FLUSH MOUNT - solarHot hot water collectors

Minimum Design pull out per
mounting foot as a function of
design wind pressure (1) _
20 psf 30 psf 40 psf 50 psf

SolarHot
4' x 80" (26.67 sq. ft.) 134 201 268 335
4'x 8' (32 sq. ft.) 160 240 320 400
4' x 10' (40 sq. ft.) 200 300 400 500
Specific  Design pull-out (s Calculated available pull out force per
Roof truss lumber Gravity  (Ibs/1" penetration) SolarHot flush mounting foot (2) 3 4
Douglas Fir - Larch 0.50 305 1220
Douglas Fir - Suth 0.46 269 1076

Engelmann Spruce,
Lodgepole Pine (MSR

1650 f & higher) 0.46 269 1076
Hem - Fir 0.43 243 972
Hem Fir (North) 0.46 269 1076
Southern Pine 0.55 352 1408
Spruce, Pine, Fir 0.42 235 940

Spruce, Pine, Fir (E of 2

million psi and higher

grades of MSR and

MEL) 0.50 305 1220

() Each SolarHot hot water collector to be mounted with four (4) mounting feet;
Flush Mounted collectors DQ NOT share a common set of (2) mounting feet between panels
® Based on 2-3/8" lag screws per mounting foot embedded 2" in a rafter or other structural roof member
©) pull-out values incorporate a 1.6 safety factor and a 1.6 load duration factor
as recommended by the American Wood Council
) see Uniform Building Code for required edge distance
®) value for one (1) 3/8" diameter lag screw with one inch (1") of penetration

Based on the above numbers the worst case scenario (4'x 10' collector mounted in Spruce-Pine-Fir

with a specific gravity of 0.0.42) provides an available pull out value 88% greater than the wind
requirements for a 50 psf wind location.



TILT MOUNT - solarHot hot water collectors

Minimum Design pull out per
mounting foot as a function of
design wind pressure (1)

20 psf 30 psf 35 psf

SolarHot
4' x 80" (26.67 sq. ft.) 267 400.5 467
4'x 8' (32 sq. ft.) 320 480 560
4' x 10' (40 sq. ft.) 400 600 700
Specific  Design pull-out (s Calculated available pull out force per
Roof truss lumber Gravity  (Ibs/1" penetration) SolarHot flush mounting foot (2) 3) 9)
Douglas Fir - Larch 0.50 305 1220
Douglas Fir - Suth 0.46 269 1076

Engelmann Spruce,
Lodgepole Pine (MSR

1650 f & higher) 0.46 269 1076
Hem - Fir 0.43 243 972
Hem Fir (North) 0.46 269 1076
Southern Pine 0.55 352 1408
Spruce, Pine, Fir 0.42 235 940

Spruce, Pine, Fir (E of 2

million psi and higher

grades of MSR and

MEL) 0.50 305 1220

™ Each SolarHot hot water collector to be mounted with four (4) mounting feet;
Tilt Mounted collectors to share a common set of (2) mounting feet between panels
) Based on 2-3/8" lag screws per mounting foot embedded 2" in a rafter or other structural roof member
@) pull-out values incorporate a 1.6 safety factor and a 1.6 load duration factor
as recommended by the American Wood Council
) See Uniform Building Code for required edge distance
 Value for one (1) 3/8" diameter lag screw with one inch (1") of penetration

Conclusion:
Based on the above numbers the worst case scenario (4'x 10' collector mounted in Spruce-Pine-Fir

with a specific gravity of 0.42) provides an available pull out value 34% greater than the wind
requirements for a 35 psf wind location.



Components and Cladding — Method 1 h £60 ft.

