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HISTORIC PRESERVATION COMMISSION

Isiah Leggett : Thomas Jester
County Executive Chairperson

Date: April 22, 2010

MEMORANDUM

TO: Carla Reid, Director AR
Department of Permitting Services

FROM: Josh Silver, Senior Plahner@

Historic Preservation Section
Maryland-National Capital Park & Planning Commission

SUBJECT: Historic Area Work Permit #531815, solar panel ins:aliafion

The Montgomery County Historic Preservatior: Commission (HPC) has reviewed the attached application fora
Historic Area Work Permit (HAWP). This applicat:on was approved at the March 24, 2010 meeting.

The HPC staff has reviewed and stamped the attachzd construction draw:r.gs.

THE BUILDING PERMIT FOR THIS PROJECT SHALL BE ISSUED CONDITIONAL UPON ADHERENCE
TO THE ABOVE APPROVED HAWP CONDITIONS AND MAY REQUIRE APPROVAL BY DPS CR
ANOTHER LOCAL OFFICE BEFORE WORK CAN BEGIN.

~ Applicant: Carline Farm LLC (Chuck Bergman, Agent)

A

Address: 920 Old Bucklodge Lane, Bovds 2o

This HAWP approval is subject to the general concition that the applica: will obtair: all other aplicablz
Montgomery County or local government ageacy permits. After the issuance of these permits, the applicant must
contact this Historic Preservation Office if anv changes to the approved plan are made. Once the work is complete
the applicant will contact the staff person assigned to this applicaticn at 331-563-3400 or joshua.silver@mncppc-
mc.org to schedule a follow-up site visit.

Y.\,\.' AM & 2,

eSS
* *

W,

Cy a
O o

Historic Preservation Commission e ~400 Spring Street, Suite 500 » Silver Sprinz, MD 20910 » 301./563-3400 ¢ 301/, 563-3422 FAX



’)

DPS -#8

HISTORIC PRESERVATION COMMISSION
301/563-3400 (—

APPLICATIONFOR '
HISTORIC AREA WORK PERMIT -~

ContactPesson: (M- UG D EEGCMNA NN
Daytime Phone No. SO - P73 - 0 &1/

TaxAccountNo.. [ (0 3303 38Y

Name of Property Owner. _ CA@LU‘/ FARm  LLQ Daytime Phone No.:
astess 120 00D Butk Lovec L RBOYDs  mMm QL&Y
Street Number Staet Zip Code

Comractorr: __S 7" 4/ DARTD) SDLAL, Phone b __ 3D/ Fy4 S /37
Contractor Registrationo. A C (0S50 ¥ 3 Y
Agent for Gwner: TO m S//éﬂ Baytime Phone No.: -{D! . GYy. S13 T
[OCATION BF BUIDINGPREMISE .

.
House Number: 900 OlD bUeLoGE s
Town/City: 3(1;/#—%‘) Nearest Cross Street Bucpcopds& LA (Hﬁl
Lot Block: Subdivision: |
Liber: Faio: Parce’: Pyao

PE OF PERIMIT ACTION AND USE _
1A. CHECK ALL APPLICABLE: CHECK ALL APPLICABLE:

O Construct (3 Extend (3 Alter/Renovate Oac 0O sk O Room Addition 3 Porch (O Deck [) Shed

O Move Westst O WreckRaze O Solr O Fireplace (1 Woodburning Stove 0O Single Family

O Revision [ Repar (O Revocable O Fenceet(completeSections) O 0t RODE T0P__J06AR
iB. Construction cost estimate; $ 3 Q, soc¢
1C. 1this is 8 revision of a previously approved active permit, see Pormit #

2A. Type of sewage disposal: 01 [J WsSC 02 sﬁqm 03 (J Other:

2B. Type of water supply: 01 J wssc 02 & Wehl 03 (0 Other:

3A.  Height feet inches

38. Indicate whether the fence or retaining wall is to be constructed on one of the following locations:
{3 On party line/property line {J Entirely on tand of owner O3 On public right of way/essement

Ihaebveerufymmlhaveﬂwauﬂmrymmkeulofmmgappfman that the appfication is comect, and that the construction will comply with plans
approved by all agencies kisted and Ihalaby(cdmowiedge and accept :his to be a condition for the issuance of this permt.

ARLES RERGmM4 vy

(}/A“V(«ﬂ /j“"z___——— //Z—Q‘ ,{/;O

Signaturs of owner or suthorized agent

Ny v T 7gmf,/’/'“ Pl T f‘"’%i,, Yzzro

Application/Permit No.:

Edit 6/21/89 SEE REVERSE SIDE FOR INSTRUCTIONS

| §15°

SroTEM

T - T S—



THE FOLLOWIN E COM D AND THE
REQUIRED DOCUMENTS MUST ACCOMPANY THIS APPLICATION.

