You may delete this slide from the presentation that follows after reading.
It contains plain language about the copyright we’ve adopted from
Creative Commons.

It also contains a link to the summary for our copyright license. This summary should be consulted if you intend to copy and redistribute this material in
any medium or format, or adapt, remix, transform, or build upon this material.

‘@@@@ Click Here for information on the Creative Commons License we’ve adopted. @@@@

From Creative Commons:

This is a human-readable summary of (and not a substitute for) the license. Disclaimer.

You are free to:

» Share — copy and redistribute the material in any medium or format
* Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license terms.
Under the following terms:
« Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any reasonable
manner, but not in any way that suggests the licensor endorses you or your use.

« NonCommercial — You may not use the material for commercial purposes.
« ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original.

No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license
permits.


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
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Introduction to the
Solar Pathfinder™
by the Manufacturer



Watch these short videos describing the Solar Pathfinder and how it's used. Write

critical notes on the photos and illustrations on this page, and in the space available on
the next page.

e Solar Pathfinder, Pathfinder Overview (5:18):
http://www.solarpathfinder.com/video/2

e Solar Pathfinder, Fast Accurate Solar Site Analysis (4:34):
http://www.solarpathfinder.com/video/6

Part1: Infroduection to the Solar Pathfinder™ by the Manufacturer [Part 2: Introduction to the Solar Pathfinder™ by your Tescher

‘Watch fiese shon videos desoribing the Solar Pathfinder and how s used, Wit
critical nates an the phatos and illustratians on this page, and in the space awailsble on
the next page.

s Solar Pathfinder, Pathfinder Overdew (518
ity i, solamatiifinder. comtide a2

» Solar Pathfinder, Fast Aoourate Sobar Site Anabyses (4:34):
it ifwvow. solampathfinder. comvidec



http://www.solarpathfinder.com/video/6
http://www.solarpathfinder.com/video/2

Introduction to the
Solar Pathfinder™
by your Teacher
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NorthoPoIe
90

Equator

9@
South Pole

Latitude:



NorthoPoIe
90

Equator

9@
South Pole
Latitude: The angular distance of a location
north or south of the earth’s equator. Latitude
ranges from 0° at the Equator to 90° at either
North or South Pole. Lines of latitude run as
circles parallel to the equator. Latitude enables
us to specify an exact north or south position
on the surface of the Earth (0°- 90° North
Latitude or 0°- 90° South Latitude).



NorthoPoIe
90

Equator

9@
South Pole
Latitude: The angular distance of a location
north or south of the earth’s equator. Latitude
ranges from 0° at the Equator to 90° at either
North or South Pole. Lines of latitude run as
circles parallel to the equator. Latitude enables
us to specify an exact north or south position
on the surface of the Earth (0°- 90° North
Latitude or 0°- 90° South Latitude).

Longitude:

QO
. . d
Prime Meridian ™



NorthoPoIe
90

Equator

9@
South Pole
Latitude: The angular distance of a location
north or south of the earth’s equator. Latitude
ranges from 0° at the Equator to 90° at either
North or South Pole. Lines of latitude run as
circles parallel to the equator. Latitude enables
us to specify an exact north or south position
on the surface of the Earth (0°- 90° North
Latitude or 0°- 90° South Latitude).

S

Prime Meridian
Longitude: The angular distance of a location
east or west of an established prime meridian
(passing through Greenwich, England) that runs
from the North Pole to the South Pole.
Longitude enables us to specify an exact east
or west position on the surface of the earth (0°-
180° East Longitude or 0°- 180° West
Longitude).



Solar azimuth



Solar azimuth: Solar azimuth is the
compass degree (0° - 360°) that describes
the position of the sun along the horizon at
any given time.



Solar azimuth: Solar azimuth is the Solar altitude or solar elevation:
compass degree (0° - 360°) that describes

the position of the sun along the horizon at

any given time.



Solar azimuth: Solar azimuth is the Solar altitude or solar elevation: The vertical
compass degree (0° - 360°) that describes angle formed between the horizon and the

the position of the sun along the horizon at center of the sun’s disc at any given time.
any given time.
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Solar noon:



SolarPathfinder
FAST ACCURATE SOLAR SITE ANALYSIS

Solar noon: The moment during the day when
the sun reaches its highest point in the sky--its
maximum elevation or zenith. This is also the
moment during the day when the sun is due
south--its azimuth is 180° on a compass dial. At
this moment, the length of time from sunrise to solar
noon is equal to the length of time from solar noon to
sunset. Solar noon is usually close to, but is seldom
the same as clock noon.