Figure 6-3
Enclosed Buildings I

Design Wind Pressures

Walls & Roofs

Flat Roof ' Hip Roof (7°< 0 £ 27°)

Gable Roof (6 £ 7°) Gable Roof (7°< 6 < 45°)
I:I Interior Zones End Zones . Corner Zones
Roofs - Zone 1/Walls - Zone 4 Roofs - Zone 2/Walls - Zone 5 Roofs - Zone 3

Notes:
1. Pressures shown are applied normal to the surface, for exposure B, at h = 30 ft (9.Im), I = 1.0, and K, = 1.0. Adjust to other
conditions using Equation 6-2.
Plus and minus signs signify pressures acting toward and away from the surfaces, respectively.
For hip roofs with 0 < 25°, Zone 3 shall be treated as Zone 2.

For effective wind areas between those given, value may be interpolated, otherwise use the value associated with the lower
effective wind area.

5. Notation:
a: 10 percent of least horizontal dimension or 0.4h, whichever is smaller, but not less than either 4% of lcast horizontal
dimension or 3 ft (0.9 m).
h: Mean roof height, in feet (meters), cxcept that cave height shall be used for roof angles <10°,
& Angle of plane of roof from horizontal, in degrees.

& e

Minimum Design Loads for Buildings and Other Structures
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h < 60 ft.
- ” - :
Figure 6-3 (c‘on.t d) Net Design Wind Pressures Walls & Roofs
Enclosed Buildings
Net Design Wind Pressure, preto (PSf) (Exposure B at h = 30 1. with | = 1.0 and Ka = 1.0)
Zone| Efecve Basic Wind Speed V (mph)
(sf) 85 20 100 105 110 120
1 10 5.3 |-13.0) 59 |-146] 73 [-180] 8.1 |[-198] 89 |-218( 105 | -25.9
1 20 50 | -1271 56 | -142] 69 | -17.5] 76 | -193]| 83 | -21.2] 99 | 252
o 1 50 45 [-12.2] 51 {-13.7] 63 |-169] 69 | -18.7] 76 | 205 90 | -24.4
o 1 100 42 |-11.9f 47 |-13.3) 58 |-165] 64 [-182] 70 |-199] 83 | 237
Q 2 10 53 |-21.8) 59 |-244] 73 |-302| 8.1 |-33.3] 89 |-365] 10.5 | -43.5
NS 2 20 50 1-1954 56 |-21.8] 69 |-270| 76 [-297]| 83 |-326| 99 | -31838
8 2 50 45 |-164) 51 |-184] 63 | -227]| 69 |-251| 76 |-275] 90 [-32.7
g 2 100 42 | -141] 47 [-158] 58 [-195] 64 |-21.5) 70 |-236] 83 | -281
2 3 10 53 |1-328] 59 [-368] 73 | 454 81 | -501| 89 |-550[ 105 | -65.4
3 20 50 |-272) 56 |-305] 69 | 376 76 | 415 83 | -455] 99 | 542
3 50 45 1 -197f 51 | -221] 63 |-273)] 69 [-30.1] 76 |-33.1] 90 | -393
3 100 42 | -141) 47 | -158)] 58 [-195| 64 [-21.50 70 |-23.6] 83 | -28.1
1 10 75 | -11.9| 84 |-133 ) 104 |-16.5] 114 [-182 | 12.5 | -199 | 149 | -23.7
1 20 68 |-11.6] 77 [-13.0} 94 | -160] 104 | -176 | 11.4 | -194 | 136 | -23.0
@ 1 50 60 |-11.1) 67 [-125] 82 |-154] 91 |[-170] 100 |-186 | 11.9 | -22.2
é 1 100 53 | -108] 59 [-121] 73 |-149)]| 81 |-165] 89 | -181 | 105 1-21.5