WRITYEN DESCRIPTION OF PROJECT

a Description of existing structurs{s) snd environmentsl setting, including thex historicel festires and significance:
AQRRICOLTIRRARL BARN - BIRAL tocAT IO

b. General description of project and its eflact on the historic resourcels), the environmental setting, and, where applicable, the historic district

7 = OLs3F ANELS © Al
RO AITRCHED T STAMIING SEAM METAL RooL
1TH S-5 Cti1PS. FAC A, )4 1 8 /K5

X 2.8 /INCHE S,

SITE PLAN
Site and environmental setting, drawn to scale. You may use your plat. Your site plan must incluce:
a. the scale, north arrow, and date;

b. dimensions of all existing and proposed structurss; and

c. sitah such as watkways, dri ys, fences, ponds, streams, tras1 dumpsters. machanical equipment, and landscaping.

8. Schematic construction plans, with marked dimensions, indicating locetion, size ard general type of walls, window and door openings, and other
fixed features of both the existing resource(s) and.the proposed work.

b. Elevations (focades), with marked dimensions, clearly indicating proposec work in refation to existing construction and, when appropriata, content.

All materials and fixtures proposed for the exterior must be noted on the elevations drawings. An sxisting and a proposed elevation drawing of sach
facade affected by the proposed work is required.

MATERIALS SPECIRCATIONS

General description of matesials and manufactured items propcsed for incorporation ir: the work of the project. This information may be included on youwr
design drawings.

PHOTOGRAPHS

8. Clearly Isbeled photographic prints of each facade of existing resource, incheding details of the affected portions. AR labeis should be placed on the
front of photographs.

b. Clearty labe! photographic prints of the resource as viewed from the public right-cf-way end of the adjoining properties. Al tabels should be placed en
the frant of photographs.

REE

if you are proposing construction adjacent to or within thz dripkine of any tres 6° or larger in dismeter ‘st approximately 4 feet above the ground), you
must file an accurate tres survey identifying the size, locagon, anc species of each tree of at least that Jimension.

F ROP S

For ALL projects, provide an sccurate fist of adjacent and confronting praperty ewners (not tenants), including names, addresses, and zip codes, This list
shoutd include the owners of all lats or parceis which adjoin the parcel in question, as wel as the ownesis) of lotis) or parcel(s) which lie directly across
the street/highway from the parcel in question. You can obtain this information frem the Gepartmen: of Assessments and Taxstion, 51 Monrce Street,
Rockville, (301/279-1355).

PLEASE PRINT (iN BLUE OR BLACX INK} OR TYPE THIS {RFORMATION D% THE FOLLOWING PAGE.
PLEASE STAY WITHIN THE GUIDES OF THE TEMPLATE. AS THIS WL BE FROTOCOFIED DIRECTLY ONTO MAILING LABELS.



EXPEDITED

MONTGOMERY COUNTY HISTORIC PRESERVATION COMMISSION
STAFF REPORT
Address: 920 Old Bucklodge Lane, Boyds Meeting Date: 3/24/10
Applicant: Carlin Farm LLC ' | Report Date:  3/17/10

(Chuck Bergman, Agent)
Public Notice: 3/10/10
Resource: Master Plan Site #18/12, White-Carlin Farm
Tax Credit: None
. Review: HAWP
Staff: Josh Silver
Case Number: 18/12-10A

PROPOSAL: Solar panel installation -

STAFF RECOMMENDATION
Approval
O Approval with conditions
PROPERTY DESCRIPTION
SIGNIFICANCE: Master Plan Site #18/12, White-Carlin Farm
STYLE: Bank Barn
DATE: cl793

Excerpt from Places in the Past:

A rustic Federal stone house and immense bank barn are key features of the White-Carlin Farm. In 1793,
Stephen Newton Chiswell, owner of extensive land, gave 192 acres to his daughter Peggy Presbury White and
her husband Nathan Smith White. The Whites raised tobacco, owned slaves, and constructed a mill.

With its collection of farm buildings, the White-Carlin Farm represents the eras of tobacco, wheat and dairy
farming. Dominating the landscape is an enormous bank barn that represents a shift to wheat farming in the
1800s, and then dairying in the early 1900s. The bamn which was stabilized in 1996, is 140’ x 45’ on
sandstone foundations and was aired with five wooden ventilators, In 1939, the barn housed 87 cows and 12
horses.

PROPOSAL

The applicant is proposing to install 44 photovoltaic solar panels on the rear (southwest corner) barn roof
at the subject property. The panels will attach to the existing standing seam metal roof of the barn and
measure approximately 31.8” x 62.2”. A flush mounted installation method is proposed to mitigate
visibility from the public right-of-way.

)



APPLICABLE GUIDELINES

When reviewing alterations and new construction to a Master Plan site several documents are to be
utilized as guidelines to assist the Commission in developing their decision. These documents include
Montgomery County Code Chapter 24A (Chapter 24A) and the Secretary of the Interior’s Standards for
Rehabilitation (Standards). The pertinent information in these documents is outlined below.

