City of Belle Isle

Universal Engineering Sciences 3532 Maggie Blvd., Orlando, FL 32811
Tel 407-581-8161 * Fax 407-581-0313 * www.universalengi [

PERMIT CARD - PLEASE POST AT JOB SITE

THIS DOCUMENT BECOMES YOUR PERMIT WHEN PROPERLY VALIDATED

Per FBC 105.3.3: An enforcing authority may not issue a building permit for any building construction, erection, alteration, modification, repair or addition unless the permit
either includes on its face or there is attached to the permit the following statement: "NOTICE: In addition to the requirements of this permit, there may be additional
restrictions applicable to this property that may be found in the public records of this county, and there may be additional permits required from other
governmental entities such as water management districts, state agencies, or federal agencies." The issuance of this permit does not grant permission to violate any
applicable City, Orange County, State of Florida and/or Federal codes and/or ordinances. Separate permits are required for Signs, Roofing, Electrical, Gas, Plumbing and
Mechanical services. This permit becomes VOID if the work authorized is not commenced within & months, or is suspended or abandoned for a period of 6 months after
commencement. WORK SHALL BE CONSIDERED SUSPENDED IF AN APPROVED INSPECTION HAS NOT BEEN MADE WITHIN A 6 MONTH PERIOD. PERMISSION
IS GRANTED TO DO THE FOLLOWING WORK ACCORDING TO THE CONDITIONS HEREON AND THE APPROVED PLANS AND SPECIFICATIONS, SUBJECT TO
COMPLIANCE WITH THE ORDINANCES OF THE CITY OF BELLE ISLE, FLORIDA

Scope of Work: ELECTRICAL: Solar for electricity Permit Number: 2015-04-017
SOmmEntS: ST Date of Application: 04/07/2015
Project Information Date Permit Issued: 04/09/2015
Address: 1307 E. Wallace Street, Belle Isle, FL 32809 .

Parcel ID- 24-23.29-3400-00-078 WARNING TO OWNER: “YOUR FAILURE TO RECORD A

NOTICE OF COMMENCEMENT MAY RESULT IN YOU
PAYING TWICE FOR IMPROVEMENTS TO YOUR
OO \ PROPERTY. IF YOU INTEND TO OBTAIN FINANCING,
CONSULT WITH YOUR LENDER OR AN ATTORNEY
BEFORE  RECORDING YOUR  NOTICE  OF
COMMENCEMENT.” ON THE JOB INSPECTION(S) MUST
BE MADE BEFORE PROCEEDING WITH SUBSEQUENT
WORK. THIS CARD MUST BE DISPLAYED OUTSIDE AND
BE PROTECTED FROM THE WEATHER WHILE BEING
VISIBLE FROM THE STREET UNTIL THE FINAL
INSPECTIONS HAVE BEEN APPROVED.
BUILDING FEATURES

Property Owner:  Hafley, Michael & Patricia
Phone Number:  None

Company Name: Solar-Ray Inc

Contractor Name: Weirich, Carl

License Number: CVC56880

Address: 6007 Anno Ave, Orlando, FL 32809
Phone Number:  407-443-4404

IMPACT FEES BUILDING INSPECTOR USE ONLY
School $
Traffic $ IF APPLICABLE:

Have Zoning Approval Conditions Been Met? YES NO Have Stormwater Approval Conditions
ZONING FEES
Zoning Fee $ Been Met? YES NO  Silt fencing in place? YES NO  Turbidity Barrier in place? YES NO
UNIVERSAL ENG - BUILDING FEES | _ BUILDING , ,

1 (Footina/Foundation)
Cert of Oce $ Survey specific foundation plan must be onsite before slab pour. Approved Plan on Site?
Demo $ "
Building $ 2 (Slab)
Fence $ N . o o
Driveway $ 3 (Lintel)(Wall Reinforcing on Masonry Building)
Shed $
Window(s) $ 4" (Exterior Framing)(Roof/Wall Sheathing)
Door(s) $
PrePower $ 5" (Framing) (To be made after Plumbing/ Mechanical/
Electrical $295.50 Electrical Rough-Ins & Windows/Doors Installed)
Temp Pole $
Plumbing $ 6" (Insulation to be Made After Roof Installed)
Mechanical $
Gas $ 7" (Drywall)
Roofing $
Boat Dock $ g" (Sidewalk/Driveway)
Screen Encl $
Swimming Pool $ g" (Other)
Sign $

10" (Final — After MEP and Other Applicable Finals)
SURCHARGE FEES

ROOFING

Surcharge Fee  $4.43 1" ROOFING Deck Nailing/Dry-in/Flashing

Surcharge Fee $4.43
2" ROOFING Covering In-Progress

TOTAL FEES $304.36

3™ ROOFING Covering Final

Date Paid k‘(’~ (,j'( y PLUMBING (Pool-Piping, Solar, Irrigation, Water Treatment Equip, Etc...)
CZ or Check # V\SA' ga’” 157 (Underground) 2 (Sewer)
Amount Paid 20('{' ’6 & 3" (Rough-In/Tub Set) 4" (Final)

The person accepting this permit shall | CHECK APPROPRIATE BOX

conform to the terms of the ''GAS _ Natural __LP OMECHANICAL CELECTRICAL 0 LOW VOLTAGE
application on file and construction
shall conform to the requirements of 1%t (Rough-In) 2m (Final)

the Florida Building Code (FS 553).

Inspection requests are to be emailed to BlDscheduling@UniversalEngineering.com; a confirmation email will be sent back to you upon scheduling.
Next-Day Inspection requests must be made by 1pm. Please include the following in your request: Permit #, project address, type of inspection, date of
the requested inspection, a contact name & a contact phone number. AM or PM may be requested but cannot be guaranteed.

login ID = cobi@universalengineering.com password = universall3
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City of Belle Isle
Universal Engineering Sciences 3532 Maggie Bivd., Orlando, FL 32811 U A 1

Tel 407-581-8181 * Fax 407-561-0313 * www.universalengineeringcom
“ | APPLICATION FOR ELECTRICAL PERMIT

WARNING TO OWNER: YOUR FAILURE TO RECORD A NOTICE OF COMMENCEMENT MAY RESULT IN YOUR N~/
PAYING TWICE FOR IMPROVEMENTS TO YOUR PROPERTY. A NOTICE OF COMMENCEMENT MUST BE RECORDED

AND POSTED ON THE JOB SITE BEFORE THE FIRST INSPECTION. IF YOU INTEND TO DBTAIN FINANCING, CONSULT

WITH YOUR LENDER OR AN ATTORNEY BEFORE RECORDING YOUR NOTICE OF COMMENCEMENT.

DATE OF APPLICATION: APTl 6, 2015 PERMIT NUMBER =2o\S “ON - 0 (./7
The undersigned hereby applies for a pormit 1o make electrical installations as indicated beiow, PLEASE PRINT

Project Address 1307 E. Wallace St. _ Belle tale FL [#]32800 [ 22812

Eroperty Owner Michael & Patricia Hafley Phone 727-887-2518

Property Owner's Mating Addvase 1307 E. Wallace St. o Belle Isle

s FIONGR 71 000 32809 parcel Id Nubar: 24-23-20-3400-00-078

Clase of Bulkding: OldfZ} New ] Type of Buliding: Residentididl Commerciel L1 Other OJ
Type of Work: New 3 Ateraion [  Addition[T]  Repair O3 Low Voltage New Existing 7}

INDICATE THE QUANTITY OF ALL EQUIPMENT TO BE INSTALLED

Dishwasher Exhaust Fan Disposal Watsr Heater
Hood Fan Dryer Paddle Fan Outlets
Fixiures Spa Pool Switches
Electric Signs Metsr Reset Low Voitage Stoves
Pumps Motors Air Conditioning (tons) Fumace (KW)
TemporaryConetructionPole ____~ One (1) New Meter Service Amperage/Voltage/Phase
Metar Service Upgrade from to a
Amperage/Voltage/Phase Amperage/Voltage/Phase Difference in Slze

Relocate Existing Meter Sarvice (No Service Size Change)
ower: Attach solar photovoltaic modules to roof and inverter(s) to electric service panel.

[CIPERMIT FEE BASED ON METER SERVICE SIZE SCHEDULE . g
(IF NO METER SERVICE WORK BEING DONE, USE VALUATION OF JOB FOR PERMIT FEE)

[JVALUATION OF JOB (VALUATION OF ALL MATERIALS, LABOR, AND FIXTURES INSTALLED §_32,3000.00

Permit Foe = $ _M
Buldthfﬁchl:’/‘/////M__ ___pate 4-8-(S ReviewFee=3___ O 'O ¢ qg\g—v
Verified Contractor’s/Licenses & Insurance are on ﬁ@ Date \\‘1'0/ 3% FL Surcharge = § ..C&".il’

TOTAL Permit = § Z Q' ;b

and if same is granted | agree to conform to all Forida Building Code Regulations and City
e issuance of this permit does not grant permission to violate any

e ~
/] ucense s CVC 56880

I hereby ceriily that the above is irue and correct to the best of my knowledge.

1 hereby make Application for Permit as outfined
Ordinances regulating same and in accordance witi pla
applicable Town and/or State of Forida codes ang/or

LICENSE HOLDER SIGNATURE \,
ucEnsE HoLbER Nave_Cart Welrich COMPANY Name_ Solar-Ray Inc.

Street Address 8007 Anno Ave

city Oriando oo Pl 70Cote 32809 pro L 407-443-4404

Email Addrees CAMI@solar-ray.net

NOTE:  The Building Permit Number is required if the Electrical installation Is associated with any construction or alteration where a Building
Permit has heen issued.

Buikding Permit




Reviewer Signature: 6@—% Date: él'g"/;

t Permit Type: FrecTrrical Job Cost: $ & 'Z) 300D 1.
? , |
5 G o0 LAl o® l
: i y v .

é Permit Fee: s | f} q%. SU

i e e e e

; ag 50 DTS5 5D

i Plans Review Fee: S (50% of permit fee — excluding ReRoofs)

E 1.5% State Fee: S q ('( 3 A X %
e
E 1.5% State Fee: S L‘ “3 % 6 ‘é

1 AN
i TOTAL BUILDING FEE: S 304 E {(does not include Zoning fees or Deposits)
i Note: Totai gets goupied for SwO/AFT permits
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NOTICE OF COMMENCEMENT
State of Florida, County of Orange
The undersigned hereby gives notice that improvement will be made to certain real property, and in accordance
with Chapter 713, Florida Statutes, the following information is provided in this Notice of Commencement.
1. Description of property (legal description of the property, and street address if available) i
Sk oF Bavney Uomestesd (/52 Trom SW Coe oD | at 10 PoME FLBES

2. Genera| description of improvement _ —
@Q‘Eugi-bw Uodeite on Poot, INueylocs Moanleol nony ‘-1L,\¢J_%W

3. Owner information or Lgssee information if the Lesse

ddress_£oD7 AYNF/ A OLpndAD _ Fe. ZR2509

3 e contracted for the improvement

E?gf Name_ Palvicia Hallos

§gq Address_ 1307 £ Waila $ SY. BoVle (el 0 Zoa08

i‘ = Interest in Property_ew ., ~o

O § © Name and address of fee simple titleholder (if different from Owner listed above)

e 2 g Name

=2 Address
irety $: EContractor _ / .
3 Name_SocnR-RAy MK [F2ipuaA Giccmerd Telephone Number 202 4934404/
' g 2 A

= 2% Purety (if applicable, a copy of the payment bond is attached)
_\J&E ) g ame_AZ Telephone Number
N 2= GAddress Amount of Bond $
‘ =%6%"Lender
- ﬁ% Name Telephone Number
o —3 Address
o9

Persons within the State of Florida designated by Owner upon whom notices or other documents may
be served as provided by §71 3.13(1)(a)7, Florida Statutes.
R

Telephone Number

addition to himself or herself, Owner designates the following to receive a copy of the Lienor’s
wNotice as provided in §713.13(1)(b), Florida Statutes.

Name /%7 Telephone Number
Address

9. Expiration date of notice of commencement (the expiration date will be 1

year from the date of recording
unless a different date is specified) A6 XD 2015
4 i

WARNING TO OWNER: ANY PAYMENTS MADE BY THE O
ARE CONSIDERED IMPROPER PAYMENTS UNDER CHAP
RESULT IN YOUR PAYING TWICE FOR IMPROVEMENTS

WNER AFTER THE EXPIRATION OF THE NOTICE OF COMMENCEMENT
TER 713, PART |, SECTION 713.13, FLORIDA STATUTES, AND CAN

TO YOUR PROPERTY. A NOTICE OF COMMENCEMENT MUST BE
RECORDED AND POSTED ON THE JOB SITE BEFORE THE FIRST INSPECTION. IF YOU INTEND TO OBTAIN FINANCING, CONSULT

WITH YOUR LENDER OR AN ATTORNEY BEFORE COMMENCING WORK OR RECORDING YOUR NOTICE OF COMMENCEMENT.

: &
L .- s e
Signature of Owner or Lessee, or Owner's Lesﬁ's Authorized Officer/Director/Partner/Manager

Signatory's Title/Office

The foregoing instrument was acknowledged before me this _ 2 day of of:] élﬁ by P.QerC,fg. H‘QQ‘PLL
month/year name of person [4]

as_cume for _Se

Type of puthority, e.g. /Gfficer, trstee, attorney in fact Name of party on behaif of whom instrument was executed
‘.\::::23"-'.'.’,:@,‘ JANERY FRUTO
. P 1 s ¢% Commission # FF 142524
Signature of Notagpf Public\! State of Florida

:Sor Slanfpoaommsisstonéd mame of|fiotary Public

98 P duly 16, 2018
Personally Known OR Produced ID ﬁ
Type of ID Produced_Ortygve,  \i(onax

Form content revised: 01/23/14
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2= UNI RAC Unirac Code-Compliant Installation Manual

SolarMount

i. Installer’s Responsibilities

Please review this manual thoroughly before installing your
SOLARMOUNT system.

This manual provides (1) supporting documentation

for building permit applications relating to Unirac’s
SOLARMOUNT Universal PV Module Mounting system, and
(2) planning and assembly instructions for SOLARMOUNT

SOLARMOUNT products, when installed in accordance with
this bulletin, will be structurally adequate and will meet

the structural requirements of the IBC 2009 and IBC 2012,
ASCE 7-05, ASCE 7-10 and California Building Code 2013
(collectively referred to as “the Code™).

SOLARMOUNT is much more than a product.

It’s a system of engineered components that can be assembled
into a wide variety of PV mounting structures. With
SOLARMOUNT you’ll be able to solve virtually any PV module
mounting challenge.