3 2 10 7.5 | -207] 84 [-232 ]| 104 |-287] 114 {316 | 125 |-3¢7 | 149 | -41.3
] 2 20 68 | -190) 7.7 [-21.4] 94 | 264 ] 104 ! -200 | 11.4 | 319 ] 136 | -380
2 2 50 6.0 |-169) 67 |-189] 82 | -23.3] 91 |-257| 100 |-282 ] t1.9 |-336
5 2 100 53 |-1521 59 |-170] 73 | -210)] 81 [-232] 89 |-255] 1051 -30.3
'g‘ 3 10 75 |-30.6| 8.4 | -3¢43 | 104 |-42.4| 114 [ -a67] 125 | -513 | 149 | -61.0
= 3 20 68 |-286] 77 [-32.1) 94 |-396) 104 |-a37 | 11.4 |-479 | 136 | -57.1
3 50 60 |-260] 67 |-29.1| 82 |-360]| 91 |-397| 100 |-435] 11.9 | -51.8
3 100 53 |-240}) 59 | -269| 73 |-33.2| 81 |[-36.6] 89 | -a02] 105 ] 479
1 10 11.9 | -130 ) 13.3 [-146 | 16.5 | -18.0] 182 | -198 | 199 | -218 | 23.7 | -25.9
1 20 11.6 | -123 ]| 13.0 [-138 | 160 |-17.1 | 17.6 | -188 | 194 | 207 | 23.0 | -24.6
@ 1 50 11| -105) 125 [-128 § 154 |-159] 170 | -175 | 186 | -192 | 22.2 | -22.3
g 1 100 10.8 |-10.8 § 121 |-12.1 | 149 | -149] 165 | -165 | 181 {181 | 21.5 | -21.5
1‘? 2 10 1L | -152 | 133 | -170 ) 165 | -21.0 ]| 182 | -232 | 19.9 | -255 | 23.7 | -30.3
E 2 20 116 | -145 | 13.0 | -163 | 160 |-201 | 17.6 | -222 | 19.4 | -243 | 23.0 | -29.0
= 2 50 1.1 {-137 | 125 | -153 | 154 | -18.9] 17.0 | -208 | 18.6 | -229 | 22.2 | -27.2
Y 2 100 10.8 | -130 § 12.1 [-146 | 149 |-180] 165 |-198 ] 181 | -218 | 21.5 | .25.9
§ 3 10 1.9 | -152 | 13.3 [ -170 | 165 |-21.0{ 182 |-232 | 199 | .255 | 237 | -30.3
= 3 20 11.6 | -145 ) 13.0 [-163 ] 16.0 |-20.1 ] 176 | -222 | 194 | -243 | 230 | -29.0
3 50 1.1 |-137 ) 125 [-153 | 154 [-189] 17.0 | 208 | 186 | -220 | 222 | -27.2
3 100 10.8 | -13.0 | 12.1 | -146 ] 14.9 [ -180] 165 | -198 | 181 | -21.8 | 21.5 | -25.9
4 10 13.0 | -14.1 | 146 | -158 | 18.0 [-195] 19.8 | -21.5 | 21.8 | -236 | 259 | -28.1
4 20 124 | -135 | 139 | -151 [ 17.2 | -18.7{ 189 | -206 | 20.8 | -226 | 24.7 | -26.9
4 50 1.6 | -127 | 130 | -143 | 161 |-17.6 | 17.8 | -194 | 195 { -213 | 23.2 | -25.4
4 100 1.1 [ -122 ] 124 | -136 } 153 | -16.8) 169 | -185 | 185 | -204 | 22.0 | -24.2
= 4 500 9.7 | -1081 109 | -121 | 13.4 {-149] 148 | -165 | 162 | 181 | 193 | -21.5
= 5 10 13.0 | -174 } 146 [ -195 | 180 |-24.1] 198 | -266 | 21.8 | -201 | 25.9 | -34.7
5 20 12.4 | -162 | 139 [-182 | 17.2 | -22.5]| 189 | -248 | 208 | -272 | 24.7 | -32.4
5 50 116 | -147 | 13.0 [-165] 161 | -203] 17.8 | -224 | 195 | -246 | 232 | -20.3
5 100 1.1 -135 ] 124 [-151 1 153 | -18.7]| 169 | -206 | 185 | -226 | 22.0 | -26.9
5 500 9.7 | -108 | 10.9 | -12.0 | 134 | -149)] 148 [-165] 162 | -181] 193 | -21.5
Unit Conversions — 1.0 ft = 0.3048 m; 1.0 psf = 0.0479 kN/m?