Montgomery County Code; Chapter 24A-8:

(a) The commission shall instruct the director to deny a permit if it finds, based on the

evidence and information presented to or before the commission that the alteration
for which the permit is sought would be inappropriate, inconsistent with or
detrimental to the preservation, enhancement or ultimate protection of the historic
site or historic resource within an historic district, and to the purposes of this chapter.

(b) The commission shall instruct the director to issue a permit, or issue a permit subject to

ey
()

3

)
&)
(6)

such conditions as are found to be necessary to insure conformity with the purposes
and requirements of this chapter, if it finds that:

The proposal will not substantially alter the exterior features of an historic site or
historic resource within an historic district; or

The proposal is compatible in character and nature with the historical, archeological,
architectural or cultural features of the historic site or the historic district in which an
historic resource is located and would not be detrimental thereto or to the
achievement of the purposes of this chapter; or

The proposal would enhance or aid in the protection, preservation and public or
private utilization of the historic site or historic resource located within an historic
district in a manner compatible with the historical, archeological, architectural or
cultural value of the historic site or historic district in which an historic resource is
located; or

The proposal is necessary in order that unsafe conditions or health hazards be
remedied; or

The proposal is necessary in order that the owner of the subject property not be
deprived of reasonable use of the property or suffer undue hardship; or

In balancing the interests of the public in preserving the historic site or historic
resource located within an historic district, with the interests of the public from the
use and benefit of the alternative proposal, the general public welfare is better served
by granting the permit.

(c) Itis not the intent of this chapter to limit new construction, alteration or repairs to any

(d)

one period or architectural style.

In the case of an application for work on an historic resource located within an historic

district, the commission shall be lenient in its judgment of plans for structures of little
historical or design significance or for plans involving new construction, unless such
plans would seriously impair the historic or architectural value of surrounding
historic resources or would impair the character of the historic district. (Ord. No. 9-
4,§ 1; Ord. No. 11-59.)

STAFF RECOMMENDATION

Staff recommends that the Commission approve the HAWP application as being consistent with Chapter 24 A-

8(b), (1) and (2):




and with the general condition that the appiicant shall present th:e: 3 permit sets of drawings to Historic
Preservation Commission (HPC) staff for review and stamping prior to submission for the
Montgomery County Departmen: of Permitting Services (DPS) building permits;

and with the general condition that the applicant shall notify th2 Historic Preservation Staff if they propose -
to make any alterations to the approved plans. Once the work is completed the applicant will contact the

staff person assigned to this appl:cation at Z01-553-3400 or annz.fothergill@mncppc-mc.org to schedule a
follow-up site visit.



DPS -#8

HISTORIC PRESERVATION COMMISSION ' g

:
301/563-3400 (o -7
D/ 107

" APPLICATION FOR 25
HISTORIC AREA WORK PERMIT | £15

ContactPerson: (' - Ul S EEBGMA VA
Daytime Phone No.: __ SO < 273 - O &1/

TaxAccountMo: || O 330A38Y

Name of Propesty Ownar._ ()R LU “ARm L i Daytime Phone No.:

aies 130 0LT)  Butk Lovog LA QLOYBS My 20854/
Street Number City Staet Zp Code

Comractor.__S T ANV DAL  SDPLAR, Phone No: _ 3D/ T4 "5 /37

Contractor RegistrationMo.:__ A C (090 ¢ 5 Y

AgertfrOwne: 1O M S/ C o Daytime Phone 0. 3¢ . G¢ Y- S/3 77

[OCATION OF BUIDINGPREMISE

House Number: 10 oD é%zwoéé[_s/;g

Towntity: RO Y NearestCrossSteer Doyl 0 DEE LA (H‘i\

Lot Block: Subdivision: |

Liber: Fakio: Pt > G20

PE OF PERWNT ACTION AND USH

TA. CHECK ALL APPLICABLE: CHECK ALL APPLICABLE:

O Construct [ Extend (1 Alter/Renovate OAc OSw O Room Addition [J Porch (J Deck (J Shed

0 Move sl O WreckRie O Solar [ Fireplace [ Woodburning Stove ) Single Famiy

{3 Revision (3 Repair [ Revocable O Fence/Waf (complete Sectiond) [ Other: QDDFT’oF’ SotnAr D7OSTEM
18. Construction cast estmate: § - 28, so0

1C. If this is a revision of a previously approved active permit, see Permit #

2. Type of sewage disposal: 01 (J wssC 02 E/sm 03 O Other:
28. Type of water supply: 01 O wssc 02 &' wal 03 OJ Other:

JA. Height foet inches

8. Indicate whethes the fence or retaining wall is to be constructed on one of the following locations:
[ On party fine/property line O3 Entirely on tand of owner O On pubkic right of way/essement

| herebw certify that | have the authanity to make the foregoing application, that the application is corect, and that the construction wi comply with plans
epproved by all agencies kisted and | hereby 'dvmwledgeanduwpumroboamnditior for the issuance of this permit.
ZK/AQL@’S BERGmag wiv