It’s also a system of technical support: complete installation
and code compliance documentation, an on-line
SOLARMOUNT Estimator, person-to-person customer
service, and design assistance to help you solve the toughest
challenges.

This is why SOLARMOUNT is PV’s most widely used mounting
system.

f'

A The installer is solely responsible for:

* Complying with all applicable local or national building codes,
including any that may supersede this manual;

publications);

of the lag screws;

array;

engineer.

* Ensuring that Unirac and other products are appropriate for
the particular installation and the installation environment;

* Ensuring that the roof, its rafters, connections, and other
structural support members can support the array under all
code level loading conditions (this total building assembly is
referred to as the building structure);

* Using only Unirac parts and installer-supplied parts as
specified by Unirac (substitution of parts may void the
warranty and invalidate the letters of certification in all Unirac

* Ensuring that lag screws have adequate pullout strength and
shear capacities as installed;

* Verifying the strength of any alternate mounting used in lieu

* Maintaining the waterproof integrity of the roof, including
selection of appropriate flashing;

* Ensuring safe installation of all electrical aspects of the PV

* Ensuring correct and appropriate design parameters are
used in determining the design loading used for design of the
specific installation. Parameters, such as snow loading, wind
speed, exposure and topographic factor should be confirmed
with the local building official or a licensed professional




SolarMount

Unirac Code-Compliant Installation Manua =E= U N I RAC

NOTE - If you have run our U-Builder at www.design.unirac.com/tool/project_info/solarmount/?pitched=true turn to page 29 for installation instructions

Part I. Procedure to Determine the Design Wind Load
[1.1.1.] Using the Simplified Method - ASCE 7-05

The procedure to determine Design Wind Load is specified
by the American Society of Civil Engineers and referenced in
the International Building Code 2009. For purposes of this
document, the values, equations and procedures used in this
document reference ASCE 7-05, Minimum Design Loads for
Buildings and Other Structures. Please refer to ASCE 7-05 if
you have any questions about the definitions or procedures
presented in this manual. Unirac uses Method 1, the
Simplified Method, for calculating the Design Wind Load for
pressures on components and cladding in this document.

The method described in this documenit is valid for flush,

no tilt, SOLARMOUNT Series applications on either roofs or
walls. Flush is defined as panels parallel to the surface (or with
no more than 3” difference between ends of assembly) with no
more than 10” space between the roof surface, and the bottom
of the PV panels.

This method is not approved for open structure calculations.
Applications of these procedures is subject to the following
ASCE 7-05 limitations:

1. The building height must be less than 60 feet, h < 60. See
note for determining h in the next section. For installations
on structures greater than 60 feet, contact your local design
professional.

2. The building must be enclosed, not an open or partially
enclosed structure, for example a carport.

3. The building is regular shaped with no unusual geometrical
irregularity in spatial form, for example a geodesic dome.

4. The building is not in an extreme geographic location such
as a narrow canyon or steep cliff.

5. The building has a flat or gable roof with a pitch less than 45
degrees or a hip roof with a pitch less than 27 degrees.

6. If your installation does not conform to these requirements
please contact your local Unirac distributor or a local
professional engineer.

If your installation is outside the United States or does not
meet all of these limitations, consult a local professional
engineer or your local building authority. Consult ASCE 7-05
for more clarification on the use of Method I. Lower design

wind loads may be obtained by applying Method IT from ASCE
7-05. Consult with a licensed engineer if you want to use
Method II procedures.

The equation for determining the Design Wind Load for
components and cladding is:

Dret (psf) = AKzel Preso
Dret (psf) = Design Wind Load
A = adjustment factor for building height and exposure category
Kzt = Topographic Factor at mean roof height, h (ft)

I = Importance Factor

Pret3o (psf) = net design wind pressure for Exposure B, at height =
30 feet, I = 1.0

You will also need to know the following information:

Basic Wind Speed = V (mph), the largest 3 second gust of wind in
the last 50 years.

h (ft) = total roof height for flat roof buildings or mean roof height
for pitched roof buildings

Roof Pitch (degrees)
This manual will help you determine:

Effective Wind Area (sf) = minimum total continuous area of
modules being installed (Step 2)

Roof Zone = the area of the roof you are installing the pv system
according to Step 3.

Roof Zone Dimension = a (ft) (Step 3)

Exposure Category (Step 6)

[1.1.2.] Using the Low Rise Buildings (Simplified) - ASCE 7-10

The procedure to determine Design Wind Load is specified
by the American Society of Civil Engineers and referenced in
the International Building Code 2012 and California Building
Code 2013. For purposes of this document, the values,
equations and procedures used in this document reference
ASCE 7-10, Minimum Design Loads for Buildings and Other
Structures. Please refer to ASCE 7-10 if you have any
questions about the definitions or procedures presented in
this manual. Unirac uses Part 2, The Simplified Method, for
low rise buildings to calculate the Design Wind Load for
pressures on components and cladding in this document.

The method described in this document is valid for flush,

no tilt, SOLARMOUNT Series applications on either roofs or
walls. Flush is defined as panels parallel to the surface (or with
no more than 3” difference between ends of assembly) with no
more than 10” space between the roof surface, and the bottom
of the PV panels.

This method is not approved for open structure calculations.
Applications of these procedures is subject to the following
ASCE 7-10 limitations:

1. The building height must be less than 60 feet, h < 60. See
note for determining h in the next section. For installations
on structures greater than 60 feet, contact your local design
professional.

Page



i U N | RAC Unirac Code-Compliant Installation Manual

SolarMount

2. The building must be enclosed, not an open or partially
enclosed structure, for example a carport.

3. The building is regular shaped with no unusual geometrical
irregularity in spatial form, for example a geodesic dome.

4. The building is not in an extreme geographic location such
as a narrow canyon or steep cliff.

5. The building has a flat or gable roof with a pitch less than 45
degrees or a hip roof with a pitch less than 27 degrees.

6. If your installation does not conform to these requirements
please contact your local professional engineer.

If your installation is outside the United States or does not
meet all of these limitations, consult a local professional
engineer or your local building authority. Consult ASCE 7-10
for more clarification on the use of Part 2.

The equation for determining the Design Wind Load for
components and cladding is:

Pret (pf) = AKzt Prer3o
Pret (psf) = Design Wind Load
A = adjustment factor for building height and exposure category
Kt = Topographic Factor = 1

DPrerso (psf) = net design wind pressure for Exposure B, at height
= 30 feet

You will also need to know the following information:

Basic Wind Speed = V (mph), the largest 3 second gust of wind in
the last 50 years.

h (ft) = total roof height for flat roof buildings or mean roof height
Sor pitched roof buildings

Roof Pitch (degrees)
This manual will help you determine:

Effective Wind Area (sf) = minimum total continuous area of
modules being installed (Step 2)

Roof Zone = the area of the roof you are installing the pv system
according to Step 3.

Roof Zone Dimension = a (ft) (Step 3)

Exposure Category (Step 6)

[1.2.1.] Procedure to Calculate Total Design Wind per ASCE 7-05

See page 11 for ASCE 7-10 procedure.

The procedure for determining the Design Wind Load can be
broken into steps that include looking up several values in
different tables. Table 5 has been provided as a worksheet for
the following 9 steps (page 9)

Step 1: Determine Basic Wind Speed, V (mph)

Determine the Basic Wind Speed, V (mph) by consulting your
local building department or locating your installation on the
maps in Figure 1, page 5.

Dage

Step 2: Determining Effective Wind Area

Determine the smallest area of continuous modules you will
be installing. This is the smallest area tributary (contributing
load) to a support or to a simple-span of rail. That area is the
Effective Wind Area, the total area of the fewest number of
modules on a run of rails. If the smallest area of continuous
modules exceeds 100 sq ft, use 100 sq ft (See Table 2). If less,
round down to values available in Table 2.



SolarMount Unirac Code-Compliant Installation Manual =E= U N I RAC

_\" 7 AT T — Y
) H 1 - / ) | h f(-z. \ 2
Ly . 1 . b 4
| S [
, : 7 - {r Al 100445)
85 mph 34 7 { { _ \ L7
(33 ,:1/,) ; f gt 110(49)
i L .., L - )11' I i 2\
N :)” R % : 22 120(54)
g i ks T o
90 m e i
(40 m/s 1
90 mph T T R
(40 m/s) ] T I e : 5
3 : 1 DR :
%—b% 35 : 130(58)
o R ‘, AL H 1 “
3 3 <l B AL 140(63)
AY i { r
: 1 B 4, i e i Miles per hour
5 17 (meters per second)
Figure 1. Basic Wind Speeds. Adapted and ' < 130(58)
applicable to ASCE 7-05. Values are nominal y 140 140(63) 140(63)
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ASCE 7-05.
Step 3: Determine Roof/Wall Zone

The Design Wind Load will vary based on where the
installation is located on a roof. Arrays may be located in more
than one roof zone.

Using Table 1, determine the Roof Zone Dimension Length, a -
(ft), according to the width and height of the building on which 1
you are installing the pv system.

Table |. Determine Roof/Wall Zone, dimension (a) according to building width and height

a = 10 percent of the least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4% of the least horizontal
dimension or 3 ft of the building.

Roof Least Horizontal Dimension (ft)

Height (f) 10 I5 20 25 30 40 50 60 70 80 90 100 [25 150 I75 200 300 400 500
10 303 3 3 3 4 4 4 4 4 4 4 5 6 7 8 12 16 2
Is 303 3 3 3 4 5 6 6 6 6 6 6 6 7 8 12 16 20
20 3 3 3 3 3 4 5 6 7 8 8 8 8 8 8 8 12 16 20
25 303 3 3 3 4 5 6 7 8 9 10 10 10 10 10 12 16 20
30 C JBRS: TRN: T T IERC DL TR TR S Y T TN S S SO S IR V)
35 303 3 3 3 4 5 6 7 8 9 10 125 14 14 14 14 16 20
40 3.3 3 3 3 4 5 6 7 8 9 10 125 IS 16 16 16 16 20
45 3.3 3 3 3 4 5 6 7 8 9 10 125 I5 175 18 18 18 20
50 33 3 3 3 4 5 6 7 8 9 10 125 IS5 175 20 20 20 20
60 303 3 3 3 4 5 6 7 8 9 10 125 U5 175 20 24 24 24

Source: ASCE/SEI 7-05, Minimum Design Loads for Buildings and Other Structures, Chapter 6, Figure 6-3, p.41.

Puge
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Step 3: Determine Roof Zone (continued)

Using Roof Zone Dimension Length, a, determine the roof zone
locations according to your roof type, gable, hip or monoslope.
Determine in which roof zone your pv system is located, Zone
1, 2, or 3 according to Figure 2.

Figure 2. Enclosed buildings, wall and roofs

Flat Roof Hip Roof (7° < 6 < 27°)

a.,

Gable Roof (7° < 0 < 45°)

Interior Zones End Zones Corner Zones
Roofs - Zone |/Walls - Zone 4 Roofs - Zone 2/Walls - Zone 5 Roofs - Zone 3

Source: ASCE/SE! 7-05, Minimum Design Loads for Buildings and Other Structures, Chapter 6, p.41.

ASCE 7-05
Step 4: Determine Net Design Wind Pressure, Pnet30 (psf) Both downforce and uplift pressures must be considered

: o . o
sing the v Vind A Sup2), B Zone Loarin oA et Seton I Sep 1 i
(Step 3), and Basic Wind Speed (Step 1), look up the PP : &

appropriate Net Design Wind Pressure in Table 2, page 7. Use ;3‘;\;22(: CIEETRIEERNEgativeNaluesareacingawasiiomithe
the Effective Wind Area value in the table which is smaller than ’

the value calculated in Step 2. If the installation is located on a

roof overhang, use Table 3, page 8.

Puge

6
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Table 2. precao (psf) Roof and Wall

Basic Wind Speed,V (mph)
_ 90 1oo 1io 120 130 140 150 170
Effective
Wind Area

Zone (sf) Downforce Uplift Downforce Uplit Downforce Uplit Downforce Uplift Downforce Uplift Downforce Uplift Downforce Uplift Downforce Uplift

| 10 59 -146 73 -180 89 -21.8 105 -259 124 -304 143 -353 65 -405 21.1 -520

| 20 56 -142 69 -175 83 -212 99 -252 116 -296 134 -344 154 -394 198 -507

§ | 50 51 -13.7 63 -169 76 -205 90 -244 106 -286 123 -332 141 -381 181 -489
L 100 47 -133 58 -165 70 -199 83 -23.7 98 -278 114 -323 130 -37.0 167 -47.6
f 2 10 59 -244 73 -302 89 -365 105 -435 124 -51.0 143 -592 165 -679 21.1 -872
ol 2 20 56 -21.8 69 -270 83 -326 99 -388 Il6 -456 134 -529 154 -60.7 198 -780
; 2 50 51 -184 63 -227 76 -275 9.0 -327 106 -384 123 -445 141 511 181 -657
5| 2 100 47 -158 58 -195 70 -236 83 -281 98 -33.0 114 -382 130 -439 167 -564
‘g 3 10 59 -368 73 -454 89 550 105 -654 124 -768 143 -89.0 165 -1022 2.1 -131.3
3 20 56 -30.5 69 -376 83 -455 99 -542 116 -63.6 134 -738 [54 -847 198 -1087

3 50 51 221 63 -273 76 -33.1 90 -393 106 -462 123 -535 141 -615 181 -789

3 100 47 -158 58 -195 70 -236 83 -281 98 -330 114 -382 3.0 -439 167 -564

| 10 84 -133 104 -165 125 -199 149 -23.7 175 -278 203 -323 233 -370 300 -476

" | 20 77 -130 94 -160 114 -194 136 -230 160 -270 185 -31.4 213 -36.0 273 -463
- (. 50 67 -125 82 -154 100 -I186 I19 -222 139 -260 161 -302 185 -346 238 -445
;p:o | 100 59 -121 73 -149 89 -i181 05 -21.5 124 -252 143 -293 165 -33.6 211 -432
o2 10 84 -232 104 -287 125 -347 149 -413 175 -484 203 -562 233 -645 300 -828
‘: 2 20 77 214 94 -264 114 -319 136 -380 160 -446 185 -51.7 213 -593 273 -762
~l2 50 67 -189 82 -233 100 -282 119 -336 139 -394 161 -457 185 -525 238 -674
A2 100 59 -170 73 -210 89 -255 105 -303 124 -356 143 -412 165 -473 2.1 -60.8
ng: 3 10 84 -343 104 -424 125 -513 149 -610 175 -71.6 203 -83i 233 -954 300 -1225
3 20 77 321 94 396 114 -479 136 -57.1 160 -67.0 185 -77.7 213 -89.2 273 -1145
3 50 67 -29.1 82 360 100 -435 [II9 -5t8 139 -60.8 16.1 -705 185 -81.0 238 -104.0

