided by 20.

Rafters that fail the above criteria should not be used to support solar arrays unless they are first strengthened.

Figure 2. Sample Solar Collector Array and Anchor Layout Diagram (Roof plan)

Collector layout
Anchor layout
Rldgex / Existing rafter layout

Distance
to ridge

/—Gable end

Anchor upslope spacing

_/ Anchor
Bottom eave i

horizontal
spacing

|

Y

ALTERNATE ENERGY TECHNOLOGIES, LLC
1345 ENERGY COVE COURT - GREEN COVE SPRINGS, FLORIDA 32043

M

NOTICES:

The thoughts and ideas expressed
here within are the exclusive property
of Alternate Energy Technologies,
LLC. The use of these materials,
without the written consent of AET, is
not permitted

|

STRUCTURAL CRITERIA
AND REVIEW

|

DRAWING TITLE
SOLAR DOMESTIC
HOT WATER

| S ——
(_REVISIONS: )

SEAL:

—
DATE:

DRAWN:

SCALE:
SHEET:  50f 21

STO05

|




Table 1. Maximum Horizontal Anchor Spacing

Rafter Spacing
Roof Slope 16" o.c. | 24" o.c. 32"o.c.
Solar Thermal Arrays (5 psf max)
Flat to 6:12 0° to 26° 4'-0" 4'-0" 5'-4"
7:12t0 13:12 27° to 45° 1'-4" 2'-0" 2'-8"
13:12 to 24:12 46° to 63° Calc. Req'd Calc. Req'd Calc. Req'd

Solar support component manufacturer's guidelines may be relied upon to ensure the array above the roof is properly designed, but
manufacturer's guidelines typically do NOT check to ensure that the roof itself can support the concentrated loads from the solar array. Table 1
assumes that the roof complied with the building code in effect at the time of construction, and places limits on anchor horizontal spacing to
ensure that a roof structure is not overloaded under either downward loads or wind uplift loads. Note 4 below lists the basic assumptions upon
which this table is based.

Table 1 Notes:

1. Anchors are also known as “stand-offs,” “feet,” “mounts” or “points of attachment.” Horizontal anchor spacing is also known as
“cross-slope” or “east-west” anchor spacing (see Figure 2).

2. If anchors are staggered from row-to-row going up the roof, the anchor spacing may be twice that shown above, but no greater than 6'-0".

3. For manufactured plated wood trusses at slopes of flat to 6:12, the horizontal anchor spacing shall not exceed 4'-0” and anchors in
adjacent rows shall be staggered.

4. This table is based on the following assumptions:

» The roof structure conformed to building code requirements at the time it was built.

* The attached list of criteria is met.

* Mean roof height is not greater than 40 feet.

» Roof sheathing is at least 7/16” thick oriented strand board or plywood. 1x skip sheathing is acceptable.

« If the dwelling is in Wind Exposure B (typical urban, suburban or wooded areas farther than 500

yards from large open fields), no more than one of the following conditions apply:

- The dwelling is located in a Special Wind Region with design wind speed between 115 and 130 mph per ASCE 7-10.
- The dwelling is located on the top half of a tall hill, provided average slope is less than 15%.

« If the dwelling is in Wind Exposure C (within 500 yards of large open fields or grasslands), all of the following conditions apply.
- Design wind speed is 110 mph or less (not in a Special Wind Region).
- The dwelling is not located on the top half of a tall hill.

» The solar array displaces roof live loads (temporary construction loads) that the roof was originally designed to carry.

» The Structural Technical Appendix provides additional information about analysis assumptions.

Figure 3. Typical Anchor with Lag Screw Attachment

EMBED

1/2" MINIMUM EDGE

DISTANCE EACH SIDE ™ ]

ALLOWED SCREW
INSTALLATION ZONE

Table 3. Minimum Distance to Ridge "X" from Center of Collector Mount

Roof Roof Distance to Roof Roof Distance to Roof Roof Distance to
Angle Pitch Ridge, "X" Angle Pitch Ridge, "X" Angle Pitch Ridge, "X"
1 0.2:12 21'-8" 11 23:12 1'-10" 21 46:12 0-11"

2 04:12 10'-9" 12 2.6:12 1'-8" 22 4.8:12 0'-10"

3 0.6:12 7-2" 13 2.8:12 1'-6" 23 51:12 0'-9"

4 0.8:12 5'-4" 14 3.0:12 1'-5" 24 53:12 0-9"

5 1.0:12 4'-3" 15 3.2:12 1'-4" 25 56:12 0'-8"

6 1.3:12 3'-6" 16 34:12 1'-3" 26 5.9:12 0'-8"

7 1.5:12 3'-0" 17 3.7:12 1-2" 27 6.1:12 0'-8"

8 1.7:12 2'-7" 18 3.9:12 1-1" 28 6.4:12 0-7"

9 1.9:12 2'-4" 19 4.1:12 1'-0" 29 6.7:12 0-7"

10 2.1:12 2'-1" 20 4.4:12 0-11"

Table 2. Roof Rafter Maximum Horizontal Span (feet-inches)1

Assumed Nominal Actual Non-Tile Roof? | . Tile Roof
Vintage Size Size Rafter Spacing
16" o.c. 24" o.c. 32" o.c. 16" o.c. 24" o.c. 32" o.c.