ASCE 7-05



Components and Cladding — Method 1 h <60 ft.

. . : .
Figure 6-3 (c.on t d) Net Design Wind Pressures Walls & Roofs
Enclosed Buildings
Net Design Wind Pressure, pnetso (PSf) (Exposure B at h = 30 . with | = 1.0 and Ky = 1.0)
Zone| et | Basic Wind Speed V (mph)
{sn 125 130 140 145 150 170
1 10 114 | -281 | 124 | -304 | 143 | -35.3 | 154 | -378 | 165 | -405 | 21.1 | -52.0
1 20 10.7 | -27.4 | 116 | -296 | 134 | -344 | 144 | -369 | 154 | -394 | 198 | -50.7
1 50 9.8 | -26.4) 106 |-286 | 123 | -33.2| 131 | -356 | 14.1 | -38.1 | 18.1 | -48.9
a 1 100 9.1 -25.7 | 98 |-278 | 114 |{-323 | 122 | -346 | 13.0 | -370 | 16.7 | -476
% 2 10 114 {-472 ] 124 | -51.0| 143 | -59.2 | 154 | -635 | 16,5 | -67.9 | 21.1 | -87.2
: 2 20 10.7 | -421 | 116 | -45.6 | 134 | -529 | 144 | -56.7 | 154 | -60.7 | 19.8 | -78.0
8 2 50 98 |-355] 106 |-384 | 123 | -445| 131 |-47.8 | 14.1 | -51.1 | 181 | -65.7
ot 2 100 9.1 -30.5 ] 98 {-33.0 | 114 | -382 | 122 | -41.0 | 130 | 439 | 16.7 | -56.4
3 3 10 114 | -71.0 | 124 | -76.8 | 14.3 | -89.0 | 154 | -955 | 16.5 |-102.2] 21.1 |-131.3
= 3 20 10.7 | -68.5 | 116 | 636 | 13.4 | -73.8 | 144 | -79.1 | 154 | -84.7 | 19.8 -108.7
3 50 9.8 | -427 1106 |-46.2 | 123 | -53.5| 131 | -57.4 | 141 | 615 | 18.1 | -78.9
3 100 9.1 -30.5| 98 |-33.0| 114 |-382 | 122 | -41.0 | 13.0 | -439 | 16.7 | -56.4
1 10 16.2 1-25.7 | 175 | -27.8 | 20.3 | -323 | 218 | -346 | 23.3 | -37.0 | 30.0 | -476
1 20 14.8 | -25.0 | 16.0 | -27.0 | 185 | -314 | 199 | -33.7 | 21.3 | -36.0 | 27.3 | -46.3
2 1 50 12.9 | -241 | 13.9 | -26.0 | 16.1 | -302 | 173 | -324 | 185 | -34.6 23.8 | 445
a 1 100 114 | -23.2 | 124 | -25.2 | 143 | -293 | 154 | -31.4 | 165 | -336 | 21.1 | 432
2 2 10 16.2 | -448 | 175 | -48.4 | 203 | -56.2 | 21.8 | -60.3 | 23.3 | -64.5 | 30.0 | -82.8
v 2 20 148 | -41.2 | 160 | -446 | 185 | -51.7 | 199 | -554 | 21.3 | -59.3 | 273 | -76.2
2 2 50 129 | -36.5 | 13.9 | -394 | 16.1 | -45.7 | 17.3 | -49.1 | 185 | -525 | 23.8 | -67.4
g 2 100 | 114 [-32.9 | 124 | -356 | 143 [ 412|154 | -44.2 | 165 | -47.3 | 21.1 | -60.8
3 3 10 162 | -66.2 | 17.5 | -71.6 | 20.3 | -83.1 | 21.8 | -89.1 | 23.3 | -95.4 | 30.0 |-1225
E 3 20 148 | -61.9 | 16.0 | -67.0 | 185 | -77.7 | 199 | -833 | 21.3 | -89.2 | 27.3 |-1145