3 100 59 269 73 -332 89 -402 105 -479 124 -562 143 -65.1 165 -748 211 -960

I 10 133 -146 165 -180 199 -21.8 237 -259 278 -304 323 -353 370 -405 476 -520

- | 20 13.0 -138 160 -17.1 194 -207 230 -246 270 -289 314 -335 360 -384 463 -493
g1 50 125 -128 154 -159 186 -192 222 -228 1260 -268 302 -3l.I 346 -357 445 -458
:5)0 | 100 121 -12.1 149 -149 8.1 -I81 215 -21.5 252 -252 293 -293 336 -336 432 -432
: 2 10 133 -17.0 165 -21.0 199 -255 237 -303 278 -356 323 -412 370 -473 476 -608
w2 20 130 -163 160 -20.1 194 -243 230 -290 270 -340 314 -394 360 -453 463 -58.1
(2 50 125 -153 154 -189 186 -229 222 -272 260 -32.0 302 -37.1 346 -425 445 -546
E 2 100 121 -146 149 -180 181 -218 2i5 -259 252 -304 293 -353 336 405 432 -520
5|3 10 133 -17.0 165 -21.0 (99 -255 237 -303 278 -356 323 -412 370 -473 476 -608
2|3 20 130 -163 160 -20.1 194 -243 230 -290 270 -340 314 -394 360 -453 463 -58.1
3 50 125 -153 154 -189 186 -229 222 -272 260 -32.0 302 -37.1 346 -425 445 -546

3 100 121 -146 149 -180 81 -21.8 215 -259 252 -304 293 -353 336 -405 432 -520

4 10 146 -158 180 -195 218 -236 259 -281 304 -33.0 353 -382 405 -439 520 -564

4 20 139 -i51 172 -187 208 -226 247 -269 290 -31.6 337 -367 387 421 496 -54.1

4 50 130 -143 161 -17.6 195 -21.3 232 -254 272 -298 316 -346 362 -39.7 466 -51.0

4 100 124 -13.6 153 -168 185 -204 220 -242 259 -284 300 -33.0 344 -378 442 -486
S|4 500 109 -12.1 134 -149 162 -181 193 -21.5 227 -252 263 -293 302 -33.6 388 -43.2
3 5 10 146 -195 180 -241 218 -29.1 259 -347 304 -40.7 353 -472 405 -542 520 -69.6
5 20 139 -182 172 -225 208 -272 247 -324 290 -380 33.7 -440 387 -505 496 -649

5 50 130 -165 1l6.1 -203 195 -246 232 -293 272 -343 316 -398 362 -457 466 -587

5 100 124 -15.1 153 -187 185 -226 220 -269 259 -31.6 300 -367 344 -421 442 -541|

5 500 109 -12.1 134 -149 62 -181 193 -21.5 227 -252 263 -293 302 -336 388 -432

Source: ASCE/SEl 7-05, Minimum Design Loads for Buildings and Other Structures, Chapter 6, Figure 6-3, p. 42-43.
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Table 3. pret3o (psf) Roof Overhang
Effective Basic Wind Speed, V (mph)
Wind Area

Zone (sh 920 100 110 120 130 140 150 170
wl2 10 -21.0 -25.9 -31.4 -37.3 -43.8 -50.8 -58.3 -74.9
§ 2 20 -20.6 -25.5 -30.8 -36.7 -43.0 -49.9 -57.3 -73.6
50 2 50 -20.1 -24.9 -30.1 -35.8 -42.0 -48.7 -55.9 -71.8
: 2 100 -19.8 -24.4 -29.5 -35.1 -41.2 -47.8 -54.9 -70.5
8|3 10 -34.6 -42.7 -51.6 -61.5 -72.1 -83.7 -96.0 -123.4
2 3 20 -27.1 -33.5 -40.5 -48.3 -56.6 -65.7 -75.4 -96.8
8 3 50 -17.3 -21.4 -259 -30.8 -36.1 -41.9 -48.1 -61.8
|3 100 -10.0 -12.2 -14.8 -17.6 -20.6 -239 274 -35.2
812 10 =27.2 -335 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9
% 2 20 -27.2 -33.5 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9
L7 2 50 -27.2 -335 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9
|72 100 -27.2 -335 -40.6 -48.3 -56.7 -65.7 -75.5 -96.9
S3| 10 457 -56.4 -68.3 -81.2 -95.3 -110.6 -126.9 -163.0
N3 20 -41.2 -50.9 -61.6 -73.3 -86.0 -99.8 -114.5 -147.1
S|3 50 -35.3 -43.6 -52.8 -62.8 -73.7 -85.5 -98.1 -126.1
¢° 3 100 -30.9 -38.1 -46.1 -54.9 -64.4 -74.7 -85.8 -110.1
§ 2 10 -24.7 -30.5 -36.9 -43.9 -51.5 -59.8 -68.6 -88.1
1
W2 20 -24.0 -29.6 -35.8 -42.6 -50.0 -58.0 -66.5 -85.5
ﬁ 2 50 -23.0 -28.4 -34.3 -40.8 -47.9 -55.6 -63.8 -82.0
| 2 100 =222 -27.4 -33.2 -39.5 -46.4 -53.8 -61.7 -79.3
0
: 3 10 -24.7 -30.5 -36.9 -43.9 -51.5 -59.8 -68.6 -88.1
‘;\‘ 3 20 -24.0 -29.6 -35.8 -42.6 -50.0 -58.0 -66.5 -85.5
B3 50 -23.0 -28.4 -34.3 -40.8 -47.9 -55.6 -63.8 -82.0
é 3 100 -22.2 -27.4 -33.2 -39.5 -46.4 -538 -61.7 -79.3

Source: ASCE/SEI 7-05, Minimum Design Loads for Buildings and Other Structures, Chapter 6, p. 44.

ASCE 7-05
Step 5: Determine the Topographic Factor, Kz

For the purposes of this code compliance document, the
Topographic Factor, Ky, is taken as equal to one (1), meaning,
the installation is surrounded by level ground (less than 10%
slope). If the installation is not surrounded by level ground,
please consult ASCE 7-05, Section 6.5.7 and the local building
authority to determine the Topographic Factor.

Step 6: Determine Exposure Category (B, C, D)

Determine the Exposure Category by using the following
definitions for Surface Roughness Categories.

The ASCE/SEI 7-05 defines wind surface roughness
categories as follows:

SurracE RoUGHNESS B: is urban and suburban areas,
wooded areas, or other terrain with numerous closely
spaced obstructions having the size of single family
dwellings.

SurracE ROUGHNESS ¢: has open terrain with scat-
tered obstructions having heights generally less than
30 feet. This category includes flat open country,
grasslands, and all water surfaces in hurricane prone
regions.

Surrace RouGHnEss p: has flat, unobstructed areas

and water surfaces outside hurricane prone regions.
This category includes smooth mud flats, salt flats, and
unbroken ice.

Also see ASCE 7-05 pages 287-291 for further explanation and
explanatory photographs, and confirm your selection with the
local building authority.
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ASCE 7-05
Step 7: Determine adjustment factor for height and Table 4. Adjustment Factor (4) for Roof Height &
exposure category, A Exposure Category

Using the Exposure Category (Step 6) and the roof height,

h (ft), look up the adjustment factor for height and exposure in Mean roof Sl
Table 4. height (f) B C D
I5 1.00 121 1.47
Step 8: Determine the Importance Factor, I i 1.00 .29 o
25 1.00 1.35 1.6l
Determine if the installation is in a hurricane prone region. 30 1.00 1.40 1.66
Look up the Importance Factor, I, Table 6, page 10, using the 35 1.05 1.45 1.70
occupancy category description and the hurricane prone 40 1.09 1.49 1.74
region status. 45 .12 1.53 1.78
50 .16 1.56 1.81
) ) 55 1.19 1.59 1.84
Step 9: Calculate the Design Wind Load, Pnet (psf) 60 .22 1.62 |.87

Multiply the Net Design Wind Pressure, Pret3o (psf) (Step 4) by
the adjustment factor for height and exposure, A (Step 7),the
Topographic Factor, Ky (Step 5), and the Importance Factor, {
(Step 8) using the following equation, or Table 5 Worksheet.

Source: ASCE/SEl 7-05, Minimum Design Loads for Buildings and Other
Structures, Chapter 6, Figure 6-3, p. 44.

DPret (0sf) = ARt Pretso
Pret (psf) = Design Wind Load (10 psf minimum)
A = adjustment factor for height and exposure category (Step 7)
Kyt = Topographic Factor at mean roof height, h (ft) (Step 5)

I = Importance Factor (Step 8)

Pret3o (psf) = net design wind pressure for Exposure B, at height =
30,1=1(Step 4)

Or use Table 5 below to calculate Design Wind Load.

The Design Wind Load will be used in Part II to select the
appropriate SOLARMOUNT Series rail, rail span and foot
spacing.

In Part II, use both the positive (downforce) and the negative
(uplift) results from this calculation.

Table 5.Worksheet for Components and Cladding Wind Load Calculation: IBC 2009, ASCE 7-05

Variable Description Symbol Vaiue Unit Step Reference
Building Height h f
Building, Least Horizontal Dimension ft
Roof Pitch degrees
Exposure Category 6
Basic Wind Speed v mph | Figure |
Effective Wind Area sf

2
Roof Zone Setback Length a ft 3 Table i
Roof Zone Location 3 Figure 2
Net Design Wind Pressure DPhret30 psf 4 Table 2,3
Topographic Factor Kzt X 5
Adjustment factor for height and exposure category A X 7 Table 4
Importance Factor I X 8 Table 5
Total Design Wind Load Pret psf 9

Page
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Table 6. Occupancy Category Importance Factor

Non-Hurricane Prone Regions
and Hurricane Prone Regions Hurricane Prone Re-
with Basic Wind Speed,V = gions with Basic Wind
Category Category Desicription Building Type Examples 85-100 mph, and Alaska Speed,V > {00mph
| Buildings and other *  Agricultural facilities 0.87 0.77
structures that *  Certain Temporary facilities
represent a low *  Minor Storage facilities
hazard to human life
in the event of failure,
including, but limited to:
All buildings and other
Il structures except those | |
listed in Occupancy
Categories |, lll, and IV.
Buildings and other = Buildings where more than 300 people congregate
structures that *  Schools with a capacity more than 250 1.15 115 -
]l represent a substantial »  Day Cares with a capacity more than 150
hazard to human life in *  Buildings for colleges with a capacity more than 500
the event of a failure, e Health Care facilities with a capacity more than 50 or
including, but not limited more resident patients
to: *  Jails and Detention Facilities
*  Power Generating Stations
*  Water and Sewage Treatment Facilities
*  Telecommunication Centers
*  Buildings that manufacture or house
hazardous materials
Buildings and other *  Hospitals and other health care facilities having .15 1.15
structures designated surgery or emergency treatment
v as essential facilities, *  Fire, rescue, ambulance and police stations
including, but not limited| +  Designated earthquake, hurricane, or other
to: emergency shelters
*  Designated emergency preparedness communication,
and operation centers
*  Power generating stations and other public utility
facilities required in an emergency
*  Ancillary structures required for operation of
Occupancy Category IV structures
e Aviation control towers, air traffic control centers, and
emergency aircraft hangars
*  Water storage facilities and pump structures required
to maintain water pressure for fire suppression
*  Buildings and other structures having critical national
defense functions

Source: IBC 2009, Table 1604.5, Occupancy Category of Buildings and other structures, p. 281; ASCE/SEl 7-05, Minimum Design Loads for Buildings and Other
Structures, Table é-1, p. 77

10
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[1.2.2.] Procedure to Calculate Total Design Wind per ASCE 7-10

See page 4 for ASCE 7-05 procedure.

Step 1. Determine risk category, See Table 6

Buildings and other structures shall be classified, based on the risk to human life, health
and welfare associated with their damage or failure by nature of their occupancy or use. For the
purpose of applying flood, wind, snow, ice, and earthquake provisions. See Table 7 on page 11.

Table 7: Risk Category of Buildings and Other Structures for Flood, Wind, Snow, Earthquake, and
Ice Loads

Use ar Occupancy of Buildings and Structures Risk Category

Buildings and other structures that represent a low risk to human life in the event of failure. I

All buildings and other structures except those listed in Risk Categories I, 11, and IV. 1

O Buildings and other structures, the failure of which could pose a substantial risk to human
life

a Buildings and other structures, not included in Risk Category IV, with potential to cause a
substantial economic impact and/or mass disruption of day-to-day civilian life in the event
of failure.

I11
0 Buildings and other structures, not included in Risk Category IV (including, but not limited

to, facilities that manufacture, process, handle, store, use, or dispose of such substances as
hazardous fuels, hazardous chemicals, hazardous waste, or explosives) containing toxic or
explosive substances where their quantity exceeds a threshold quantity established by au-
thority having jurisdiction and is sufficient to pose a threat to the public if released.

1 Buildings and other structures designated as essential facilities.

0 Buildings and other structures, the failure of which could pose a substantial hazard to the
community.

0 Buildings and other structures (including, but not limited to, facilities that manufacture,
process, handle, store, use, or dispose of such substances as hazardous fuels, hazardous
chemicals, or hazardous chemicals or hazardous waste) containing sufficient quantities of v
highly toxic substances where the quantity exceeds a threshold quantity established by the
authority having jurisdiction to be dangerous to the public if released and is sufficient to
pose a threat to the public if released.?

0 Buildings and other structures required to maintain the functionality of other Risk Category
IV structures.

*Buildings and other structures containing toxic, highly toxic, or explosive substances shall be eligible for classification to a lower
Risk Category if it can be demonstrated to the satisfaction of the authority having jurisdiction by a hazard assessment as described
in Section 1.5.2 of ASCE 7-10 that a release of the substances is commensurate with the risk associated with that Risk Category.

Step 2. Determine the Basic Wind Speed, V (mph)

Determine the basic wind speed, V (mph) by consulting your local department or by
locating your installation on the maps in Figures 26.5 1a through 1c, pages 12 - 17. Please note
that the wind speeds are dependent on the Risk (Occupancy) category determined in Step 1.
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Miles per hour (Meters per second)

160(72)
FIGURE 26.5-1A Basic Wind Speeds for Risk Category Il Buildings and Other Structures

Notes:

. Values are design 3-second gust wind speeds in miles per hour (m/s) at 33 ft (10m) above ground for Exposure C category.

