Weird & Wireless: Adding solar power to
your home

Welcome again to the wonderful but
sometimes weird world of wireless commas,
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See alzo Weird & Wireless: Adding wind
power to your home

What kind of impact can | get by adding

zolar power to my home?

Last week | set off to try to look at how | could self generate a good chunk of the
electric power for my houze, This iz part 2 of a two part blog on green power, Why
not zolar?

#z a reminder, my houze zitz on the top of a hill with a moderate line to the
southern and western skiez and uses on average about 24,000 KWh per yvear, &t an
average rate of 10.5 cents per KWh, electricity costs me over 52,500 per vear. Like
mozt, the uzage goes way up during the summer manths.

Further, like its wind counterpart, there appears to be up to a 30% tax credit for
zolar installationz as well, But unlike the wind, it appears that wou can groszly
overpay for little capacity and =till potentially get the full credit,

| admit | haven't figured out how that all works wet, In addition, like wind, it appears
that my local otility may alzo provide another 20% or z0 credit,

dnd of course, with the right electronics, the solar system ties to grd, obwiating the
need to get a bunch of batteres ar charge controllers, 5o if vou don't generate
enougzh power for vour home, vou can =till buy some from the otility and if vou make
too much wou can g2enerally zell the surplus back to the utility.

The equation for solar i= primanly surface area and zunlizht - the two don't mix very
well becauze if vou want a lot of power, vou need to hawve a large zurface area that
maximizes sunlight.



The general rule of thumb with current solar panel technology is 15 wattz of peak
capacity per square foot at a cost of %6 per watt - notice the focus on the word
peak, The sun actually has energy of about 95 watts per square foot, but
conventional off the shelf zolar technology is about 16% efficient. In the hinterlands
of the northern hemizsphere, the best hope for zun light i= a roof angling toward the
zouth, specifically at an angle cloze to wour latitude.

The zecond best iz the east and west and there iz no hope for a roof that faces to
the north, Of course the ideal iz a panel that mowes with the sun. Thiz iz popular faor
large flat areaz, but thev tend not to be very practical on our zloped roof tops.

In order to account for the movement of the sun as well a perodic cloud cover, we
uze a conversion factor,

In innesota, the conversion factor for west facing panels tilted at 30 degrees iz
12.7% and for south facing panels tilted at 30 degrees i= 16.4%, Thiz conversion factor
of 16.4% means that a 1 kilowatt peak capacity panel, in place for a wear (8,760
hours) would generate 1,432 kilowatt-hours of energy (16.4% of 8,780).

Of course thiz wvares as the zeazonz change and i= only an approximate value bazed
an hiztorc cloud cover for different geographic regions.

The following table illustrates the energy output of the zame 1 kilowatt panel by
maonth.

For my owen roof, |

M'p:r;ijﬁta H:Ei.t Sﬁh identified a 15 x 15 spot of

January = o2 zouth facing roof and a 25 x
10 spot of west facing roof

February i4 114 for a total of 475 square
March 93 126 feet and 7,125 watts of
April 10 128 peak capacity,
G 135 152
June 144 1396 Mext comes the maths,
July 141 199 Using the values from
ALgust 122 143 above, the 260 square feet
September 99 128 of west facing panels (3.75
October 69 103 kiloweatts capacity) will
Move mber 41 59 generate about 4,175 Kith
December 37 fifi and the 225 zquare feet of
Tatal 1,113 1,432 south facing panels (3,375

kilowatts capacity] will
generate about 4,825 Kin'h,
netting a total annual energy of 2000 KWhH - 38% of my power needs,



After the 30% tax credit, the odginal investment of 542,750 iz reduced to 529,925, 3
pavback period of about 32 vears, Ugh! Of course, if wvou live in Phoenix, that south
facing conversion factor goes to 21% becauze of more zun light and a more
conzistent sun arc,

If wou add sun tracking into the mix, the total power for the south facing panels
goes up by about 40%, but adds more cost,

Joel Young, VI of Research and Developrment and CTO at Digi
International, has more than 22 years of experience in
developing ehd managging dete and voice communications, He
foined Digi international in dune 2000 and in his current role he
is Fesponsible for research and development of all of Digi's core

products,

Prior to joining Digi, foel wias WP of Seles & Marketing at Tranzcnept International
where e was responsible for sales, marketing, and product development for all
information security products, During his tenure at Transcrypt, he also served as WP
of Product Development and WP of Engineering where hie was responsible for
engineering, research and product development for wireless communications
products, cellular telephony, wireline telephony and land mobile radio, dota securihy
ahd speciglized digital radio products,

He also served gz District Manager for ATET Business Communications Senvices wehere
e was responsible for the creation and implementation of voice processing and
nebaoark database strategies, incloding deploying new volce processing platforms into
the ATET switched nebwark for private nebaork and other outhound calling services,