Signoture of ownar or suthorized agent 7 Do

Approved; For Chairperson, Historic Preservation Commission
Disapproved: Signature: Date:
Application/Permit No.: Date Filed: Date Issued:
Edit 6/21/99 SEE REVERSE SIDE FOR INSTRUCTIONS




THE F N M E COM
REQUI CY ST ACCOM CATION.

a  Description of existing structurels) and environmental setting, including their historical ‘estures and significence:

ARRICVLTURAL BARN - BUIRAL tochAT 1O

b. General description of project and s effect on the historic resourcel(s), the environmental setting, and, where appiicable, the historic district

= oL A LS © A/
o B MY IN =y Ny RoOOL

ITH S5-85 C¢ . LAC PaN, R 1.8 /045

Site and environmental setting, drawn (o scale. You may use your plst. Your site plan must include:
a. thescale, narth arrow, and date;
b. dimensions of afl existing and proposed structures; and

c. site features such as wakways, driveways, fences, ponds, streams, trash dumpsters, mechanical squipment, and landscaping.

8. Schematic construction plass, with marked dimensions, indicating location, size and general type of walls, window and door openings, and cther
fixed features of both the existing resource(s} and the proposed work.

b. Elevations (facades), with marked dimensions, clearly indicating proposad work in refation to existing construction and, when appropriate, context.

Al materials and fixtures proposed for the exterior must be nated on the elevations drawings. An existing and a proposed elervation drawing of each
facade affected by the propesed work is required.

MATERIALS SPECIRCATIONS

Gdem&MWMthWhhMM”mmﬂisiirmﬁmmylniﬂduonm
design drawings.

PHOTOGRAP

a2 Clearly labeled photographic prints of each facade of existing resource, inchuding details of the affected portions. Al labels should be pleced on the
front of photographs.

b. Cleary labe! photographic prints of the resource as viewed from the public right-of-way and of the adjoining properties. All labels should be placed on
the front of photographs.

TREE SURYEY

Nywyepmmhgmnshdona@cuntouwiﬂ\inmeﬁpineofmms'uluwhﬁwm(nwnthﬂvlmmmmdlyw
must file an accurate tree survey identifying the size, location, and species of each tree of at least that dimension.

For ALL projects, provide an accurats fist of adjacent and corfronting property ewners (not tenants), including names, addresses, and zip codes. This list
should include the owners of all lots or parcels which adioin the parcel in question, as well as the owneris) of lot{s) or parcei{s) which ke directly across
the streethighway from the parcel in question. You can obtain this information frem the Departryent of Assessments and Taxation, 51 Monroe Street,
Rockville, (301/279-1355).

PLEASE PRINT (IN BLUE OR BLACK INK) OR TYPE THIS INFORMATION ON THE FOLLOWING PAGE.
PLEASE STAY WITHIN THE GUIDES OF THE TEMPLATE, AS THIS WL BE PHOTOCOPIED DIRECTLY ONTO MAILING LABELS.



HAWP APPLICATION: MAILING ADDRESSES FOR NOTIFING
[Owner, Owner’s Agent, Adjacent and Confronting Property Owners]

Owner’s mailing address

CHUCK PERGMANN
2o OLD BUCKLODGE LA

BeypS, MD 2o8u)

Owner’s Agent’s mailing address

ToM SREA
202 PERRY PARKWAY #7

GATTRERSBURG , MD
208177

Adjacent and confronting Property Owners mailing zddresses

MICH AEL RUBIN
BlI0BUcCKLODGE RD.
BeYD S, .MD

2084

ToBLg AR, DAVIS
£15 oL BUCKLOPGE LANE

RBeyYDds , MD

2084\
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’ U§ De's.‘Patent No. ]5496_,2485,- D496,249S. Other patén:s peading.

Table of Contents
i. Installer’s Responsibilities .. ........ e e e R L2
Part I. Procedure to Determine the DesignWindLoad .. ........ ... ... . ittt 3
Part II. Procedure to Select Rail Span and Rail Type. .. .......oooioniineiie i, 10
Part III. Installing SolarMount
[3.1.] SolarMount rail components. ..............ci i 14
(3.2.] Installing SolarMount with tof mountingclamps. ... .........ccovvietrvenannn... 15
[3.3.] Installing SolarMount with bottom mountingclips .....................coua... 21
[3.4.]Installing SolarMount with grounding clipsandlugs............................ 25

@'/ E 7. V4 THE STANDARD IN PV MOUNTING STRUCTURES™

UniRac welcomes input concerning the accuracy and user-friendliness cf this dublication. Please write to publications@unirac.com.