. Linear interpolation between contours is permitted.

. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area.

Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.
Wind speeds correspond to approximately a 7% probability of exceedance in 50 years (annual exceedance probability = 0.00143,
MRI = 700 years).

R NRENE

Source: ASCE 7-10 Minimum Design Loads for
Buildings and Other Structures, Chapter 26

12
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Nmliie®= : . 115(51)

Miles per hour (Meters per second)

140(63)

: = = 3| 1s067)
NT e e s A - 11 ,160(72)
160(72) 170076) j \) 170(76)
115(51) | \_) 180(80)
120(54
130(58/140(63) 180(80)
- Special Wind Region
Location Vmph {(m's)
Guam 195 (87) 150(2 160(72)
Virgin Istands 165 (74) . BT r076)
American Samoa - 160 (72)
Hawaii -~ Special Wind Region Statewide 130 (58) Puerto Rico

Source: ASCE 7-10 Minimum Design Loads for
Buildings and Other Structures, Chapter 26 {S3
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115(
o ;

Miles per hour (Meters per second) N

160(72
: go’qsn
T 140(63

165(74) T

2

165(74)

52

130(58)
120(54)

= 115(61)

) .13 ] -
N ohw o k
Y, n "*.-_ o
=
,-_(_ . I T
""1,, ;9'\:\ — e
A 1.."1.‘ q_.._._ =
N i
==L ,'_'L?J;r-‘"_
L BB
] e
T .»I-J
130(58)
NN 140(63)
150(67)

FIGURE 26.5-1B Basic Wind Speeds for Risk Category lll and IV Buildings and Other Structures

Notes:

SR W=

14

Linear interpolation between contours is permitted.

Values are design 3-second gust wind speeds in miles per hour (m/s) at 33 ft (10m) above ground for Exposure C category.

Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area.
Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.
Wind speeds correspond to approximately a 3% probability of exceedance in 50 years (annual exceedance probability =

0.000588, MRI = 1700 years).

Source: ASCE 7-10 Minimum Design Loads for
Buildings and Other Structures, Chapter 26
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3 Sy _ 120(54)

e " TR0
I = 1 ul I/ 160{72)
mE, C el am xd 150(67
] 120(54) J 2, €7)
T T T e S
4 TR 2 R A b i T N A R 160(72)
Fmams Miles per hour (Meters per second)
L 150(67)
L 160(72)
L Ll K o= ~ 1/ 1170(76)
mm} ‘ N~ a0}
T IE = 190(85)
1220644 [ !
140(63) 200(89)
- Special Wind Region
Location Vimph (my's)
Guam 210 (94) 160{72&‘-’[76’
Virgin Islands 175 (78) =~ = 18080)
American Samoa 170 (76) Puerto Rico
Hawaii - Special Wind Region Statewide 145 (65)

Source: ASCE 7-10 Minimum Design Loads for
Buildings and Other Structures, Chapter 26 i
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Notes:

B L
A -
105(47) T |
) ____.__,"l o
Miles per hour (Meters per second) 7 = _:Ef »
7 =5,
L
h Eqatf
| g “r ";_

110(49)
SO 120(54)

N 130(58)
140(63)

150(67)

FIGURE 26.5-1C Basic Wind Speeds for Risk Category | Buildings and Other Structures

. Values are design 3-second gust wind speeds in miles per hour (m/s) at 33 ft (10m) above ground for Exposure C category.
. Linear interpolation between contours is permitted.

. Islands and coastal areas outside the last contour shall use the last wind speed contour of the coastal area.
Mountainous terrain, gorges, ocean promontories, and special wind regions shall be examined for unusual wind conditions.
Wind speeds correspond to approximately a 15% probability of exceedance in 50 years (annual exceedance probability =

0.00333, MRI = 300 years).

Source: ASCE 7-10 Minimum Design Loads for
Buildings and Other Structures, Chapter 26
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R o o " : _ 105(47)
i e e T10(49)
N 7 H — - 120(54)
- : : 3 X 130(58)
Sy e 1 7 / 1a063)
i __1057{17’}" =5
Wi . .. ==} { ; ; '. 5 £ Miles per hour (Meters per second)
B 130(58)
3 : 140(63)
L ~ -1 150(67)
IV 160(72)
105(4 \J 170(76
(47} /  170(76)
110(49} 140(63) -
120(54) h30(58) 17076)
IR soecial Wind Region
Location V"ph (’TVS) 140(63) 160(67)
Guam 180 80y . I .y180(72)
Virgin Islands 150 (67)
AmericanSamoa 180 (67) Puerto Rico
Hawail - Special Wind Region Statewide 115 (51)
Figure 26.5-1c (Continued)
Source: ASCE 7-10 Minimum Design Loads for
Buildings and Other Structures, Chapter 26 if7

/
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ASCE 7-10
Step 3. Determine Wind Load Parameters

Step 3a: Determine the proper Exposure
Category (B, C, or D) for the project by
using the following definitions for Surface
Roughness Categories.

ASCE 7-10 defines wind surface
roughness categories as follows:

Surface Roughness B: Urban and suburban
areas, wooded areas, or other terrain with
numerous closely

spaced obstructions having the size of
single-family dwellings or larger.

Surface Roughness C: Open terrain with
scattered obstructions having heights
generally less than 30 ft (9.1 m). This
category includes flat open country and
grasslands.

Surface Roughness D: Flat, unobstructed
areas and water surfaces. This category
includes smooth mud flats, salt flats, and
unbroken ice.

Step 3b: Determine the Topographic
Factor, K ..

For the purposes of this code compliance
document, the Topographic Factor, K, is
taken as equal to one (1) as per Section
26.8-2 or as determined by Figure 26.8-1
in ASCE 7-10.

Step 4. Determine Effective Wind Area
Determine the smallest area
of continuous modules you will be
installing. This is the smallest area
tributary (contributing load) to a support
or to a simple-span of rail. That area is
the Effective Wind Area, the total area of
the fewest number of modules on a run
of rails. If the smallest area of continuous
modules exceeds 100 sq ft, use 100 sq ft,
if less round down to values available in
Table g, page 21.

Step 5. Determine the appropriate roof
zone for the installation.

The Design Wind Load will vary
based on where the installation is located
on a roof. Arrays may be located in more
than one roof zone.

Using Table 8, page 19, determine the
Roof Zone Dimension Length, a (ft),
according to the width and height of the
building on which you are installing the pv
system.
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Table 8. Determine Roof/Wall Zone, dimension (a) according to building width and height

a = 10 percent of the least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4% of the least horizontal
dimension or 3 ft of the building.

Roof Least Horizontal Dimension (ft)

Height (ft) 10 I5 20 25 30 40 50 &0 70 80 90 100 [25 I50 175 200 300 400 500
10 3 3 3 3 3 4 4 4 4 4 4 4 S5 6 7 8 12 16 2
15 3 3 3 3 3 4 5 6 6 6 6 6 6 6 71 8 12 16 20
20 3 3 3 3 3 4 5 6 7 8 8 8 8 8 8 8 12 16 20
25 3 3 3 3 3 4 S 6 7T 8 9 10 10 10 10 10 12 16 2
30 3 3 3 3 3 4 5 6 7 8 9 10 12 12 12 12 12 16 2
35 3 3 3 3 3 4 S 6 7 8 9 10 125 14 14 14 14 16 2
40 3 3 3 3 3 4 5 6 7 8 9 10 125 15 16 16 16 16 20
45 3 3 3 3 3 4 S5 6 7 8 9 10 125 15 175 18 18 18 20
50 3 3 3 3 3 4 S 6 7 8 9 10 125 15 175 20 20 20 20
60 3 3 3 3 3 4 5 6 7 8 9 10 125 IS5 175 20 24 24 24

Step 5. Determine the appropriate roof zone for the installation (continued)

Using the Roof Zone Dimension Length, a, determine the roof zone locations according to your roof
type, gable, hip or monoslope. Determine in which roof zone your pv system is located, Zone 1, 2,
or 3 according to Figure 3, page 20.

Paye

19
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Figure 3. Enclosed buildings, wall and roofs

Flat Roof Hip Roof (7° < 6 < 27°)

) N
Yoo

Gable Roof ( 6 < 7°) Gable Roof (7° < 6 < 45°)

h
= '
h
o
-
™~ < f
as
Interior Zones End Zones Corner Zones
Roofs - Zone |/Walls - Zone 4 Roofs - Zone 2/Walls - Zone 5 Roofs - Zone 3

Source: ASCE/SEI 7-10, Minimum Design Loads for Buildings and Other Structures, Chapter 30, p. 345.

ASCE 7-10
Step 6. Determine Net Design Wind
Pressure, p,,, (psf)

located on a roof overhang, use Table 10, page
22. Both downforce and uplift pressures must
be considered in overall design. Refer to Section
Using the Effective Wind Area (Step 4), Roof Il, Step 1 for applying downforce and uplift
Zone Location (Step 5), and Basic Wind pressures. Positive values are acting toward the
Speed (Step 2), look up the appropriate surface. Negative values are acting away from
Net Design Wind Pressure in Table g, page the surface.

21. Use the Effective Wind Area value in

the table which is smaller than the value - oulgwed for Code
; ) o ™1 “Campliance
calculated in Step 2. If the installation is (1 jm: oo

et

20
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Components and Cladding — Method 1
Figure 30.5-1 (cont’d) Design Wind Pressures
Enclosed Buildings I

Walls & Roofs

Net Design Wind Pressure, pyga (psf) (Exposure Bath=301t)

Zone| STecke Basic Wind Speed V (mph)
s 110 115 120 130 140 150 160 180 200
) 89 | -218| 97 | 238 105 | 259 124 | 304| M3 | 353]| 165 | 405| 1B7 | 461] 23.7 | 583 | 293 | 720
2 B3 | -212| 91 | 232] 99 | -252] M6 | 296]| 134 | -344] 154 | -04| 176 | 449]| 222 | 568 | 274 | -701
0 76 | -205| &3 | 224 90 | -244] 06 | 286] 123 | -332| 141 |-®1| 160 | 433]| 203 | 548 | 250 | 677
100 70 |-189) 7.7 | -218)] 83 | 23.7] 88 | 278] 114 | 223 130 |-70| 148 | 421]| 188 | H53.3| R2 | 659
0 a9 (-365] 97 | -399)] 105 | 43.5] 124 | 510] W3 | 582| 165 | 679 | 187 | 97.3| 237 | 478 | 293 | -120.7]
20 63 |-326) 91 | -357] 89 | -388] 16| 456| 134 | -529]| 154 | 607 | 176 | €600 222 | 874 | 274 | <1079
L] 76 |-275) 83 | -301) 80 | -32.7] 106 | 384 123 | 445] 141 | -511| 680 | 82| 203 | -736| 250 | 609
100 70 |-236) 7.7 | -258) 83 | =281)] 98 | 330 114 | -382 | 130 | 439| 148 | 500 188 | 632 | 232 | -7T81
° 89 |-50]| 97 | 601 105 | 654 124 | 768] 43 | 8080] 165 (-1022| 18.7 |-116.3] 23.7 | -147.2| 293 | -181.7]
20 83 | -465] 91 | 488] 99 | -542] 1.6 | 636| 134 | -738]| 154 | 847 | 176 | €63 | 222 | 121.9| 274 | 1505
0 76 |-331) &3 | 361] 9.0 | -393] 106 | 462 123 | -53.5] 141 | 61.5| 160 | €689)] 203 | -98.5| 250 | -109.3
100 70 |-236| 77 | 258 83 | =21] 88 | 33.0| 114 | -382| 130 | 439| 148 | 500 188 | 832| 232 | -T&*1
0 125 |-199| 137 | -218) 4.9 | 3.7 175 | 278| 203 | a23| 33 |-370| 285 | 421 336 | 533 | 415 | 669
2 114 | -194 | 125 | -21.2] 136 | =0.0] 160 | 270| 185 | -314| 213 | -3860| 242 | 41.0| 306 | H519| 78 | 640
50 100 |-186] 109 | 204 118 | 2.2 138 | 200 161 | -302] 185 | -346| 21.1 | -394]| 267 | 499 | X9 | 61.6
100 89 |-181) 97 | -198] 105 | -=21.5) 124 | 252 M3 | -23| 165 | -336| 187 | - B2 | 237 | 484 | 293 | -508
0 125 | -34.7| 137 | 378 M9 | 41.3] 175 | 484 203 | 5962| 03 | 645| 265 | 34| 336 | 9829 | 41.5|-114.6
2 114 |-219| 125 | -49)] 136 | 380) 160 | 446]| 18.5 | 517 213 | @3 | 242 | 67.5| 306 | 854 | 78 | -1055
30 100 | -282| 108 | 308 1198 | 33.6] 139 | 39.4| 161 | 457]| 185 | -525| 21.1 | 98.7| 267 | -7156| 8 | 433
100 89 |-265) 97 | 278 05 | 30.3] 124 | 356 143 | 412]| 165 | 473 | 187 | S39| 237 | €682 283 | -842
] 125 |-513)| 137 | 560 W8 | H1.0) 175 | 16| 203 | 831 ] B3 | 054 | 265 |-108.5] 336 | -137.3] 415 | 1685
20 114 | -478| 125 | -324 | 136 | 571 160 | 870 18.5 | -777] 213 | -882 | 242 |-101.4] 306 |-1284| 378 | 1505
50
100
0
20
350
100
0
2
30
100
10
2
%0
100
0
2
50
100
500
0
2
50