SolarPathfinder
FAST ACCURATE SOLAR SITE ANALYSIS

Solar noon: The moment during the day when
the sun reaches its highest point in the sky--its
maximum elevation or zenith. This is also the
moment during the day when the sun is due
south--its azimuth is 180° on a compass dial. At
this moment, the length of time from sunrise to solar
noon is equal to the length of time from solar noon to
sunset. Solar noon is usually close to, but is seldom
the same as clock noon.

Solar window:

SolarPathfinder
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Solar noon: The moment during the day when
the sun reaches its highest point in the sky--its
maximum elevation or zenith. This is also the
moment during the day when the sun is due
south--its azimuth is 180° on a compass dial. At
this moment, the length of time from sunrise to solar
noon is equal to the length of time from solar noon to
sunset. Solar noon is usually close to, but is seldom
the same as clock noon.

SolarPathfinder

Solar window (definition used most commonly in the
solar PV industry): The critical hours of 9am to
3pm that are the most important for the
conversion of sunlight into electricity for well-
positioned, fixed solar array.



Applying What
You’ve Learned



Part 4: Applying What You’ve Learned

Answer the questions in the tables that follow according to your teacher’s directions.
You will need to consult two things to complete them.

4-1. Your teacher will provide you with a hard copy of a Sunpath Diagram appropriate
for your latitude.

4-2. Your teacher will have you view the sun’s azimuth, altitude, day length, and solar
noon information online for your city, or one close to where you are located.

« Goto: https://www.timeanddate.com/sun/

« Type your state in the search box

« Select your city, or the city closest to your location

* Use the navigation tools to obtain the information needed



https://www.timeanddate.com/sun/
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October 2021 — Sun in Green Bay

< September

2021
Oct

1w
2~

3

Tl

[

October

November »

Sunrise/Sunset

Sunrise
6:50 am — (94°)
6:51 am — (94°)
6:52 am — (95°)
6:53 am — (96°)

6:55am — (96°)

F-FR amn —— 0700

Daylength
Sunset Length Diff.

6:32 pm *— (266%) 11:41:48 =303
6:30 pm +— (2565 11:38:45 -3:.03
6:28 pm “— (265%) 11:35:42 =303
626 pm « (254°) 11:32:39 | -3:02
6:24 pm — (264%) 11:29:36 -3:.02

I

Rise

6:55 am

96°E
F-77 mmn = raoao 11-2R34 =302

Astronomical Twilight

Start

513 am

514 am

515 am

517 am

518 am

Meridian
12:40 pm
180°S

510 am

End

8:08 pm
8:07 pm
8:05 pm
8:03 pm

8:01 pm

TR0 nm

Month:

October

Nautical Twilight

Start

547 am

548 am

549 am

551am

552 am

A R3 am

»  Year:

2021

Civil Twilight

End Start End
734 pm 6:21 am 7:01 pm
732 pm 6:22 am 6:59 pm
731 pm 623 am 6:57 pm
729 pm 6:24 am 6:55 pm
727 pm 6:26 am 6:53 pm

|
Set
6:24 pm
264°W
725 nm R 27 am A'R2 nm

~ IS

Solar Noon
Time Mil. mi
12:41 pm (42.0%) 93 055
12:41 pm (41.6%) 93.029
12:40 pm (41.2%) 93.003
12:40 pm (40.9°) 02 976
12:40 pm (40.5°) 92.950
12:40 pm
Altitude
40°
Heading
| 180° S
Position
Day
12-40 nmn r4n 1=y a2 23



Shade and Sun Evaluation
for a Specific Site
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The sum of the numbers across each 9. N.LAT
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a (A CcCAD AR°_AN° l\lLAT
100 sum of the numbers across each arc -

X 12 arcs (one for each month)

=1200 sum of all of the numbers on a
sunpath diagram
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Chart 1: Shade and Sun Evaluation

Sunpath Diagram for Street
Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
1 X
2 X
3 X
4 X
5 X
6 X
7 X
8 X
9 X

Sum total of

sunpath dia-

gram shaded
numbers

Percentage of sunlight
available for the year at
this location.
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Chart 1: Shade and Sun Evaluation

Sunpath Diagram for E ! !g S l Street

Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
| [
2 X
3 X
4 X
5 X
6 X
7 X
8 X
9 X

Sum total of

sunpath dia-

gram shaded
numbers

Percentage of sunlight
available for the year at
this location.
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Chart 1: Shade and Sun Evaluation

Sunpath Diagram for E ! !g S l Street

Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
1 X
2 X I 2
3 X
4 X
5 X
6 X
7 X
8 X
9 X

Sum total of

sunpath dia-

gram shaded
numbers

Percentage of sunlight
available for the year at
this location.
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Chart 1: Shade and Sun Evaluation

Sunpath Diagram for E ! !g S l Street

Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
1 X
2 X
3 X l 2
4 X
5 X
6 X
7 X
8 X
9 X

Sum total of
sunpath dia-
gram shaded

numbers

Percentage of sunlight
available for the year at
this location.