SUNNY BOY 5000US / 6000US / 7000US / 8000US

- 4

5880000

" Highest CEC efficiency in'its class

* Integroted lood-breck rated
lockable DC disconnect switch

* Integrated fused series string

- [ B

. Saaled elactronics enclosure &
Opficool™ .
» Comprehensive SMA

[N —— [ - rm———p

+ 'Ideal for residentiol or commercial
applications

5 * Sunny Tower compohble

communications and dato * 10 year standard warranty

combiner collection options * UL 1741/IEEE-1547 compliant

SUNNY BOY 5000US /6000US /7000US / 8000US

The best in their class

. — . [

AYARARE

IN 2010

BT e

Our US series inverters utilize our proven technology and are designed specifically to meet |EEE-1547 requirements.
Sunny Boy 6000US, Sunny Boy 7000US and Sunny Boy 8000US are also compatible with the Sunny Tower. Increased
efficiency means better performance and shorter payback periods. All four models are field-configurable for positive

ground systems making them more versatile than ever. Throughout the world, Sunny Boy is the benchmark for PV inverter

performance and reliability.




STP180S - 24/Ab -1

%SUNTECH BLACK LABEL™ gm;gg %372@ }

. - STP165S - 24/Ab -1
Solar powering a green future” . STP160S - 24/Ab -1

175 Watt

MONO-CRYSTALLINE SOLAR PANEL

2 Sunteqh Black Label™ modules are. exclusnvely desngned and - - : f4
R engineered for homeowners who seek a rooftop solar solutio e
foee that comblnes vcsual aesthetlcs with excel!ent efﬁcxe acy.

SR ;-Fe,atu;es;

+ High conversion,ef_ﬁgieri,cy based on innovative photovoltaic technolo

« _High reliability with guaranteed’+/33% power outputtoieran;e ‘

« Withstands high wind-pressure and’snow load, and: ‘extreme
temperature variations :

' -Quahty and Safety

. 25—year power output transferable warranty

. Rigorous. quallty control meeting the highest intemational standards
. 1SO 90071:2000 (Quality Management System) and 1SO 14001:2004
" . (Environmental Management System) Cerﬁﬁed factories
.- manufacturing world dass products ' 2 . ,
e UL hstmgs UL1703 cUtus, CIassCﬁre rating, conformity toCE

: , Recommended Appllcatlons

: . Rsldenual rooftop systems:
e On—gndutlhtysystems
: On—gnd commeraal systems

Suntech’s technology
yields improvements to
8SF structure and
anti-reflective coating to
increase conversion

Unique design on drainage
holes and rigid construction
prevents frame from
deforming or breaking due

to freezing weather and other

efficiency fo-ces
Suntech was named Frost and
Sullivan’s 2008 Solar Energy
The panel provides more Development Company of
field power output

through an advanced the Year

cell texturing and
isolation process, which
improves low irradiance
performance

&

www.suntech-power.com | E-mail: sales@suntech-povser.com STP-DS-STD-NO1.01 Rev 2008

STP is a trademark of Suntech Povser Holdings Co., Ltd. All rights reserved = Copyright 2008 Suntech Pov:er




SolarMount

UniRac Code-Compliant Installation Manual UNEIRAE®

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

The procedure to determine Design Wind Laad is specified
by the American Society of Civil Engineers and referencec in
the International Building Code 2006. For purposes of this
document, the values, equations and procedures used in tkis
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 Lo>ad 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 paraliel 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 calculatiors.
Applications of these procedures is subject ‘o the following
ASCE 7-05 limitations:

1. The building height must be less than 60 fzet, h < 60. Sze
note for determining h in the next section. For instaltztions
on structures greater than 60 feet, contact ycur local UniRaz
Distributor.

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 geometrica
irregularity in spatial form, for example a geodesic dome.

4. The building is not in an extreme geographic locaticn 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 requiremer:ts
please contact your local UniRac distributor, a local
professional engineer or UniRac

If your installation is outside the United States or does a0t
meet all of these limitations, consult a local p-ofessionzl
engineer or your local building authority. Corsult ASCE 7-05

for more clarification on the use of Method I. Lower design
wind loads may be obtained by applying Method I 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:

Pret (psf) = AKzl Pret3o
Paet (psf) = Design Wind Load
A= adjustment factor for height and exposure category
K:: = Topographic Factor at mean roof height, h (ft)
I = Importance Factor

Pnee3o (7sf) = net design wind pressure for Exposure B, at height
=30,1=1

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

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

Roof Zor:e = the area of the roof you are installing the pv system
according to Figure 2, page 5.

Roof Zone Setback Length = a (ft)
Roof Pitch (degrees)

Exposure Category

[1.2.] Procedure to Calculate Total Design Wind

The procedure for determining the Design Wind Load can be
broken into steps that include looking up several values in
different tables.

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

Determine the Basic Wind Speed, V (mph) by consulting your
local building department or locating your ins:allation on the
maps in Figure 1, page 4.

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.



SolarMount UniRac Code-Compliant Installation Manual UNEIRAEG®

Step 3: Determine Roof Zone (continued)

Using Roof Zone Setback Length, a, determine the roof zone
locations according to your roof type, gable, hip or monaoslope.
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 P Hip Roof (7° < 8 < 27°)

" - <
] i i
h h
]
1
L
i >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/SEI 7-05, Minimum Design Loads for Buildings and Other Structures, Chapter 6, p. 41.