2x4 1%" x 3%2" 9'-10" 8'-0" 6'-6" 8'-6" 6-11" 5'-6"

Post-1960 2x6 1%" x 5%" 14'-4" 11'-9" 9'-6" 12'-5" 10'-2" 8'-0"
2x8 1%" x 774" 18'-2" 14'-10" 12'-0" 15'-9" 12'-10" 10'-3"
2x4 1%" x 3%" 11'-3" 9-9" 7'-9" 10'-3" 8'-6" 6'-9"

Pre-1960 2x6 1%" x 5%" 17'-0" 14'-0" 11'-3" 14'-9" 12'-0" 9-9"
2x8 19" X 794" 22'-3" 18'-0" 14'-6" 19'-0" 15'-6" 12'-6"

Note to contractor; highlight vintage and size as applicable.

Beyond a visual review by the contractor checking for unusual sagging or deterioration, some CBOs may want additional assurance that the
roof structure complies with structural building code requirements. Table 2 is an optional table some CBOs may elect to use to provide
additional assurance by requiring a check of existing roof rafter spans, and supports optional criteria 1.B.5 and 1.B.6. For post-1960
construction, these span tables match the rafter span tables found in the 2013 California Building and Residential codes. For pre-1960
construction, the rafter span tables are based on structural calculations with lumber sizes and wood species and grade appropriate for older
construction. Note 5 below lists the basic assumptions upon which this table is based.

Table 2 Notes:

See Figure 4 for definition of roof rafter maximum horizontal span.

“Non-tile Roof ” = asphalt shingle, wood shingle and wood shake, with an assumed roof assembly weight of 10 psf.
“Tile Roof ” = clay tile or cement tile, with an assumed roof assembly weight of 20 psf

Unaltered manufactured plated-wood trusses may be assumed to be code compliant and meet intent of Table 2.
This table is based on the following assumptions:

» Span/deflection ratio is equal to or greater than 180.

» For post-1960 construction, wood species and grade is Douglas Fir-Larch No. 2.

» For pre-1960 construction, wood species and grade is Douglas Fir-Larch No. 1.

» Other wood species and/or grade are also acceptable if allowable bending stress is equal or greater to that listed.

aprwd =

Figure 4. Definition of Rafter Horizontal Span
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Common Questions relating to the DBS 80-64-G2

1.

10.

11.

12.

13.

14.

What does the model designation mean or stand for?
DBS is Drainback Stainless Steel Tank, G2 means a gas auxiliary and a 2 tank system, 80 is the capacity in gallons of the solar storage
tank 64 is the total collector area from 2 gty 4' x 8' panels.

Where is the expansion tank?
Drainback systems do not use an expansion tank with a bladder since the air in the collectors allow for fluid expansion. The system is
initially filled at atmospheric pressure so maximum pressure in the system is low.

Why are there no air vents or vacuum breakers?
Because this is a sealed system with a fixed amount of air, we do not need or want to vent air out of the system or we may create a
vacuum which will cause pump cavitation. Vacuum breakers are also not required to drain the system provided that the piping on feed
and return is sloped a minimum of 1/8" per foot continuously to the reservoir.

Don't you need a check valve to prevent night time thermosiphoning?
No check valve is required since when the pump is off, the collectors are full of air thus making it impossible for the system to reverse
thermosiphon.

I hear a girgling or tinkling sound in the reservoir when the system appears to be running. What's wrong with it?
There is nothing wrong. The tinkling or girgling sound is normal and lets you know that the pump is running and saving you money.
Call us if the green pump light on the controller is illuminated, the sun is out and there is no sound.

Why is the heat exchanger single wall and not double wall?
Potable water is used in the potable and per the uniform solar energy code, a single wall heat exchanger can be used if a notoxic heat
transfer fluid is used in the collector loop. We also have a tag added to the fill valve to state only potable water is to be used in the filling
of the collector loop

If water is used in the collector loop, won't the panel freeze?
No, at night when the pump is off, the water that was circulating in the collector loop during the day, wil drain back into the reservoir.
Thus, the panels are dry and can not freeze.

What about when the client leaves town for a few days. What keeps the sytem from overheating during periods of low or no use?
The controller will over ride the pump operation when the tank hits a preset high limit. When the pump turns off, the panels drain and are
only filled with air. The collectors can withstand dry stagnation so the system is protected against overheating conditions by gravity as
well.

My sight glass gets slightly discolored over time. Do | drain the system and refill it?
No, do not drain the water in the system unless there is a failure that requires repairs. Leave the water in the system as it does not
require periodic draining and flushing.

Why is the solar storage tank not on a tank stand?
The requirement for a tank stand is limited to gas fired water heaters located in a garage. Per code, any sources of flame must be 18
inches above the floor. This is due to the fact that gasolene vapors are heavier than air and as such, any spilled gas from fueling a
mower, weed eater, motorcycle or other equipment, will tend to have gasolene fumes close to ground level causing a fire or explosing
hazard when the pilot light is ignited. Placing the gas fired water heater on a stand 18" above grade eliminates this issue. Consequenly,
since there is no source of ignition or even an electric element in the solar storage tank, a tank stand is not required per code.

Why do collectors look slightly crooked?
For draining, to have overheat and freeze protection.

Will I run out of water during the rainy season or periods of little or no sunshine?
No, the exisiting gas water heater will provide the same backup support as before the solar was installed.

Can this water heater make the water too hot and scald someone?
No, the system is equipped with a mixing valve to keep the water from getting too hot, plus, the solar control turns the pump off when the
tank gets to 140°F.

Why do | need 2 tanks instead of just 1 tank?
The second tank is to store solar heated water that is used as a pre-heat to the gas water heater.
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