RoofOtoT dogress

Root > 7 to 27 degrees

100 | -435| 108 | 476 1.8 | 51.8] 139 | 608 16.1 | -70.5| 185 | -810| 21.1 | 821 | 267 | -116.6| 329 | -143.9
89 | -402| 697 | 40| 105 | 479 124 | 562| 43 | 651 165 | -748 | 187 | 851| 23.7 | 107.7| 293 | -1329]
199 | -218| 218 | =238 23.7 | 259 278 | 304| 323 | 353 | 370 | 405| 42.1 | 46.1| 53.3 | 583 | 659 | -720
194 | -20.7| 21.2 | -228§ 23.0 | 46 270 | 289 314 | -33.5| 360 | -B4| 41.0 | 447| 519 | 553 | 640 | 6883
186 | -192| 204 | -21.0) 222 | 2.8 260 | 268 302 | 31.1| 346 | -357 | ¥4 | 406| 4099 | 514 | 61.8 | -634
181 |-181)] 198 | <198 215 | 21.5) 252 | 252 | 293 | -23| 36 | -7A6| B2 | W2 | 484 | 484 | 508 | -508
199 | -255| 218 | 278 23.7 | 30.3) 278 | 356| 223 | -412| 370 | 473 | 421 | 539 533 | 882 | 859 | 842
194 | -243| 21.2 | -2668 | 23.0 | 290 270 | 340| 31.4 | 394| 360 | 453 | 41.0 | 51.5| 51.9 | 652 | 640 | 905
186 | -229| 204 | -25.0) 22.2 | 27.2| 260 | 320 302 | -371| 346 | 425| 34 | 484| 499 | 61.3| 616 | -756
18.1 | -21.8] 198 | -238 ] 215 | 259 252 | 304| 2.3 | 353| 336 | 405| B2 | 461 484 | 583 | 508 | -720
199 | -265| 218 | 278 23.7 | 30.3) 278 | 3568| 23 | 41.2| 370 | 473 | 42.1 | 539 53.3 | 682 | 659 | 842
194 | -243| 212 | -6 23.0 | =290)] 270 | 340| 31.4 | -304| 360 | 453 | 41.0 | 51.5| 51.9 | 852 | 640 | -805
186 | -229| 204 | -50] 222 | 272 260 | Q20| 30.2 | 371 346 | 425| 304 | 484 499 | 61.3| 816 | -756
181 | -218| 1998 | -Z8 | 215 | 259 252 | 304| 293 | -353| 336 | 405| B2 | 461 484 | 583 | 528 | -720
218 | -236| 238 | -58] 259 | 281 304 | 330 353 | 382 | 405 | 439| 461 | B50.0| 583 | 632 | 720 | -78.1
28 |-226| 227 | -7 247 | 269 200 | 31.6]| 337 | -367| 387 | 421 | 440 | 47.9] 557 | 606 | 687 | -749
195 | -213| 213 | -83] 23.2 | 254 272 | 298| 31.6 | -346| 362 | -F}7| 41.2 | 451 522 | 571 | 644 | -705
185 | -204 | 202 | -222] 220 | 242 259 | 284] 300 | -33.0| 244 | -378| M2 | 421 496 | 545| 612 | 673
182 | -181 | 17.7 | 198§ 193 | 21.5) 227 | 252 263 | -283| 202 |-A6| 343 | -382| 43.5| 484 | 537 | -508
218 |-291)| 238 | 319 259 | 347 304 | 407 53 | 472 405 | -542| 461 | 61.7] 583 | -780| 720 | 883
208 | -272)| 227 | -B7] 4.7 | 324) 290 | 38.0] 337 | 440] 387 | -505| 440 | 57.5| 557 | -728 | 68.7 | -889
195 |-M46| 213 | -208) 23.2 | 293) 272 | 43| 31.6 | -388| 362 | 457 | 41.2 | 520 522 | 658 | 644 | 81.3
100 185 | -226) 202 | -7 220 | 269 259 | 31.6| 300 | -367| 344 | 421 | 02 | 47.9| 496 | 806 | 61.2 | -748
300 162 | -191) 17.7 | 188§ 183 | 21.5) 227 | 252 263 | -293| 302 | -A6| 4.3 | -3B2| 43.5| 484 | 537 | -548
Note: For affactive areas botween the thoss given above the load may ba Iintarpolated, otherwise use the load associatad with the lower affective ama.

Table g. pnego(psf) Roof and Wall

Root > 27 to 43 degrees

wall

mmmmmhhhhhwuuwnnlnnaaaauuuwnnnn-n-n--wwwunnnn-n-a-n-n
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Roof Overhang Net Design Wind Pressure, pp.as (psf)

(Exposure Bat h=301t)

Efectie Basic Wind Speed V (mph)
Wind Area

Zone| o ] 110 )] 115 | 130 | 140 | 150 | 160 | 180 | 200
2 10 314 ]| -343 | 438 508 | -583 | 66.3 | 840 | -103.7
2 20 -308 | 337 | 43.0) 499 | 573 | 6£5.2 | -825 | -101.8

2 50 -a0.1 329 | 420 487 | -559 | 636 | -805 | 994

é 2 100 295 | 323 )| 412 ) 478 | -549 | 624 | -790 | -976
L] 3 10 516 | 565 | -72.1 ) -837 | -060 | -109.3]| -1383 | -170.7
; 3 20 405 | -443 | 566 | -657 | -754 | 85.8 | -1086 | -134.0

% 3 30 259 -283 | 361 )] 419 | 481 | 54.7 | -693 | -855
| 3 100 -148 | 161 | 206 ) -239 | -274 | 31.2 | -395 | 488
2 10 406 | 444 | 56.7 ) 657 | -755 | 859 | -1087 | -134.2

2 20 406 | 444 | 567 | 657 | -755 | 859 | -1087 | -134.2
E 2 50 406 | 444 | 56.7 ) -657 | -755 | -85.9 | -1087 | -134.2
.E' 2 100 -406 | -444 | 56.7 ) -657 | -765 | 859 | -1087 | -1M4.2
& 3 10 683 | -746 | 85.3]-110.6|-126.9] -1444| -1828 | -225.6
f 3 20 616 | -67.3 | 686.0] -998 | -114.5| -130.3| -16489 | -203.6
2 3 50 528 | 577 | -73.7 ] 855 | -981 | -111.7] -141.3 | -174.5
é 3 100 -46.1 -S04 | 644 ) -747 | -858 | O7.6 | -1235| -152.4
2 10 369 | 403 | 515 508 | -686 | -78.1 | -988 | -122.0
) 2 20 -358 | 31| H500) 580 | 665 | -75.7 | -958 | -118.3
% 2 50 -343 | -A7T5 | 479 -A56 | 838 | ‘726 | 919 | -113.4
] 2 100 -332 | 363 | 464 ) 538 | 617 | -70.2 | -889 | -109.8
3 3 10 369 | 403 | 515 508 | 686 | -78.1 | -988 | -122.0
L 3 20 -368 | -391 | K00 ) -580 | -665 | -75.7 | -958 | -118.3
% 3 50 -343 | 375 )| 479 556 | 638 | -726 ) 919 | -113.4
@ 3 100 -332 | 363 | 46.4 ) -538 | -61.7 | -70.2 | -889 | -100.8

Table 10.p_

et3o

(psf) Roof Overhang

Step 7. Determine adjustment factor for height and exposure category, |

Using the Exposure Category (Step 3) and the roof height, h (ft), look up the adjustment
factor for height and exposure (1) in Table 11, page 23.
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Table 11. - Adjustment Factor (4) for Roof Height &

Exposure Category
= ———— ———— —— —— — - ———————7

Exposure

Mean roof

hesght (1Y) B C D
iS5 1.00 1.21 .47
20 .00 1.29 1.55
25 1.00 1.35 1.61
30 1.00 I.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 .12 1.53 1.78
50 .16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87

_

Step 8. Calculate the adjusted wind pressures, p__, (psf)

Multiply the Net Design Wind Pressure, Preo DY the adjustment factor for height and
exposure, |, the Topographic Factor, K ..

Where

| = adjustment factor for building height and exposure (Step 7)

K, = For the purposes of this code compliance document, the Topographic Factor, K, is
taken as equal to one (1) as per Section 26.8-2 or as determined by Figure 26.8-1 in ASCE
7-10.

P etso = NEL design wind pressure for Exposure B, at h = 30 ft (Step 6)

The adjusted wind pressures will be used to select the appropriate SOLARMOUNT rail, rail
span and attachment spacing.

Use both the positive (downforce) and the negative (uplift) results from this calculation.

Page
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Part II. Procedure to Select Rail Span and Rail Type

ASCE 7-05

[2.1.1.] Using Standard Beam Calculations, Structural Engineering Methodology ASCE 7-05

The procedure to determine the Unirac SOLARMOUNT series
rail type and rail span uses standard beam calculations and
structural engineering methodology. The beam calculations
are based on a simply supported beam conservatively, ignoring
the reductions allowed for supports of continuous beams over
multiple supports. Please refer to Part I for more information
on beam calculations, equations and assumptions. If beams
are installed perpendicular to the eaves on a roof steeper than
a 4/12 pitch in an area with a ground snow load greater than
30psf, then additional analysis is required for side loading on
the roof attachment and beam.

In using this document, obtaining correct results is
dependent upon the following:

1. Obtain the Snow Load for your area from your local building
official.

2. Obtain the Design Wind Load, Pre:. See Part1 (Procedure
to Determine the Design Wind Load) for more information on
calculating the Design Wind Load.

3. Please Note: The terms rail span and footing spacing
are interchangeable in this document. See Figure 4 for
illustrations.

4. To use Table 14 the Dead Load for your specific installation
must be less than or equal to 5 psf, including modules and
Unirac racking systems.

The following procedure will guide you in selecting a Unirac
rail for a flush mount installation. [t will also help determine
the design loading imposed by the Unirac PV Mounting
Assembly that the building structure must be capable of
supporting.

Table 12. ASCE 7-05 Load Combinations

Step 1: Determine the Total Design Load

The Total Design Load, P (psf) is determined using ASCE 7-0S
2.4.1 (ASD Method equations 3,5,6 and 7) by adding the
Snow Loadl, S (psf), Design Wind Load, Pue: (psf) from Part
I, Step 9, Page 9 and the Dead Load (psf). Both Uplift and
Downforce Wind Loads calculated in Step 9 of Part 1, Page
9 must be investigated. Use Table 12, below, to calculate
the Total Design Load for the load cases. Use the maximum
absolute value of the three downforce cases and the uplift
case for sizing the rail. Use the uplift case only for sizing lag
bolts pull out capacities (Part II, Step 6). Use the following
equations or Table 12, below.

P (psf) = 1.0D + 1.0S! (downforce case 1)
P (psf) = 1.0D + 1.0pner (downforce case 2)
P (psf) = 1.0D + 0.758! + 0.75P e (downforce case 3)

P (psf) = 0.6D + 1.0ppe: (uplift)
D = Dead Load (psf)

S = Snow Load (psf)

Pret = Design Wind Load (psf) (Positive for downforce, negative
Jfor uplift)

The maximum Dead Load, D (psf), is 5 psf based on market
research and internal data.

1 Snow Load Reduction - The snow load can be reduced according
to Chapter 7 of ASCE 7-05. The reduction is a function of the roof
slope, Exposure Factor, Importance Factor and Thermal Factor.
Please refer to Chapter 7 of ASCE 7-05 for more information.

Description Variable Downforce Case | Downforce Case 2 Downforce Case 3 Uplift units
Dead Load D 1.0 x 1.0 x 1.0 x 0.6 x psf
Snow Load S 10x + 075x + psf
Design Wind Load Pnet 10x + 0.75x + 10x - psf
Total Design Load P psf

Note: Table to be filled out or attached for evaluation.

Dagr
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ASCE 7-10
[2.1.2.] Using Standard Beam Calculations, Structural Engineering Methodology ASCE 7-10

Step 1. Determine the Total Design Load

The Total Design Load, P (psf) is determined using ASCE 7-10 2.4.1 (ASD Method equations 3, 5,
6a and 7) by adding the Snow Load, S (psf), Design Wind Load, p,.. (psf) from Step 8, Page 23 of
section 1.2.2 and the Dead Load (psf). Both Uplift and Downforce Wind Loads calculated in Step
8, Page 23 of section 1.2.2 must be investigated. Use Table 13 to calculate the Total Design Load
for the load cases. Use the maximum absolute value of the three downforce cases and the uplift
case for sizing the rail. Use the uplift case only for sizing lag bolts pull out capacities. Use the
following equations or Table 13, below.

P (psf) = 1.0D + 1.0S1 (downforce case 1)
P (psf) = 1.0D + 0.6pner (downforce case 2)
P (psf) = 1.0D + 0.7581 + 0.75(0.6Pner) (downforce case 3)

P (psf) = 0.6D + 0.6pne: (uplift)
D = Dead Load (psf)

S = Snow Load (psf)

Pret = Design Wind Load (psf) (Positive for downforce, negative for uplift)

Table 13. ASCE 7-10 Load Combinations

Description Variable Downforce Case | Downforce Case 2 Downforce Case 3 Uplift units
Dead Load D 1.0 x 1O x 1.0 x 0.6 x psf
Snow Load S 10x + (AT e T psf
Design Wind Load Pnet 06x + 075x + — 06x - psf
Total Design Load P psf

Note: Table to be filled out or attached for evaluation.

Figure 4. Rail span and footing
spacing are interchangeable.

Note: Modules must be centered symmetrically on
the rails (+/- 2%), as shown. Page
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ASCE 7-05 AND ASCE 7-10

Step 2: Determine the Distributed Load on the rail,

w (plf)

Determine the Distributed Load, w (pif), by multiplying the
module length, B (ft), by the Total Design Load, P (psf) and
dividing by two. Use the maximum absolute value of the three
downforce cases and the Uplift Case. We assume each module
is supported by two rails.

w=PB/2

w = Distributed Load (pounds per linear foot, plf)
B = Module Length Perpendicular to Rails (ft)

P = Total Design Pressure (pounds per square foot, psf)

Table 14.L-Foot SOLARMOUNT Series Rail Span

SM - SOLARMOUNT HD - SOLARMOUNT Heavy Duty

Step 3: Determine Rail Span/ L-Foot Spacing

Using the distributed load, w, from Part II, Step 2, look up the
allowable spans, L, for each Unirac rail type, SOLARMOUNT
(SM) and SOLARMOUNT Heavy Duty (HD) in table 14.

The L-Foot SOLARMOUNT Series Rail Span Table uses a single
L-foot connection to the roof, wall or stand-off. Please refer to
the Part I1I for more installation information.