Chart 1: Shade and Sun Evaluation

E

Sunpath Diagram for Street

Percentage of Number of

sunlight these

available numbers Calculate the percentage
number from located in of sunlight available for the

sunpath shade from year at this location in the

diagram the sunpath space below. Show your

diagram math work in detall..
1

O | O N[O A~ WN

XXX [X|X[X]|X]|X|[X

Sum total of

sunpath dia-

gram shaded
numbers

Percentage of sunlight
available for the year at
this location.




Chart 1: Shade and Sun Evaluation

E

Sunpath Diagram for Street
Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
1 X
2 X
3 X
4 X
5 X
6 X
7 X
8 X
9 X

— -

Percentage of sunlight
available for the year at
this location.




Chart 1: Shade and Sun Evaluation

3

Sunpath Diagram for Street
Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
[} o - 1200
2 |X - - 120
3 X = -
=ji0%0
4 X =
5 X =
6 X =
7 X =
8 X =
9 X =

m
&
33

€

ple »
p

— -

Percentage of sunlight
available for the year at
this location.

Sum total
of sunpath
diagram

numbers



Chart 1: Shade and Sun Evaluation

3

e _ ota Percentage of sunlight
| < _ available for the year at

this location.

Sunpath Diagram for Street
Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
1 X 'b = | zoo Sum total
~ of sunpath
2 X _ - \ zo diagram
— : 0%0 | e
4 X _ ' numbers
5 X =
« Ix : llﬁO 100
7 X =
RNV = Go%
9 X = 0

<
=
3
6‘

— -




Chart 1: Shade and Sun Evaluation

3

Sunpath Diagram for Street
Percentage of Number of
sunlight these
available numbers Calculate the percentage
number from located in of sunlight available for the
sunpath shade from year at this location in the
diagram the sunpath space below. Show your
diagram math work in detail..
1 X 'b = | zoo Sum total
~ of sunpath
2 X _ - \ zo diagram
3| - 0%0 unshaded
4 X _ l numbers
5 X =
« Ix : l(ﬁO 100
7 X =
RNV = Go%
9 X = o
N um‘gef —— -
L wumbers




Shade and Sun Evaluation
for a Specific Site

Street by Street
Answer Key
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Sunpath Diagram for First Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram
1 X 16 16
2 X 12 24 1200
3 X 4 12 -195
4 X 6 24 =1005
5 X 10 50
6 X 8 48 (1005 / 1200) X 100 =
7 X 3 21 84%
8 X
9 X
195 84%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded

numbers
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Sunpath Diagram for Second Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram

(1036 / 1200) X 100 =
86%

| 1 X
2 X
IEENNEY
|+ X
| s X
|6 X
IS
|9 X

86%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded
numbers
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Sunpath Diagram for Third Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram
1 X 13 13
2 X 1200
3 X - 168
4 X =1032
5 X 8 40
6 X 11 66 (1032 /1200) X 100 =
7 X 7 49 86%
8 X
9 X
168 86%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded

numbers
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Sunpath Diagram for Fourth Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram

| x|
-t
w
i
w

(1173 /1200) X 100 =
98%

2 x) 3 |-l e
I 1 I
I 1 )
I 7 I )
I Y

[ || x|

27 98%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded
numbers
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Sunpath Diagram for Fifth Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram
1 X 31 31
2 X 18 36 1200
3 X 8 24 -270
4 X 8 32 =930
5 X 8 40
6 X 8 48 (930/1200) X 100 =
7 X 5 35 78%
8 X 3 24
9 X
270 78%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded

numbers
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Sunpath Diagram for Sixth Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram

