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Why measure shade?

e Choose optimum
location for panels

* Predict energy
production accurately

e Ensure optimum
financials

Shading has a disproportionate
Impact on energy production
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What's Happening Electrically?
# $ % #

——— Solmetric




( "% )%

. (190IMetriC




P — —

_3 }
| +
EH--:""a-m 1
‘Wa .

Solmetric




< o 590 c
£ 4 0] - 3
G 4.0 2
3 ] / o 60 =

20 // o
ﬂ.ﬂ/ - | Ip

0 5 10 15 20 25 30 35 40 i
~ Imetric

Voltage (V)




6,01 120
E e e an E
540 = s 5
é \ . 60 =

"0 5 10 15 20 25 30 35 40

_ Voltage (V) !'_,,metric




Shade Effects
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Example: 1 Business Card on a string of 15 modules
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Example: Tree Shading
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Irradiance:
— Solar Power per unit area in kW/m?

Insolation:

— Solar Energy over time per unit area in kWh/m?
Solar Access:

— % insolation available compared to no shading
Tilt and Orientation Factor (TOF):

— % insolation available at actual panel orientation compared to
optimum orientation

Total Solar Resource Fraction (TSRF):

— % insolation available, accounting for both shading and orientation
(TOF)

— TSRF = Solar Access x TOF
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Irradiance: incident solar radiation per unit area
1000 W/m? (1kW/m?) at earth’s surface

1 kW/m? of irradiance for 6 hours:
=1 kW/m? x 6 hr = 6 kWh/m?2 of insolation
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1 & 4 +

Annual Insolation as a Function of Panel Orientation

Location: SAN DIEGO LINDBERGH FI, CA Optimal Tit=32°, Azimuth=191%, Insoltion=2143 kWh/m?

Station ID: 722900, Latitude: N 32.73, Longitude: W 117.17
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Sun Trajectories
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Annual Sunpath
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Solar Access

SunP_ath View

Solar Access

Annual: 72%
May-Oct: 84%
Nov-Apr: 51%

Tilt: 38°
Azim: 180°
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Solmetric Sunkye

100 Series Model 210

* |ntroduced in 2006 e |ntroduced in Feb 2010

 Thousands in use by « Popular features very well
Installers worldwide accepted
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Operating the Sunkye

1) Create a Session

— Create a new session for each site visit
— Enter a name and a location
— Verify time zone

2) Capture Skylines

- Enter panel azimuth and tilt

- Make multiple measurements
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Capturing Skylines

A) Point South
B) Hold Level
C) Press “Snap”

Skyline Preview
6 67
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Best Practices for Shade

o Capture skylines

— Around perimeter of design area
every 10 to 15 feet, eg CCW

— At the height of a module
— At the corners of the design area
— At worst case scenario locations




Best Practices for Shade

Check Results:

Session Parameters
Location
Time zone
Data summaries
Skyline quality
Obstructions ID'd
correctly

Photographer not
in Sun Path

Panel Tilt/Azimuth

Sun Position
(if present)
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Annual Sunpath View

I i

View Solar Access View TOF & TSRF



Editing a Skyline

o Simulate...
— Tree trimming

— Tree removal
— Tree growth

— New building
construction




Monthly Solar Access

Single Skyline Session Average



Obstruction Elevation View
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Sunkye GPS Add-On

Integrated internally
on Sunkye 210

Automatic Session
location

Records location of
each skyline

Reports include file
for Google Earth™




SunEye Extension Kit

Make measurements up to 18ft from the ground

e Trigger measurements
by rotating the pole

e Automatic correction for
azimuth and tilt

 Ready for the next
measurement in a few
seconds
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View the data in the same

forms as the device
Easier skyline editing

Share Sessions with
colleagues

Create reports

Export files to design tools

Launch Solmetric PV
Designer




Solar Access and Shade Report




PV Designer



Optimize Panel Placement




Compare Designs
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