Span Distrbuted Lood {poundsilinesr fooy

i [ 20 25 30 40 50 60 80 100 (20 140 160 180 200 220 240 260
2 M SM SM SM SM sM M SM  SM  SM M sM SM SM M SM
2.5 SM SM SM SM SM SM 5M SM SM SM SM SM SM HD  HD HD
3 | SM SM  SM  SM  SM SM SM SM SM SM SM HD HD HD HD HD
35 [ SM  SM  SM  SM  SM SM SM SM SM SM HD HD HD HD

4 M sM sM SM M SM sM SM SM HD HD HD HD

45 | sM  sM  sM sM SM SM SM SM HD HD HD

5 SM  SM SM  SM  SM sM M SM HD HD  HD

55 | SM sM SM SM SM SM SM HD HD HD

6 M SM M SM SM  SM  SM  HD HD

65 | SM SM  SM  sM SM  SM  SM  HD HD

7 M SM SM SM SM SM  HD  HD

75 | SM SM SM SM S™M SM HD  HD

8 sM SM SM SM M sM HD  HD

85 | SM  sM SM SM SM HD HD

? S SM SM SM  HD HD = HB

95 | SM SM SM sM  HD HD HD

10 SM SM SM HD HD HD HD

05| sM  smM SM HDP HP  HD

| sM sM HD HD HD HD

Page
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Step 4: Select Rail Type Step 5: Determine the Downforce Point Load, R (ibs),

Selecting a span and rail type affects the price of your at each connection based on rail span

installation. Longer spans produce fewer wall or roof When designing the Unirac Flush Mount Installation, you
penetrations. However, longer spans create higher point load must consider the downforce Point Load, R (Ibs) on the roof
forces on the building structure. A point load force is the structure.

amount.of force transferred to the building structure at each The Downforce, Point Load, R (Ibs), is determined by
EONTECHON. multiplying the Total Design Load, P (psf) (Step 1) by the Rail
It is the installer’s responsibility to verify that the building Span, L (ft) (Step 3) and the Module Length Perpendicular to
structure is strong enough to support the point load the Rails, B (ft) divided by two.

forces.

R (Ibs) = PLB/2

R = Point Load (lbs)

P = Total Design Load (psf)

L = Rail Span (ft)

B = Module Length Perpendicular to Rails (ft)

It is the installer’s responsibility to verify that the building
structure is strong enough to support the maximum point
loads calculated according to Step 5.

Table 15. Downforce Point Load Calculation

Total Design Load (downforce) (max of case [,20r3): P psf Step |

Module length perpendicular to rails: B X ft

Rail Span: L X ft Step 4
Iy

Downforce Point Load: R Ibs
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Step 6: Determine the Uplift Point Load, R (Ibs), at
each connection based on rail span

You must also consider the Uplift Point Load, R (Ibs), to
determine the required lag bolt attachment to the roof
(building) structure.

Table 16. Uplift Point Load Calculation

Total Design Load (uplift): P psf Step |
Module length perpendicular to rails: B X ft
Rail Span: L x ft Step 4
n
Uplift Point Load: R Ibs
Table 17. Lag pull-out (withdrawal) capacities (lbs) in typical roof lumber (ASD) Use Table 12 to select a lag bolt
size and embedment depth to
Lag screw specifications satisfy your Uplift Point Load

Force, R (Ibs), requirements.

. 5, w
Specific 716" shaft,* Divide the uplift pointload (from
gravity per inch thread depth Table 11) by the withdrawal
capacity in the 2nd column of
Douglas Fir, Larch 0.50 266 En Table 12. This results in inches
Douglas Fir, South o 235 of 5/16 lagbolt embedded thread
depth needed to counteract the
Engelmann Spruce, Lodgepole Pine uplift force. If other than lag
(MSR 1650 f & higher) 0.46 235 bolt is used (as with a concrete
or steel), consult fastener mfr
Hem, Fir, Redwood (close grain) 0.43 212 documentation.
Hem, Fir (North) 0.46 235 i:
Southern Pine 0.55 307 Tgre?: 33 Itis th.e installer’s responsibility
ML = to verify that the substructure
Spruce, Pine, Fir 0.42 205 l 33 and attachment method is
. . . 5 strong enough to support the
(sg":_cze' P_'I'I',e’ Fir 4 hish maximum point loads calculated
(4] million psi an igher =
grades of MSR and MEL) 0.50 266 Bccording tolsteploand/StEp 6-

Sources: American Wood Council, NDS 2005, Table 11.2A, | 1.3.2A.

Notes: (1) Thread must be embedded in the side grain of a rafter or other structural member integral with the

building structure.

(2) Lag bolts must be located in the middle third of the structural member.

(3) These values are not valid for wet service.

(4) This table does not include shear capacities. If necessary, contact a local engineer to specifiy lag bolt size
with regard to shear forces.

(5) install lag bolts with head and washer flush to surface (no gap). Do not over-torque.

(6) Withdrawal design values for lag screw connections shall be multiplied by applicable adjustment factors if
necessary. See Table 10.3.1 in the American Wood Council NDS for Wood Construction.

*Use flat washers with lag screws.

Page
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Part III. Installing SOLARMOUNT

The Unirac Code-Compliant Installation Instructions support applications for building permits for
photovoltaic arrays using Unirac PV module mounting systems.

This manual, SOLARMOUNT Planning and Assembly, governs installations using the
SOLARMOUNT and SOLARMOUNT HD (Heavy Duty) systems.

[3.1.] SOLARMOUNT rail components

R o ' (5
o -
-
g Fi 5. SOLARMOUNT
e rail components o

Rail - Supports PV modules. Use two per row of
modules. Aluminum extrusion, available in mill finish,
clear anodized, or dark anodized.

Aluminum two-piece standoff (optional) (37, 4”,

6” or 7” total height) — Use one per L-foot. Includes
3/8” x 3/4” serrated flange bolt with EPDM washer for
attaching L-foot. Unirac offers flashings for use with

Rail splice — Joins and aligns rail sections into single standoffs.

length of rail. It can form either a rigid or thermal
expansion joint, 8 inches long, predrilled. Aluminum
extrusion, anodized, clear or dark.

e Top Mounting Clamps - Includes T-bolts.

o Top Mounting Grounding Clips and Lugs

Self-drilling screw — (No. 10 x %4”) — Use 4 per rigid
splice or 2 per expansion joint. Galvanized steel.

Supplied with splice. Installer supplied materials:

¢ Lag screw for L-foot — Attaches L-foot or standoff to

L-foot — Use to secure rails either through roofing
material to building structure or standoffs. Refer to
loading tables or U-Builder for spacing.

L-foot bolt (3/8” x %4”) —Use one per L-foot to secure
rail to L-foot. Stainless steel. Supplied with L-foot.

Flange nut (3/8”) — Use one per L-foot to secure rail to
L-foot. Stainless steel. Supplied with L-foot

rafter. Determine the length and diameter based on pull-
out values. Iflag screw head is exposed to elements, use
stainless steel. Under flashings, zinc plated hardware is
adequate.

Waterproof roofing sealant — Use a sealant appropriate
to your roofing material. Consult with the company
currently providing warranty of roofing.

29
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[3.2.] Installing SOLARMOUNT & SMHD with top mounting clamps

This section covers SOLARMOUNT standard and SMHD rack assembly where the installer has elected to use top mounting clamps
to secure modules to the rails. It details the procedure for flush mounting SOLARMOUNT systems to a pitched roof.

R
-_‘{ - . “‘.‘-.‘_\\\:-.
RGN R
N U
e 2y
=N -
s
\'\-.
D,
Mid Clamp /
/./ .‘. o - 2
A " End Clamp
L-foot P
SOLARMOUNT Rail e 4
1///
- SOLARMOUNT Rai

Figure 6. Exploded view of a flushmount installation mounted with L-feet.

Table 18. Wrenches and Torque

Wrench * Recommended
size torque (ft-Ibs)

%" hardware e 10A
34" hardware e 30

Torques are not designated for use with wood connectors
*With anti-seize

30

=

All top down clamps must be installed with anti-seize
lubricant to prevent galling and provide uniformity in
clamp load. 1/4” - 20 hardware used in conjunction
with top down clamps must be installed to 10 ft-1bs
of torque. When using UGC-1, UGC-2, WEEB 9.5 and
WEEB 6.7, 1/4” - 20 hardware must be installed to

10 ft-1bs of torque. Additionally, when used with

a top down clamp, the module frame cross section
must be boxed shaped as opposed to a single, I-shaped
member. Please refer to installation supplement 910:
Galling and Its Prevention for more information
on galling and anti-seize and installation manual
225.6: Top Mounting Unirac Grounding Clips
and WEEBLugs for more information on Grounding
Clips.
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[3.2.1] Planning your SOLARMOUNT installations

The installation can be laid out with rails parallel to the rafters The length of the installation area is equal to:
or perpendicular to the rafters. Note that SOLARMOUNT rails

* the total width of the modules,
make excellent straight edges for doing layouts. ¢ " ©

* plus 1 inch for each space between modules (for mid-

Center the installation area over the structural members as 1
clamp),

much as possible.

. * plus 3 inches (1%% inches for each pair of end clamps).
Leave enough room to safely move around the array during

installation. Some building codes and fire codes require
minimum clearances around such installations, and the user
should be directed to also check ‘The Code’.

[ ]

Low-profile
High-profile mode
mode

Eave
I
Eave

_.
&S
|

1 [

Gutter

Figure 7. Rails may be placed parallel or perpendicular to rafters.
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[3.2.2] Laying out L-feet for top clamps

L-feet (Fig. 8), in conjunction with proper flashing equipment
and techniques, can be used for attachment through existing
roofing material, such as asphalt shingles, sheathing or sheet
metal to the building structure.

Use Figure 9 below to locate and mark the position of the
L-feet lag screw holes within the installation area.

If multiple rows are to be installed adjacent to one another, it
is not likely that each row will be centered above the rafters.

Figure 8
Adjust as needed, following the guidelines in Figure 9 as
closely as possible.
— —— Qverhang 33% L max
«— Foot spacing/ —s
Rail Span “L"
~I~ =t
‘a' N m— __,/", o
{ \
= N, TN,
]1/2_]3/An —-: o+ gl. £ or " " o
L = I N I
s — - - ‘ Raft Note: Modules must be
o . _Rairers centered symmetrically on the
Lower roof edge (Building Structure) rails (+/- 27). If this is not the
case, call Unirac for assistance.

Figure 9. Layout with rails perpendicular to rafters.
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[3.2.3] Laying out standoffs

Standoffs (Figure 10) are used to increase the height of the
array above the surface of the roof. Pair each standoff with a
flashing to seal the lag bolt penetrations to the roof.

Use Figure 11 or 12 to locate and mark the location of the
standoff lag screw holes within the installation area.

Remove the tile or shake, if necessary, underneath each stand-
off location, exposing the roofing underlayment. Ensure that
the standoff base lies flat on the underlayment, but remove no
more material than required for the flashings to be installed
properly.

The standoffs must be firmly attached to the building structure.

.’
.'
-
Figure 10. Standoff used in conjunction
with an L-foot.

Overhang 33% L max —- - oot spacing/
i | Rail Span, L
] £ L™ . & ;’:{;,‘,4, - P £
17" £ N e
O — —
Ry + »— T

Lower roof edge
‘ “—— Rafters —
(Building Structure)

Note: Modules must be centered symmetrically on the rails
(+/-27). If this is not the case, call Unirac for assistance.

If multiple high-profile rows are to be
installed adjacent to each other, it may not
be possible for each row to be centered above
the rafters. Adjust as needed, following the
guidelines of Fig. 12 as closely as possible.

Installing standoffs:

Drill 3/16 inch pilot holes through the
underlayment into the center of the rafters at
each standoff location. Securely fasten each
standoff to the rafters with the two 5/16” lag
Screws.

Ensure that the standoffs face as shown in

Figure 11. Layout with rails perpendicular to rafters.perpendicular to rafters.

Module overhang per -
module manufactuer's

data sheet )

$ 1
3/8" o — b !f T \ Ij‘ o
- @

R S, &
j |

| S |
| Footspacing/ — ="

~

4 v
' Overhang 33% L.max
Lower roof edge l
)

~

i
y L & **ﬂ&%r’“

e
Y ~————— Rafters (Building Structure)

Note: Modules must be centered symmetrically on the rails
(+/-2*). If this is not the case, call Unirac for assistance.

Figure 12. Layout with rails parallel to rafters.

Figure 11 or 12.

Unirac standoffs ( 1-5/8” 0.D.) are designed
for collared flashings available from Unirac.

Install and seal flashings and standoffs
using standard building practices or as the
company providing roofing warranty directs.
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[3.2.4] Installing SOLARMOUNT rails

Keep rail slots free of roofing grit or other debris. Foreign matter will
cause bolts to bind as they slide in the slots.

Installing Splices: If your installation uses SOLARMOUNT splice bars,
attach the rails together (Fig. 13) before mounting the rails to the
footings. Use splice bars only with flush installations or those that use
low-profile tilt legs.

Although structural, the joint is not as strong as the rail itself. A rail should
always be supported by more than one footing on both sides of the
splice. (Reference installation manual 908, Splices/Expansion Joints.)

Mounting Rails on Footings: Rails may be attached to either of two
mounting holes in the L-feet (Fig. 14). Mount in the lower hole for a low
profile, more aesthetically pleasing installation. Mount in the upper hole
for a higher profile, which will maximize airflow under the modules. This
will cool them more and may enhance performance in hotter climates.

Slide the %-inch mounting bolts into the footing bolt slots. Loosely attach
the rails to the footings with the flange nuts.

Aligning the Rail End: Align one pair of rail ends to the edge of the
installation area (Fig. 15 or Fig. 16).

The opposite pair of rail ends will overhang the side of the installation
area. Do not trim them off until the installation is complete.

If the rails are perpendicular to the rafters (Fig. 15), either end of the rails
can be aligned, but the first module must be installed at the aligned end.

If the rails are parallel to the rafters (Fig. 16), the aligned end of the rails
must face the lower edge of the roof. Securely tighten all hardware after
alignment is complete (20 ft 1bs).

Mount modules to the rails as soon as possible. Large temperature
changes may bow the rails within a few hours if module placement is
delayed.

Figure 13. Splice bars slide into the footing bolt

slots of SOLARMOUNT rail sections.

Top clamp

bolf slot
o

Footing
bolt slot

Mounting
slots

Figure 14. Foot-to-rail attachment

Edge of installation area =

— — -

S Edge of installation area

Figure 15. Rails perpendicular to the rafters.

e
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Figure 16. Rails parallel to the rafters.




SolarMount Unirac Code-Compliant Installation Manual =E= U N | RAC

[3.2.5] Installing the modules

Installing the First Module: In high-profile installations, the

best practice would be to install a safety bolt (44”-20 x ¥2™)and e ——

flange nut (both installer provided) fastened to the module bolt -~ ' ‘\‘\
slot at the aligned (lower) end of each rail. It will prevent the P C\\\ H SN
lower end clamps and clamping bolts from sliding out of the rail / RN af \
slot during installation. 2 B A7

If there is a return cable to the inverter, connect it to the first
module. Secure the first module with T-bolts and end clamps at
the aligned end of each rail. Allow half an inch between the rail
ends and the end clamps (Fig.18). Finger tighten flange nuts,
center and align the module as needed, and securely tighten the

flange nuts (10 ft ibs). Figure 17
Installing the Other Modules: Lay the second module face 1/2" minimum
down (glass to glass) on the first module. Connect intermodule L

cable to the second module. Turn the second module face up
(Fig. 17). With T-bolts, mid-clamps and flange nuts, secure the
adjacent sides of the first and second modules. Align the second
module and securely tighten the flange nuts (Fig. 19).