Step 4: Determine Net Design Wind Pressure, Pret30 Both downforce and uplift pressures must be considered
(rsh . inoverall design. Refer to Section II, Step 1 for applying

Using the Effective Wind Area (Step 2), Roof Zone Locaticn downforce and uplift PIESSUIES. Positive va!ues are acting
- toward the surface. Negative values are acting away from the

(Step 3), and Basic Wind Speed (Step 1), look up the surface

appropriate Net Design Wind Pressure in Table 2, page 6. Use ’

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 7.

Page

@
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Table 3. Precio (psf) Roof Overhang

Effsctive
WindAres [727;
(s
‘10
20
50
100

10
20
50
100

10

20

50
100

10
20
50
100

10
20
50
100

10
20
50
100

5
3

Roof 0 to 7 degrees

W W WW | INNNN|[WWWWINNNNWWWW I INNNNONN

Roof 27 to 45 degrees| Roof 7 to 27degrees

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

’ EXPOSURE ¢ has open terrain with scattered obstruc-
tions having heights generally less than 30 feet. This
. category includes flat open country, grasslands, and all

water surfaces in hurricane prone regions.

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 on level ground (less than 10% slope). If the

installation is not on level ground, please consult ASCE 7-0S, EXPOSURE D has flat, unébstructed areas and water
Section 6.5.7 and the local building authority t> determine the surfaces outside hurrican prone regions. This category
Topographic Factor. ) - includes smooth mud flats, salt flats, and unbroken ice.
' Step 6: Determine Exposure Category (B,C,D) = Also see ASCE 7-05 pages 287-291 for further explanation and
" Determine the Exposure Category by using the following fxgila:z;loﬂzynphoglg@pm, and confirm your selection with the
definitions for Exposure Categories, . ' o +ing authority.
The ASCE/SEI 7-05* defines wind exposure cat2gories as
follows: .
 EXPOSURE B is urban and suburban areas, wooded
areas, or other terrain with numerous closely spaced .o
obstructions having the size of single family dwellings. T,
: L . .
B i _ “ T .
: 7
e

£
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Table 6. Occupancy Category Importance Factor

Non-Hurricane Prone Regions
ond Hurricane Prone Regions Hurricone Prone Re-
with Bosic Wind Speed,V = gions with Basic Wind
Canegory Category Desicription Building Type Examples 85-100 mph, and Alesko Speed,V > 100mph
! Buildings and other Agricultural facilities 0.87 0.77
*structures that Certain Temporary facilities
represent a low Minor Storage facilizes
hazard to human life
in the event of failure,
including, but limited to:
All buildings and other
| structures except those ! I
listed in Occupancy
Categceries I, Il; and IV.
Buildings and other Buildings where mere than 300 peopie congregate
structures that Schools with a capacity more than 250 1.5 .15
mn represent a substantial Day Cares with a czpacity more than 15)
hazard to human life in Buildings for colleges with a capcity morz than 500
the event of a failure, Health Care facilities with a capacity mo-e than 50 or more
including, but not limited| resident patients
to: Jails and Detention Facilities
Power Generating Stztions
Water and Sewage Treatment Facilities
Telecommunication Centers
Buildings that manufacutre or house kazardous materials
Buildings and other Hospitals and other health care facilities having surgery or 1.15 1.15
structures designated emergency treatment
v as essential facilities, Fire, rescue, ambulance and police stations
including, but not limited| Designated earthquake, hurricane, or other emergency
to: shelters
Designated emergenzy preparedness. ccmmunication, and
operation centers
Power generating stations and other public utility facilities
required in an emergancy
Ancillary structures required for operation of Occupancy
Category IV structures
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 2006, Table | 604.5, Occupancy Category of Buildings and ott:er structures, p. 281; ASCE/SEI 7-05, Minimum Design Loads for Buildings and Other
Structures, Table 6-1, p. 77

Page
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Table 7. ASC=7ASD Load Combin'ations

UniRac Code-Compliant Instaliation Manual WriERAC®

Descripion Variable
Dead Load D
Snow Load S
Design Wind Load Pnet
Total Design Lozd P

Step 2: Determine the Distributed Load on the rail,
w (plf)

Determine the Listributed Load, w (plf), by multiplying the
module width, E (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 assime 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, psy)

Table 8. L-Foot SolarMount Series Rail Span

SM - SolarMount HD - SolarMount Heavy Duty

Step 3: Determine Rail Span/ L-Foot Spacing

Using the dis'ributed load, w, from Part I, Step 2, look up the
allowable spans, L, for eact. UniRac rail type, SolarMount (SM)
and SolarMount Heavy Duty (HD).

There are two tables, L-Foot SolarMount Series Rail Span
Table and Double L-Foot SaolarMount Series Rail Span Table.
The L-Foot SolarMount Series Rail Span Table uses a single
L-foot connection tc the roof, wall or stand-off. The point
load connection from the rail to the L-foot can be increased
by using a double L-foot in the installation. Please refer to the
Part I for more installaticn information.