3 50 129 | -56.2 | 13.9 | -608 | 16.1 | -705 | 17.3 | -75.7 | 185 | -81.0 | 23.8 |-104.0
3 100 11.4 | -51.9 | 124 |-56.2 | 143 | -65.1 | 154 | 699 | 165 | -748 | 21.1 | -96.0
1 10 25.7 | -28.1 | 27.8 | -30.4 | 323 | -35.3 | 346 | -378 | 37.0 | -405 | 476 | -52.0
1 20 25.0 | -26.7 | 270 { -28.9 | 31.4 | -335 | 33.7 | -359 | 36.0 | -384 | 46.3 | -49.3
@ 1 50 241 | -248 | 26.0 | -26.8 | 30.2 | -31.1 | 324 | -33.3 | 346 | -35.7 | 445 | -458
% 1 100 23.3 | -23.3 | 252 |-25.2 | 293 | -293 | 314 | -31.4 | 336 | -336 | 43.2 | -432
=] 2 10 25.7 1-329 | 278 |-356 | 323 | -41.2 | 346 | -442 | 37.0 | -47.3 | 476 | -680.8
3 2 20 25.0 | -31.4 | 27.0 | -34.0 | 31.4 | -39.4 | 337 | -42.3 | 36.0 | -45.3 | 46.3 | -58.1
~ 2 50 241 | -29.5 | 26.0 | -32.0 | 30.2 | -37.1 | 324 | -39.8 | 346 | -425 | 445 | -548
c: 2 100 23.2 | -28.1 | 25.2 | -30.4 | 29.3 | -35.3 | 31.4 | -37.8 | 336 | -405 | 432 | -52.0
E 3 10 257 1-329 | 278 | -356 | 323 | -41.2 | 346 | -442 | 370 | -473 | 476 | -60.8
o 3 20 25.0 [ -31.4 | 27.0 | -34.0 | 31.4 | -394 | 337 | 423 | 36.0 | -45.3 | 46.3 | -58.1
3 50 24.1 | -29.5 | 26.0 |-32.0 | 30.2 | -37.1 | 324 | -39.8 | 346 | -42.5 | 445 | -546
3 100 23.3 | -28.1 | 25.2 | -30.4 | 29.3 | -35.3 | 314 | -37.8 | 33.6 | -40.5 | 43.2 | -52.0
4 10 28.1 | -30.5 | 304 |-33.0| 353 |-382 | 378 |-41.0| 405 | -439 | 52.0 | -56.4
4 20 26.8 | -29.2 | 29.0 | -31.6 | 33.7 | -36.7 | 36.1 | -39.3 | 38.7 | -42.1 | 49.6 | -54.1
4 50 252 | -27.5 | 272 | -298 | 316 | -346 | 339 | -37.1 | 36.2 | -39.7 | 466 | -51.0
4 100 239 |-26.3 | 259 | -28.4 | 30.0 |-33.0 | 322 | -354 | 344 | -378 | 44.2 | 486
% 4 500 21.0 | -23.3 | 22.7 | -25.2 | 26.3 | -29.3 | 28.2 | -31.4 | 30.2 | -33.6 | 38.8 | -43.2
2 5 10 281 | -37.6 | 304 | 40.7 | 353 | -47.2 | 378 | -506 | 405 | -54.2 | 52.0 | -69.6
5 20 26.8 | -35.1 | 29.0 | -38.0 | 33.7 | -44.0 | 36.1 | -47.2 | 38.7 | -50.5 | 49.6 | -64.9
5 50 252 | -318 | 272 | -343 | 316 | -39.8 | 339 | -42.7 | 36.2 | -45.7 | 46.6 | -58.7
5 100 239 |-29.2 | 259 |-31.6 | 30.0 | -36.7 | 322 | -39.3 | 34.4 | -42.1 | 442 | -54.1
5 500 21.0 | -232 | 227 | -252 | 26.3 | -29.3 | 28.2 | -31.1 | 30.2 | -33.6 | 38.8 | -43.2
Unit Conversions— 1.0 ft = 0.3048 m; 1.0 psf = 0.0479 kN/m’