For a neat installation, fasten wire management devices to rails

with self-drilling screws. End clamp

Repeat the procedure until all modules are installed. Attach the
outside edge of the last module to the rail with end clamps.

Figure 18
Trim off any excess rail, being careful not to cut into the roof.

Allow half an inch between the end clamp and the end of the rail
(Fig. 18).

Pape
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[3.3] Installing SOLARMOUNT with bottom mounting clips, HD rail only

This section covers SOLARMOUNT rack assembly where the installer has elected to use bottom mounting clamps to secure mod-
ules to the rails. It details the procedure for flush mounting SOLARMOUNT HD systems to a pitched roof.

PV modules {foce down}\\:l:‘lf g
S

. \ A

SciarMount rai

“oobng colt siot

3cttom mountirg clip

Figure 20. Installing bottom clips =~ 1

Table 19. Wrenches and torque ' N\
Wrench * Recommended Stainless steel hardware can seize up, a process

size torque (ft-Ibs) A called galling. To significantly reduce its
+" bardware 7 0 likelihood, (1) apply lubricant to bolts, preferably
. - an anti-seize lubricant, available at auto parts
A" hardware 7 30 stores, (2) shade hardware prior to installation,
Note:Torque specifications do not apply to lag bolt and (3) avoid spinning on nuts at high speed.
connections. See Installation Supplement 910, Galling and Its
*With anti-seize Prevention, at www.unirac.com.
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[3.3.1] Planning the installation area

Decide on an arrangement for clips, rails, and L-feet (Fig. 21).

Use Arrangement A if the full width of the rails contacts the
module. Otherwise use Arrangement B.

Caution: If you choose Arrangement B, either

(1) use the upper mounting holes of the L-feet or

(2) be certain that the L-feet and clip positions don’t
conflict.

If rails must be parallel to the rafters, it is unlikely that they
can be spaced to match rafters. In that case, add structural
suppotrts — either sleepers over the roof or mounting blocks
beneath it. These additional members must meet code; if in
doubt, consult a professional engineer.

Never secure the footings to the roof decking alone. Such an
arrangement will not meet code and leaves the installation
and the roof itself vulnerable to severe damage from wind.

Leave enough room to safely move around the array during
installation. The width of a rail-module assembly equals the
length of one module. Note that L-feet may extend beyond
the width of the assembly by as much as 2 inches on each
side. The length of the assembly equals the total width of the
modules.

Distance between
- lag bolt centers —

" - 2 2%,
<— Distance between —»
module mounting holes

= .~ PV moduie e

Madule bolt Clip

g Rail

tﬁEl ag bolt

Distance between
l=—— lag bolt centers —=
Vo-T/s" = | Vo
|--:— Distance between
‘ module mounting holes

Figure 21. Clip Arrangements A and B
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[3.3.2] Laying out the installing L-feet for bottom clips

L-feet, in conjunction with proper flashing
equipment and techniques, are used for
installation through existing low profile
roofing material, such as asphalt shingles
or sheet metal. They are also used for most
ground mount installations. To ensure that
the L-feet will be easily accessible during
flush installation:

* Use the PV module mounting holes
nearest the ends of the modules.

it

Install First
The single slotted side of the L-foot must ! !
always lie against the roof with the double- I I
slotted side perpendicular to the roof. i '

Lower !
Foot spacing (along the same rail) and rail roof l

* Situate the rails so that footing bolt
slots face outward.

L}

overhang depend on design wind loads. edge Rafters
Install half the L-feet:
e Ifrails are perpendicular to rafters Figure 22. Layout with rails perpendicular to rafters.
(Fig. 22), install the feet closest to
the lower edge of the roof.
* Ifrails are parallel to rafters
(Fig. 23), install the feet for one of
the rails, but not both.
Rafters g % Install L-Feet
Ensure that the L-feet face as shown in First
Figure 22 or Figure 23. e I g J
Hold the rest of the L-feet and fasteners ?
aside until the panels are ready for the
installation. i :
|
<~ ¥«
r - i«
| ]
| [
| |
<« -
—'l I < ' —
' - g <
g l 4—‘ =
N —= ‘J
Blocks —— Install L-Feet Second

Figure 23. Layout with rails parallel to rafters.
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[3.3.3] Attaching modules to the rails

Lay the modules for a given panel face down on a surface
that will not damage the module glass. Align the edges of the
modules and snug them together (Fig. 21, page 22).

Trim the rails to the total width of the modules to be mounted.
Place a rail adjacent to the outer mounting holes. Orient

the footing bolt slot outward. Place a clip slot adjacent to

the mounting holes, following the arrangement you selected
earlier.

Assemble the clips, mounting bolts, and flange nuts. Torque
the flange nuts to 10 foot-pounds.

[3.3.4] Installing the module-rail assembly

Bring the module-rail assembly to the installation site. Keep
rail slots free of debris that might cause bolts to bind in the Clip
slots. slots

Consider the weight of a fully assembled panel. Unirac recom-
mends safety lines whenever lifting one to a roof.

Align the panel with the previously installed L-feet. Slide 3/8
inch L-foot mounting bolts onto the rail and align them with Footing
the L-feet mounting holes. Attach the panel to the L-feet and bolt slot
finger tighten the flange nuts.

Rails may be attached to either of two mounting holes in the
footings (Fig. 24).

* Mount in the lower hole for a low, more aethetically Figure 24. Leg-to-rail attachment

pleasing installation.

e Ormount in the upper hole to maximize a cooling
airflow under the modules. This may enhance perfor-
mance in hotter climates.

Adjust the position of the panel as needed to fit the installa-
tion area. Slide the remaining L-feet bolts onto the other rail,
attach L-feet, and finger tighten with flange nuts. Align L-feet
with mounting holes previously drilled into the roof. Install
lag bolts into remaining L-feet as described in “Laying out and
installing L-feet” above.

Torque all footing flange nuts to 30 foot-pounds. Verify that all
lag bolts are securely fastened.

Prge
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[3.4] Installing SOLARMOUNT with grounding clips and lugs

Clips and lugs are sold separately.

UGC-I

cus

Intertek
Conforms to
UL Standard 467

WEEBLug

Washer (WEEB)

Figure 27. UGC-1 layout for even
and odd number of modules in row.
“X” denotes places to install UGC-1.

e

Even Number of Modules in row

» Top
mounting
clamps

*
1
i I
| Module |

T-bolt

I
y uscl gtta

SOLARMOUNT® rail (any type)

Figure 26. Insert a bolt in the
aluminum rail or through the
clearance hole in the stainless steel
flat washer. Place the stainless steel
Sflat washer on the bolt, oriented
so the dimples will contact the
aluminum rail. Place the lug portion
b on the bolt and stainless steel
flat washer. Install stainless steel
flat washer, lock washer and nut.
Tighten the nut until the dimples are
completely embedded into the rail
and lug. The embedded dimples make
a gas-tight mechanical connection
and ensure good electrical connection
between the aluminum rail and the
lug through the WEEB,

Figure 28. Single wire grounding

Figure 25. Slide UGC-1 grounding
clip into top mounting slot of rail.
Torque modules in place on top of
clip. Nibs will penetrate rail anod-
ization and create grounding path
through rail.

{any type)

TETT LT it FYTTTT | W

i EE

SiESE ISR _i

Odd Number of Modules in row
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with spliced rails. .
KEY — i O 4 3
| l PV module
C——1 SOLARMOUNT rail (any type)
Y r
A Railsplice =
X Grounding lug
—_— Copper wire
= s A, X > &
1
X S —

Single g.rounding
wire for entire array
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AS_6P30 Designed for maximum power output, AS-6P30 mt = G
| higher power output over a longer period of time, 30-year warr

Special Warranties
e 12 year limited product warranty.
e Limited power warranty: 12 years 91.2% of the nominal power output, 30 years 80.6% of the
nominal power output.

Key Features

e High module conversion efficiency up to 16.29% 100%
through superior * manufacturing technology. ae

e Low degradation and excellent performance under
high temperature and low * light conditions.

e Robust aluminum frame ensures the modules to
withstand wind loads up to * 2400Pa and snow
loads up to 5400Pa. 5 10 15 20 25 30

e Positive power tolerance of O ~ +3 %. Year

o q 0 0 & Liner performance warranty from Amerisolar
e High ammonia and salt mist resistance. ki T

90% 2 From Wy

Warranted Power

80%

Quality Certificates
e [EC61215,IEC61730,IEC62716,IEC61701, A -
UL1703, CE, MCS, CEC, Israel Electric, Kemco s @“s O el RS
e 1SO9001:2008: Quality management system Gl o
e 15014001:2004: Environmental management system e
e OHSAS18001:2007: Occupational health and safety 6 e CE

management system

Passionately committed to delivering innovative energy solution

www.weamerisolar.com




Electrical parameters at STC

Nominal Power (Prax) 235W  240W | 245W  250W  255W  260W  265W

Open Circuit Voltage (Voc) 375V 377V 379V 38OV 3BV 382V 383V

Short Circuit Current (Isc) 848A B857A 866A 875A B.B3A 890A 8.98A

Voltage at Nominal Power (Vmp) 297V 29.9V 301V 303V 305V 307V 30.9V

Curent at Nominal Power (Inp) ~~ 7.92A  8.03A  8.14A ' 8.26A 8.37A 847A 8.58A

Module Efficiency (%) 1444 1475 1506 1537 1567 1598  16.29

STC: Irradiance 1000W/m?, Cell temperature ES"C, AM1.5

Electrical parameters at NOCT

Nominal Power (Prmax) 172W 175W  179W  183W  186W  190W  194W

Open Circuit Voltage (Voc) 345V 347V 349V 30V 364V 352V 353V

Short Circuit Current (Isc) 6.87A 694A 7.01A | 7.09A 745A 721A  7.27A

Voltage at Nominal Power (Vmp) ~ 27.0V  27.2V 274V 276V  27.8V 279V  28.1V
6.38A 644A 654A 664A 6.70A 6.81A 6.91A

Current at Nominal Power (Imp)

NOCT: Irradiance 800W/m?, Ambieht temperature 20°C, Wind speed 1 m/s

Cell type Polycrystalline 156x156mm

Number of cells 60 (6x10)

Module dimension 1640x992x40mm

Weight 18.5kg

Front cover 3.2mm low-iron tempered glass

Frame Anodized aluminum alloy

Junction box P67, 6 diodes

Cable 4mm?, 900mm

Connector MC4 or MC4 compatible

Standard packaging 26pcs/pallet

Module quantity per container 728pcs/4A0'HQ

Nominal Operating Cell Temperature (NOCT) 45°C+2°C

Temperature Coefficients of Pmax 0.43%/°C

Temperature Coefficients of Voc 0.33%/°C

Temperature Coefficients of lsc 0.056%/°C

Operating Temperature -40°C to +85°C

Maximum System Voltage 1000V DC
15A

Maximum Series Fuse Rating

1640

1240

Har cooe

prip Junction s
Label
i
1
A
° 204
3 Geounding heles
' u ¢ B8-9x14
-+ Mounting holes
47.5x75 16-3.5285
Drainage holes Drainage holes i
r
|
Section A-A
1
= Unit: mm
10 ~ m
sd
{ 48

'

»l |
ER \ e 3
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3 +f _ \ [
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Worldwide Energy and Manufacturing USA Co., Limited

Tel: +1-650-777-7606 Email: sales@weamerisolar.com

www.weamerisolar.com
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THE WORLD’S ONLY
SECURE POWER SUPPLY

OUTIET NOTCIURED

Certified Innovative Powerful Flexible
* UL 1741 and 16998 compliant * Secure Power Supply provides * 97.6% maximum efficiency * Two MPP trackers provide
* Integrated AFCl meets the require- daytime power during grid outages * Wide input voltage range numerous design options
ments of NEC 2011 690.11 * Shade management with OptiTrac * Extended operating
Global Peak MPP tracking temperature range

SUNNY BOY 3000TL-US / 3800TL-US /4000TLUS / - -
5000TL-US / 6000TL-US / 7000TL-US / 7700TL-US ~ ~

S8 niyersal TNOINE!
Setting new heights in residential inverter performance

The Sunny Boy 3000TL-US/3800TL-US/4000TL-US/5000TL-US/6000TL-US/7000TL-US/7700TL-US represents the next

step in performance for UL certified inverters. lts transformerless design means high efficiency and reduced weight. Maximum

power production is derived from wide input voltage and operating temperature ranges. Multiple MPP trackers and

OptiTrac™ Global Peak mitigate the effect of shade and allow for installation at challenging sites. The unique Secure Power
SENSE Supply feature provides daytime power in the event of a grid outage. High performance, flexible design and innovative
features make the Sunny Boy TLUS series the first choice among solar professionals.

gn 10 ;41
<4
Lagrs *

A )
4’0 /Mpovi‘



Technical data

Input {DC)

Max. usable DC power (@ cos ¢ = 1)

Max. DC voltage

Rated MPPT volfage range

MPPT operating voltage range

Min. DC voltage / start voltage

Max. operating input current / per MPP tracker
Number of MPP trackers / strings per MPP tracker
Output (AC)

AC nominal power

Max. AC apparent power

Nominal AC voltage / adjustable

AC voltage range

AC grid frequency; range

Max. output current

Power factor (cos o)

Output phases / line connections

Harmonics

Efficiency

Mox. efficiency

CEC efficiency

Protection devices

DC disconnectfion device

DC reverse-polarity protection.