Span w = Distributed Load (ph)

140 160 180 200 220 240 260 280 300

(f) 20 25 30 40 50 60 80 100
2 2 4% > s
5
3
35
4
45
5
55
6
6.5
7
75
8
85

ea s on gy i Tk T i I m@f“
! gt b2, s S

S S R S R
et XN “t nir s SM 3" SM g
; BT

2 s, g 2o o ot AN
e iy | w?i-‘lw‘-f‘) -
e SM R SM

Page
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Table 10. Downforce Point Load Calculation

Total Design Load (downforce) (max of case t,2 0r3) P psf Step |

Module length perpendicular to rails B X ft

Rail Span ' L X f Step 4
7

Downforce Point Load R Ibs

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 | 1. Uplift Point Load Calculation

Total Design Load (uplift) P psf Step |

Module length perpendicular to rails B x f

Rail Span L X fe Step 4
n

Uplift Point Load R Ibs

Table 12. Lag pull-out (withdrawal) capacities {Ibs) in typical roof lumber (ASD)

Lag screw spedifications

Spedific s~ shoft,*

gravity per inch threed depth
Douglas Fir, Larch 0.50 266
Douglas Fir, South 0.46 235
Engelmann Spruce, Lodgepole Pine
(MSR 1650 f & higher) 0.46 235
Hem, Fir, Redwood (close grain) 0.43 2i2
Hem, Fir (North) 0.46 235

| Thread

Southern Pine 0.55 307 depth
Spruce, Pine, Fir 0.42 208 |
Spruce, Pine, Fir
(E of 2 million psi and higher
grades of MSR and MEL) 0.50 266

Sources:American Wood Council, NDS 2005, Table 11.2A 11.3.2A.
Notes: (1) Thread must be embedded in the side grain of a rofter or other structural member intezra! with the

building structure.

(2) Lag bolts must be located in the middle third of the structurol 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 sp=cifiy 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) Withdrowal design values for lag screw connections shall be multiplied by appficable adjistment factors if
necessary. See Table 10.3.1 in the American Wood Coundl NDS for Wood Construction.

*Use flat washers with log screws.

Use Table 12 to select a lag bolt
size and embedment depth to
satisfy your Uplift Point Load
Force, F. (Ibs), requirements.

It is the installer’s responsibility

to verify that the substructure

and attachment method is strong
enough to support the maximum
point loads calculated according to
Step 5 and Step 6.



SolarMount

UniRac Code-Compliant Installation Manual UMNEIRAE®

[3.2.] Installing SolarMount with top mounting clamps

This section covers SolarMount 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.

SolarMount Rait

Figure 5. Exploded view of a flushmount installation mounted with L-feet.

Table 4. Clamp kit part quantities

End Mid A" module Ax S
Modules clamps damps clamp bolts  safety bolts

%~ flange
auts

2 4 2 6 2
3 4 4 8 2
4 4 6 10 2
S 4 8 12 2
6 4 10 14 2
7 4 12 16 2
8 4 14 18 2

8
10
12
14

16
18
20

Table 15.Wrenches and torque

Wrench  Recommended
size torque (ft-lbs)

Y4" hardware e IS
¥s" hardware e 30
Torques are not designated for use with wood
connectors

'

Stainless steel hardware can seize up, a process
called galling. To significantly reduce its

likelihood, (1) apply lubricant to bolts, preferably

an anti-seize lubricant, available at auto parts
stores, (2) shade hardware prior to installation,
and (3) avoid spinning on nuts at high speed.
See Installation Supplement 910, Galling and Its
Prevention, at www.unirac.com.

~

J
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[3.2.2] Laying out L-feet

L-feet (Fig. 7) are used for attachment through existing rocf-
ing material, such as asphalt shingles, sheathing or sheet metal

to the building structure.

Use Figure 8 or 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.
Adjust as needed, following the guidelines in Figure 9 as

closely as possible.

— =— Overhana 25% L max ZSiZ’t: f module
— Foot spccing/ ﬁ1
| ReilSpan “L"___J ___
h
13 % ~. ‘fJ'\ i ;
B LN i
4 \ ] I ; 3t
) b {) L L) 3 1
‘ 3 1 1 u » v 5' ' 50% of module
T g | i } width {TYP)
)‘_\__o v i
P SRR v - :, g
\ - |
\\.’" ' Raft N Note: Modules must be
. katters centered symmetrically on the
Lower roof edge {Bui ding Structure] rails (+/- 2*). If this is not the

case, call UniRac for assistance.

Figure 8. Layout with rails perpendicular to rafters.

Installing L-feet

Drill pilot holes through the roof into the
center of the rafter at each L-foot lag screw
hole location.

Squirt sealant into the hole, and on the shafts
of the lag screws. Seal the underside of the L-
feet with a suitable sealant. Consult with the
company providing the roofing warranty.

Securely fasten the L-feet to the roof with

the lag screws. Ensure that the L-feet face as
shown in Figure 8 and 9. For greater ventila-
tion, the preferred method is to place the
single-slotted square side of the L-foot against
the roof with the double-slotted side perpen-
dicular to the roof. If the installer chooses to
mount the L-foot with the long leg against the
roof, the bolt slot closest to the bend must be
used.