Minimum Design Loads for Buildings and Other Structures



Components and Cladding — Method 1 h <60 ft.
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Figure 6-3 (c.on.t d) Net Design Wind Pressures Walls & Roofs
Enclosed Buildings .
Roof Overhang Net Design Wind Pressure , Pretao (PSf)
(Exposure B at h = 30 ft. with | = 1.0)
Effectve Basic Wind Speed V (mph)
ind Area
Zone| (s 90 [ 100 | 110 | 120 | 130 | 140 | 150 | 170
2 10 | -210 -259] -31.4 | 373 | 438 | -508 | 583 | -7
2 20 | -208] -255| -30.8 | -36.7 | -43.0 | -409 | 573 6
» 50 | -201 | -249| 301 | -35.8 | 420 ] -48.7 | - -71.8
H 100 | -198 | -24.4 | -205] 35.1 | 412 | 478 9| -705
2| 3 -346 | 427 | 516 ) -61.5 | -72.1 -96.0 | -123.4
5| 3 -27.1 | -335 | -405 | 483 | 566457 | 754 | -96.8
2l s 50 31214 -259] -30.8 | o [ 419 ] 81| 618
c| 3 100 | -10.0g-12.2 | -14.8 | -17.60P-206 | -23.9 | -27.4 | -352
2 10 | -272 -40.6 2] -56.7 | -65.7 | -75.5 | -96.9
L2 20 | -272] -3 -48.3 | -56.7 | 657 | -75.5 | -96.9
g 2 50 | -27.2| -335 -48.3 | -56.7 | -65.7 | -75.5 | -96.9
gl 2| 100 [ 272 -40.6948.3 | -56.7 | -65.7 | -75.5 | -96.9
8| 3 10 -45.724956.4 | -68.3 -95.3 | -110.6| -126.9] -163.0
N IE 20 2 | 509 | 616 | -72.3 NgB.0 | -99.8 | -114.5| -147.1
=3 -35.3 | 436 | -52.8 | -62.8 | -73WyL -85.5 | -98.1 | -126.1
e]| 3 -30.9 | -38.1 | -46.1 | -54.9 | 644 7| -85.8 | -110.1
#1100 | -247 | -305 | -36.9 | -43.3 | -595 | -50Ms-68.6 | -85.1
20 | -240| 296 | -35.8 | -az.6 | -50.0 | -58.0 | - -85.5
] 2 50 | -23.0 | 284 | -34.3 | -40.8 | -47.9 | -55.6 | -63.3 [Ng2.0
32 w00 | 222 274 -332 | -305 | 464 | -538 | -61.7 | 7N
a1 3 10 -24.7 | 305 | -36.9 | -43.9 | -51.5| 508 | -68.6 | -88.1
s 3 20 | 240 296 | -35.8 | -42.6 | -50.0 | 58.0 | -66.5 | -85.5
5|3 50 | -230| 284 | -343 | -40.8 | 47.9 | -555 | -63.8 | -82.0
| 3 100 | -22.2 | -27.4 | -332 | -39.5 | 46.4 | -538 | -61.7 | -79.3

Adjustment Factor
for Building Height and Exposure, A

Mean roof Exposure

height (1) B C_ _D
15 1.00 1.21 1.47
20 1.00 1.29 1.55
25 1.00 1.35 1.61
30 1.00 1.40 1.66
35 1.05 1.45 1.70
40 1.09 1.49 1.74
45 1.12 1.53 1.78
50 1.16 1.56 1.81
55 1.19 1.59 1.84
60 1.22 1.62 1.87

Unit Conversions — 1.0 ft = 0.3048 m; = (.0929 >

.0 psf =0.0479 kN/m

ASCE 7-05
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