(1013 / 1200) X 100 =
84%

187 84%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded
numbers
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Sunpath Diagram for Seventh Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram
1 X 3 3
2 X 3 6 1200
3 X 1 3 -175
4 X 2 8 =1025
5 X 3 15
6 X 4 24 (1025 /1200) X 100 =
7 X 13 91 85%
8 X 2 16
9 X 1 9
175 85%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded

numbers




Street

e 7= MAR =7
e 7= SEP =7

—7~ APR ~7—

7~ AUG ~7—
I

7= MAY -7

7- JUL -7

7- JUN =7

SolarPathfinder

FAST ACCURATE SOLAR SITE ANALYSIS




Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram

(1057 / 1200) X 100 =
88%

| 1 X
2 X
IEENNEY
|+ X
| s X
|6 X
IS
|9 X

88%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded
numbers




Ninth
Street

MR

<@

?\Pe

oo 0%

al =l |

5’__7—_7-Ali'e- -_7\‘6
7 7= MAY -
e {7 —7- JUL -7
6 it WG JUN-

6 6

UN PATHS For E
ZOR 43°-49° N LC

g § = DEC = 0 ey

[~ 9 —
8—-9" JAN -9—“
:5-—-; g N?V’B— [ -

’7—-J -——7———8— FEB -8—“7-

| 7—f—8=OCT = 8=~y

|7 —t—=7= SEP =7~ __|

7 —t—T7~ APR ~7——;__|

Jvu
SolarPathfinder

FAST ACCURATE SOLAR SITE ANALYSIS




Sunpath Diagram for Ninth Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detail..
diagram the sunpath
diagram
1 X 8 8
2 X 8 16 1200
3 X 3 9 - 116
4 X 4 16 =1084
5 X 5 25
6 X 7 42 (1084 / 1200) X 100 =
7 X 90%
8 X
9 X
116 90%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded

numbers




PATHS FOR E
i A
Tenth \ 3°-49° N.LAT

Street ‘ o o e

e § == 9 = NOV gt gl

| 7—1=8=OCT ~8—~fy |7~

——fed

7l
7~

7~ SEP =T ——7 ] S
—

—7= APR ~7——;__
—7-AUG -7—§7\
I
{ foud MAY -7 7.
7- JUL =7 7l -6
7- JUN =77 ] =6

12

\7
-‘6

SolarPathfinder

FAST ACCURATE SOLAR SITE ANALYSIS




Sunpath Diagram for Tenth Street

Percentage of Number of Calculate the percentage
sunlight these of sunlight available for the
available numbers year at this location in the
number from located in space below. Show your
sunpath shade from math work in detalil..
diagram the sunpath
diagram

N

I
N
~

-
w
N

(1142/1200) X 100 =
96%

< [ x[x[x[x|x]|x
[ v |

X

[ <
i

58 96%

Sum total of Percentage of sunlight
sunpath available for the year at
diagram this location.
shaded
numbers




5-1. The people who own the residence where your tracing was made need a loan to
cover most of the purchase and installation costs for the solar PV system they want to
install. Imagine you are a bank loan officer. Do you believe the percentage of sunlight

available for the year at this location is enough for you to approve the loan? Answer yes or
no, then provide your reasoning.



Show What
You Know



Part 6: Show What You Know

6-1. Demonstrate what you've learned in this lesson in answering the following
question. How does the Solar Pathfinder enable most people (buyers, installers,
bankers) to make good, site-specific decisions about where to locate a solar PV

system?



Part 6: Show What You Know

6-2. The Solar Pathfinder provides data on the percentage of sunlight available for the
year at a given site. Develop a paragraph that describes at least three additional factors
that often make a difference in determining whether or not a solar PV system makes
sense for most people to install.



Part 6: Show What You Know

6-3. Describe the most important idea, concept, principle, or fact you learned while
completing this this part of the lesson. Explain why it is important for you (and probably
other people) to know and understand.

*
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You may delete this slide from the presentation that follows after reading.
It contains plain language about the copyright we’ve adopted from
Creative Commons.

It also contains a link to the summary for our copyright license. This summary should be consulted if you intend to copy and redistribute this material in
any medium or format, or adapt, remix, transform, or build upon this material.

©®@@ Click Here for information on the Creative Commons License we’ve adopted. ©®@@

From Creative Commons:

This is a human-readable summary of (and not a substitute for) the license. Disclaimer.

You are free to:

» Share — copy and redistribute the material in any medium or format
« Adapt — remix, transform, and build upon the material

The licensor cannot revoke these freedoms as long as you follow the license terms.
Under the following terms:

« Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made. You may do so in any reasonable
manner, but not in any way that suggests the licensor endorses you or your use.

« NonCommercial — You may not use the material for commercial purposes.

» ShareAlike — If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original.

No additional restrictions — You may not apply legal terms or technological measures that legally restrict others from doing anything the license
permits.


https://creativecommons.org/licenses/by-nc-sa/4.0/
https://creativecommons.org/licenses/by-nc-sa/4.0/
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