25% of mocule wiath —s

134"

Lower roof edge ‘

13"

‘ Overhang 25% L max

Rafters (B-ilding Structure) L—/

t

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

Figure 9. Layout witn rails parallel to rafters.
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[3.2.4] Installing SolarMount rails

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

Installing Splices. If your installation uses SolarMoun: 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 zlt legs.

If using more than one splice per rail, contact UniRae
concerning thermal expansion issues.

) Figure 132. Splice bars slide into the footing bolt
Mounting Rails on Footings. Rails may be attached to either slots of SelarMount rail sections.
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. . )
n o

Slide the %-inch mounting bolts into the fcoting bolt slcts. gr:lf ;I ogf Y 3

Loosely attach the rails to the footings with the flange nuts. »

Ensure that the rails are oriented to the footings as shown in
Figure 8, 9, 11, or 12, whichever is appropriate.

Mounting
slots

Footing

Aligning the Rail Ends. Align one pair of rail ends to th= edge bolt slof

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 unti: the installat-on 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. 1€), the aligned end
of the rails must face the lower edge of the roof. Securelv
tighten all hardware after alignment is complete (28-32 ft lbs).

Figure 14. Foot-to-rail splice attachment

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.

-— Edge of installation area 1 Edge of installation area

Figure 15. Rails perpendicular to the rafters. Figure 16. Rails parallel to the rafters.
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[3.3] Installing SolarMount with bottom mounting clips

This section covers SolarMount rack assembly where the installer has elected to use bottom mounting clamps to secure modules to
the rails. It details the procedure for flush mounting SolarMount systems to a pitched roof.

Fooling boll siot

3ottorn mounting ¢iip

Figure 21. SMR and CB components

Table 16. Wrenches and torque 'd \
Wrench  Recommended Stainless steel hardware can seize up, a process
size torque (ft-Ibs) A called galling. To significantly reduce its
Vo~ hardware e s likelihood, (1) apply lubricant to bolts, preferably

an anti-seize lubricant, available at auto parts

Vg 9/ ~
/4" hardware 7 30 stores, (2) shade hardware prior to installation,
Note:Torque specifications do not apply to lag bok and (3) avoid spinning on nuts at high speed.
connections. See Installation Supplement 910, Galling and Its
Prevention, at www.unirac.com.
J
tag
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[3.3.2] Laying out the installing L-fee:

L-feet are used for installation through
existing low profile rcofing materizl, such
as asphalt shingles or sheet metal. They

are also used for mest grcund mouat
installations. To ensure that the L-feet will
be ezsily accessible during flusn installation:

Install Second

Jse the PV mcdule mountiag holes
nearest the ends of tt.e mcdules.

Situate the rails so that f>oting bolt !
slots face outward. l

!

:: SolarMouﬂt Rails

l

The single slotted square side of the L-foot
must always lie against the rcof with the
double-slotted side perpendicular o the
TOOL.

Foot spacing (along the same rail) and rail
overkang depend on design wind loads.

Install half the L-feet:
* Ifrails are perpendicular to ra’ters

lower
roof
edge

Install First
o __

Rafters

|

(Fig. 23), install the feet closest to
the lower edge of the -ocf.

I£ rails are paral_e: to rafters (Fig
24), install the f=¢t for one of the
rails, but not both.

For the L-feet being installed now, drill pilot
holes through the roofing into the center of
the rafter at each lag screw hole iocztion.

Squirt sealant into tae hole ar.d cnte the
shafts of the lag screws. Seal the underside

. of the L-feet with a sealant. Securely fasten
the L-feet to the building structure with the
lag screws. Ensure thar the L-fee: face as
showr: in Figure 23 or Figure 24.

Hold the rest of the L-feet and fasteners
aside until the panels: are readv for the
installztion.

Figure 23. Layout with rails perpendicular to rafters.

Install L-Feet
First

L Blocks Install L-Feet Second
Figure 24. Layout with rails parallel to rafters.
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[3.4] Installing SolarMount with grounding clips and lugs ‘

Clips and lugs are sold separately.

i3
Ed%é"»e e
VY rin>:

5 % el R
i g mounting o W . d v VR S
s Clamps - R Sz
CEL s 3 ¥ DRt )
S . oA ; p EA "
: t .. « - - 4 *

3,00

e
LR

& 8 SolarMount® rail (standard) HD/"

or light). Secitre nuus with 77 16-inch

ey e

Figure 28. Place grouding clips, [
lugs, and copper wire (6-10 AWG). vy ; y N .
Place a loop in the wire around il f
splices to prevent tension. Be sure
wiring between rails is not taut. f
KEY ﬂ
D PV module u ‘
———— SolarMount rail {any type) - 1 ¢ < 3
A Rail splice ,
X Grounding lug LY , J - N
[ Grounding clip
— Copper wire Singlz grounding Altemate wiring
PP wira for entire amray Nn-line splices \
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