Ground fault monitoring / Grid monitoring

AC short circuit protection

All-pole sensifive residual current monitoring unit

Arc fault circuit interrupter [AFCI) compliantto UL 16998

Protection class / overvoltage category

General data

Dimensions (W / H / D) in mm (in)

DC Disconnect dimensions (W / H / D) in mm {in)
Packing dimensions (W / H / D) in mm (in)

DC Disconnect packing dimensions (W / H / D} in mm {in)

Weight / DC Disconnect weight

Packing weight / DC Disconnect packing weight
Operating temperature range

Noise emission [fypical}

Internal consumpfion at night

Topology

Cooling

Electronics protection rating

Features

Secure Power Supply

Display: graphic

Interfaces: RS485 / Speedwire/Webconnect
Warranty: 10 / 15 / 20 years

Certificates and permits (more available on request)

NOTE: US inverters ship with gray lids
Type designation

Sunny Boy 3000TL-US
208 VAC 240V AC

3200w

600V
175 - 480V
125 - 500V
125V / 150V
18A/15A

3000 W
3000 VA
208Vv/e 240V/ @
183 - 229V 211 - 264V
60 Hz / 59.3 - 60.5 Hz
15A
1
1/2
<4%

97.2% 97.6%
96.5% 96.5%

< 25.dB(A)
<1W
Transformerless
Convection
NEMA 3R

o
[ ]
o/0
®/0/0

Sunny Boy 3800TL-US. Sunny Boy 4000TL-US
208 V AC 240 V AC 208 V AC 240V AC
4200 W 4200 W
600V G600V
175 —480V 175 - 480V
125 - 500V 125 - 500V
125V / 150V 125V / 150V
24A/15A 24A/15A
2/2
3330W 3840w 4000 W
3330 VA 3840 VA 4000 VA
208V/ e 240V/ @ 208V/ e 240V/ @
183 -229V 211 - 264V 183 - 229V 211 - 264V
60 Hz / 59.3 - 60.5 Hz 60 Hz / 59.3 - 60.5 Hz
16 A 20A
1 1
1/2 1/2
<4% < 4%
97.2% 97.5% 97.2% 97.5%
96.5% 97.0% 96.5% 97.0%
®
®
e/0
o
°
®
1/
490 /519 /185 (19.3/20.5/7.3)
187 /297 /190 (74 /117 /7.5)
617 /597 / 266 {24.3 / 23.5 /10.5)
370/240 /280 (146/9.4/11.0)
24 kg (53 Ib) / 3.5kg (81}
27 kg (601b) / 3.5kg (81b)
-40 °C .. +60 °C (-40 °F ... +140 °F)
<25 dB[A) < 25 dB(A)
<1W <1W
Transformerless Transformerless
Convection Convection
NEMA 3R NEMA 3R
[ ] [ ]
o [ ]
o/o o/0
®/0/0 ®/0/0

UL 1741, UL 1998, UL 16998, [EEE1547, FCC Part 15 {Class A & B), CAN/CSA €22.2 107.1-1

SB 3000TL.US-22

SB 3800T1-US-22

SB 4000TL-US-22
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Sunny Boy 5000Tt-US
208 V AC 240V AC

5300w

600V
175 - 480V
125 - 500V
125V / 150V
S0ASTSA

4550 W
4550 VA
208V/ @ 240V/ @
183 - 229V 211 - 264V
60 Hz / 59.3 - 60:5 Hz
22 A
1
1/2
<4%

5000 W
5000 VA

97.2%
96.5%

97.6%
97.0%

< 29.dB(&)
<1W
Transformerless
Canvection
MNEMA 3R

o
[ ]
o/0
®/0/0

UL 1741, UL 1998, UL 16998, IEEE1547, FCC Part 15 {Class A & B), CAN/CSA C22.2 107.1-1

SB 5000TL-US-22

Sunny Boy 6060TL-US Sunny Boy 7000TL-US
208 V AC 240V AC 208V AC 240V AC
6300'W 7300 W
600 V 600V
210 -480V 245 - 480V
125 - 500 v 125~ 500V
125V / 150V 125V / 150V
30A /15 A 30A/18A
2/2
5200w 6000 W 6000 W 7000 W
5200 VA 6000 VA 6000 VA 7000 VA
208V/e 240V/ @ 208v/ e 240V/ @
83 -229V 211 - 264V 183 - 229V 211 - 264V
60 Hz / 59.3 - 60.5 Hz 60 Hz / 59.3 - 60.5 Hz
25 A 292A
1 1
1/2 1/2
<4% < 4%

97.0% 97.4% 96.8% 96.8%
96.5% 97.0% 96.5% 96.5%

L
o
e/
L 3
[ 3
o
/v

@ Standard feature
Data’at nominal conditions

O Optional feature:

490 /519 /185 (19.3 £20.5/7.3)
187 /297 /190 (7.4 /117 / 7:5)
617/ 597 / 266 (24.3 /23.5/10.5)
370/240/280 (14.6/9.4/11.0)
24kg (53 b} /3.5kg (8 1b)
27kg (60 b} / 3.5kg {8 Ib)
-40 °C... +60 °C (-40 °F ... +140 °F)

< 29 dB(A) <29 dB(A)
<1W <1W
Transformerless Transformerless
Fan Fan
NEMA 3R NEMA 3R
o [
[ J L ]
o/o o/o
®/0/0 ®/0/0

SB 6000TL-US-22

SB 7000TL-US-22

RS485 interfoce
DM4BSCBUS 10

— Not available

Sunny Boy 7700TE-US
208 V AC 240V AC

BODOW
500V
270 - 480V
125 - 500V
125V / 150V
30A/18A

6650'W
6650 VA
208V/ e 240V / @
183 - 229V 211 - 264V
60Hz / 59.3 - 60.5 Hz
32A
1
1/2
<4%

7680w
7680 VA

96.8%
96.5%

97.3%
96.5%

<29 dB(A)
<1W
Transformerless
Fan
NEMA 3R

)
[ )
o/o
®/0/0

SB 7700T1-US-22



Secure Power Supply

Shade management Easier

Broad temperature range Flexible communications

A NEW GENERATION OF INNOVATION

THE SUNNY BOY TL-US RESIDENTIAL SERIES HAS YET AGAIN REDEFINED THE CATEGORY.

Transformerless design

The Sunny Boy 3000TLUS / 3800TL-US
/ 4000TL-US / 5000TL-US / 4000TL-US /
7000TLUS / 7700TL-US are transformerless
inverters, which means owners and installers
benefit from high efficiency and lower weight.
A wide input voltage range also means the
inverters will produce high amounts of power
under a number of conditions.

Additionally, transformerless inverters have
been shown to be among the safest string
inverters on the market. An industry first, the TL-
US series has been tested to UL 1741 and UL
16998 and is in compliance with the arc fault
requirements of NEC 2011.

Increased energy production

OptiTrac™  Global Peak, SMA’s shade-
tolerant  MPP tracking algorithm, quickly
adjusts to changes in solar irradiation, which
mitigates the effects of shade and results in
higher total power output. And, with two MPP
trackers, the TLUS series can ably handle
complex roofs with multiple orientations or
string lengths.

An extended operating temperature range of
-40 °F to +140 °F ensures power is produced

Toll Free +1 888 4 SMA USA
www.SMA-America.com

in all types of climates and for longer periods of
time than with most fraditional string inverters.

Secure Power Supply

One of many unique features of the TL-US
residential series is its innovative Secure
Power Supply. With most gridied inverters,
when the grid goes down, so does the solar-
powered home. SMA’s solution provides
daytime energy to a dedicated power outlet
during prolonged grid outages, providing
homeowners with access to power as long as
the sun shines.

Simple installation

the TLUS

residential series is lighter in weight than

As a transformerless inverter,
its transformer-based counterparts, making
it easier to lift and transport. A new wall
mounting plate features antitheft security and
makes hanging the inverter quick and easy. A
simplified DC wiring concept allows the DC
disconnect to be used as a wire raceway,
saving labor and materials.

The 3800TL-US and 7700TL-US models allow
installers to maximize system size and energy
production for customers with 100 A and 200
A service panels.

Leading monitoring
and control solutions

The new TL-US residential line features more
than high performance and a large graphic
display. The monitoring and control options

provide users with an outstanding degree of

flexibility. Multiple communication options

allow for a highly controllable inverter - -

and one that can be monitored on Sunny
Portal from anywhere on the planet via an
Internet connection. Whether communicating -
through RS485, or SMA's new plug-and-play
WebConnect, installers can find an optimal
solution to their monitoring needs.

Wide Power Class Range

Whether you're looking for a model to -
maximize a 100 A service panel or trying
to meet the needs of a larger residential PV
system, the Sunny Boy TL-US with Secure
Power Supply has you covered. lts wide ~
range of power classes—from 3 to 7.7 kW— .
offers customers the right size for virtually any -

residential application. The TL-US series is not -

only the smartest inverter on the planet, it's also
the most flexible.

SMA Americaq, LLC
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RICK SCOTT, GOVERNOR - KEN LAWSON, SECRETARY
STATE OF FLORIDA

DEPARTMENT OF BUSINESS AND PROFESSIONAL REGULATION
CONSTRUCTION INDUSTRY LICENSING BOARD

LICENSE NUMBER
cvcsssso |

The SOLAR CONTRACTOR

Named below IS CERTIFIED

Under the provisions of Chapter 489 FS.
Expiration date: AUG 31, 2016

WEIRICH, CARL L

SOLAR-RAY INC.
6007 ANNO AVE
ORLANDO FL 32809
ISSUED: 08/31/2014 DISPLAY AS REQUIRED BY LAW SEQ# L1408310006481
>ott Randolph, Tax Collector Local Business Tax Receipt Orange County, Floride

s local business tax receipt is in addition to and not in lieu of any other tax required by law or municipal ordinance. Businesses are subject to regulation of zoning, health and oth:
ful authorities. This receipt is valid from October 1 through September 30 of receipt year. Delinquent penalty is added October 1.

2014 EXPIRES 9/30/2015 3501-0561833
3501 SOLAR ENERGY PRODUC  $30.00 4  EMPLOYEE

TOTAL TAX $30.00 SOLAR RAY INC

PREVIOUSLY PAID $30.00

TOTAL DUE $0.00
SOLAR RAY
SOLAR RAY INC
6007 ANNO AVE

ORLANDO FL 32809

8007 ANNO AVE (MOBILE)
U - ORLANDO, 32809
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JEFF ATWATER
CHIEF FINANCIAL OFFICER STATE OF FLORIDA

DEPARTMENT OF FINANCIAL SERVICES
DIVISION OF WORKERS’ COMPENSATION

** CERTIFICATE OF ELECTION TO BE EXEMPT FROM FLORIDA WORKERS' COMPENSATION LAW * *
CONSTRUCTION INDUSTRY EXEMPTION
This certifles that the individual listed below has elected to be exempt from Florida Worlers' Compsnsation law.

EFFECTIVE DATE: 5/9/12014 EXPIRATION DATE: 5/8/2018

PERSON: WEIRICH CARL L

FEIN: 550844985

BUSINESS NAME AND ADDRESS:

SOLAR RAY INC

2014 PAGE AVE

ORLANDO FL 32806

SCOPES OF BUSINESS OR TRADE:

MACHINERY OR PLUMBING NOC AND ELECTRICAL WIRING ROOFING - ALl KINDS
EQUIPMENT ERECTIO DRIVERS WITHIN BUIL AND DRIVER
Pursumnt to etw-ammn.s,-nmu-mmm mmﬂmtyﬁ u onriificate of slection under this saction may
dm-bm-wm?"mmmmmumw lnp? Pursisnt to m"‘ﬁaﬁ; F&‘gﬁ-dwmiaml "’"’%“‘“""“""&‘?"
wlection 1o D wmmmwmmumlfim tima efter he of e notics or m«wmmpm on the nafica or
cartifiarts na langar mests the requirements of this section for lesusnce of a mmumwnmumhamﬂndm

peraon named on mlulimtnmuthm thie section.

DFS-F2-DWC-262 CERTIFICATE OF ELECTION TO BE EXEMPT REVISED 07-12 QUESTIONS? (850)413-1609




q SOLAR-1 OPID: CS
ACORD CERTIFICATE OF LIABILITY INSURANCE P

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED
REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the
certificate holder in lieu of such endorsement(s).

PRODUCER ] SONTACT Marty Smith
of Florda, Lre o Management [PHONE ~  321.214-1990 FAX oy 321-710-2501
ot Qak Gogye Drive [ SiiEss martys@imtoday com - =
David Russell Curry | INSURER(S) AFFORDING COVERAGE NAIC #
_ a iNsurer A : Maxum Indemnity Company -
INSURED Solar-Ray, Inc. insurer 8 :Old Dominion Insurance Company 140231
Sﬁai%ﬁ?gﬁ?gsos _insurer ¢ : Nautilus Insurance Co o
INSURERD : - B
| INSURERE ; S
INSURER F ;
COVERAGES CERTIFICATE NUMBER: REVISION NUMBER:

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD
INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS
CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

[INSR ADDL SUBR POLICY EFF | POLICY EXP
LTR TYPE OF INSURANCE INSD_WVD | POLICY NUMBER [(MM/DD/YYYY) |(MM/IDDIYYYY) LIMITS
A | X | COMMERCIAL GENERAL LIABILITY | EACH OCCURRENCE $ 1,000,000
cLamsmaoe | X | occur BDG3005778-01 0412412014 04/2412015 | PRECETORERTED 7' 100,000
e — | MED EXP (Any one person) $ 1,000
g S | PERSONAL & ADV INJURY | § 1,000,000
| GEN'L AGGREGATE LIMIT APPLIES PER: GENERAL AGGREGATE $ 2,000,000
| poLicy D FESr D Loc PRODUCTS - COMP/OP AGG | $ 2,000,000f
OTHER: 8
- T T
| AUTOMOBILE LIABILITY . %gnggﬂé%}ﬁmsm LIMi s 1,000,000
A | X anvauto B1T6267N 05/08/2014  05/08/2015 | BODILY INJURY (Per person) | $
[ ALL OWNED [ SCHEDULED [
|| auTos | AUTOS EDIEZ LNJURY (Per accident) | $
NON-OWNED PROPERTY DAMAGE s
| HREDAUTOS | | aUTOS | (Per accidant)
$
umereLLALAB | X | oeeur | EACH OCCURRENGE $ 1,000,000
C X | EXCESS LIAB CLAIMS-MADE 'AN017781 11/11/2014 | 11/11/2015 AGGREGATE $ 1,000,000
Mkl — S ! !
DED RETENTION § | $
WORKERS COMPENSATION | | PER OTH-
AND EMPLOYERS' LIABILITY YIN STATUTE ER —
ANY PROPRIETOR/PARTNER/EXECUTIVE | E L. EACH ACCIDENT $
OFFICER/MEMBER EXCLUDED? [N/A r = —
{Mandatory in NH) | EL DISEASE - EA EMPLOYEE $
If yas, describe under [ B
| DESCRIPTION OF OPERATIONS belaw E L DISEASE - POLICY LIMIT | §

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached if more space is required)

CERTIFICATE HOLDER CANCELLATION

BELLEIS
SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
. THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
City of Belle Isle ACCORDANCE WITH THE POLICY PROVISIONS.
1600 Nela Avenue

Belle Isle, FL 32809

AUTHORIZED REPRESENTATIVE

e

© 1988-2014 ACORD CORPORATION. All rights reserved.
ACORD 25 (2014/01) The ACORD name and logo are registered marks of ACORD






