Pacific Solar & Photovoltaics



"\ PACIFIC SOLAR &
&) PHOTOVOLTAICS

a Division of Hagens Inc.




IN SOLAR WATER HEATING TECHNOLOGY

Steinlass Stoal Fastanars

Kiwatad Gar nars

Low Iran Tamparad Glass

Low-Eindar Fibamlass Insulation

Rigid Foam Insulation

Saonndery Filizona
Glaring Sasl

+ EBlack Shramsa ar
Madaratsaly Jelact iva
Elack Paint
Absarkar Loating

+ Lopmar Ahsaorbar P lats
Intagral
Moanting

+ Typa M Goppar Riser Channasl

Tubsas and Manifalds

Exctrondad Anodizad
Alumirum Lasing and
+ EPO Grommesis Lapctrip

Vant Plugs Primary EPDI Glaring Sasl
+ 159 Sihvar Erarsad Joints

Aluminom Beclishaat



~ff M PACIFIC SOLAR &
& PHOTOVOLTAICS

a Division of Hagens Inc.



PACIFIC SOLAR &
PHOTOVOLTAICS

a Division of Hagens Inc.




A A PACIFIC SOLAR &
& PHOTOVODI;lAfLCmﬁ




Praject
Solar Panel - Mr. Hagen Residence

Commeants ;

1 Job Mo
Solar Panel -

Desgredby  LNB

Shasit Mo,

Diate-Fab. 23,

Subject Rienatwad by

Design of Strut and Anchor cPA

. Based on Technical specs: Sunmodule SW155/165175 mono
Solar panel 1o be inslalied at Roof of Mr. Hagen's Two storey Residence

lengh= 6339  inches

widh= 3180  inches
weight= 3300  Ibs
weightsgf.= 235  psf

- Lateral Loads/Wind Load

Assume paned 1o hold the wind design velocty
Wind Vislocity, V = 175 mph
two locations = Flat and slopping rool (96 hor: 14 vert)

Par UBC Coda :
WL=CeCqagsl
where :
Ce=133
Cg=130

Exposure D al two storey haighl
For unenclosed structures  with slope < 58 3%

slope = 14.50% <58.3%
slope = B.34% < 58.3%

siopping roaf (96 hoe: 14 vart)
lopping rocf (180 hor; 20 vert)

gs = 0.00256 V2
1865 psl

=10 R—
WL =(1.38) (1.30) (78.65) (1.0) /

WL= 14211  pst

107 long stn

Lead Combination

Nal Warking Load = DL-WL=235-14211

-138.T6 UPLIFT

safaa ‘

4—Tmotars

ol ULoad 1= 08DL-13WL=  0.9(235)- 1.3(142.11}

-182.63 UPLIFT govems!

3189

it UM Load 2= 1.20L - 1L.3WL = 1.2(2.35) - 1.3(142.11) [

-181.92 UPLIFT

panal sirut, anchor desgn_ 20 or 24 o

Project
Solar Panel - Mr. Hagen Residence

Comments : Job Mo, Shaat No of
Solar Panel - Dasigned by LNB |Dale:Feb. 23, 2003
Subject: Raviewed by
Design of Strut and Anchor CPA

D. Design of Strut spacing holding Solar Panel -use working Load
Trial spacing= 24 inches;  also called Dy,

From tochnical specs of Solar Panel:
FL=DpnxPyn ;. ibun should not exceed 300 in any application
where: Pm= 139761 psf  pressure the module is exposed, in psf

Dn= 24  inches, height of module baing racked, in fesl, strut spacing
Fy= (-139.761) (24)
—_—
b =-270522 tbeffl > 300 Iba/h 2 ok
use 247 on center strul spacing
However; |Technical Specs doesnot mentioned if Waorking Load or Ultimate load to use for design of Strut Spacing
Code says, the most siringent Load should be used I specs is silent,
Trial spacing= 4 inches;  also called Dy,
therefore, use Ultimate load P, = -182629 psl  pressure the module is exposed, in psl
Dp= 24 inches:  haeight of module baing racked, in feat, strut spacing
FL = (-182.629) (24)
12
FL=-365250 |beft = 200 lbai « Notok
DCR : 1.218 21.8% overstressed, and more than 10% therefore not accoptabile.
Trial spacing= 20 inches, alsocaled D
thorefore, use Ultimate load P 57 182,628 ps
0= ’ﬁbﬂ inches;

pressure he module is exposed, in pst
hasght of module being racked, in feat stru spacing

Fo = (-182.629) (20 'l‘ .
12 o not ok but acceptable
FL=-304.382 IbsM > 300 b use 207 on centor strul spacing

DCR : 1.015 1.5% owverstressed, b;'t‘h.l-:.um 10% therefore tolerable,

|E. Design of Anchor Bolt for Strut Holding Solar Panel using 20” spacing - use Ultimate Load
From technical specs of Selar Pancl:
Pn= -162629 psf Governing Met Ultimate pressure
tha module is exposed, in psl
use D= 20 inch  designad sinut spacing using ullimate load

Fy=F x Ly ;opsl
wihire © Fu= -38526 IbaM Linear Load, nol exceeding 300bsM
oy= 10 ft sirut fre spun, length of strut
Fy= 3652.6 x 10F

Fy=-365259 Ibs
inches SSTL Anchor Boll spacing
n= 10 x 127207

Try 22

n= 5450 pes. uman=s g
Check Tension
Governing Ulimate Uplift Force per Bolt
Uplift Force por Belt=  -18263 20,00 1000 = -507.30 Ibs
Tz 8
Technical specs load factor % )
-1014,6 bs
Factor without inspection 2 15

-15219 bs > 3630 Ibs
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Price per 1,000 KWH

$300

5280

5260

$240

5220

5200

5180

5160

5140

5120

$100

590

GPA Rate Increase

MARCH ‘09
$223

MARCH ‘96

$90

1996

2000

2005 2010 2015 2020 2025 2030
Year

Source: Guam Power Authority
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Scott Hagen

632-4002 / 688-3080
s.hagen@guampestcontrol.com

Willlam Hagen

632-4002
bill_hagen@hotmail.com
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