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= Function of irradiance at the cornea (front of eye) 1 10 100 1000
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INCIDENT . SPECULARLY

LIGHT. REFLECTED

LIGHT
|
ol | ac
(2]
Samples courtesy of Canadian Solar, Inc.
= 7-1-135 | SPECULAR REFLECTION
Smooth (float) glass, Lightly textured glass, Deeply textured glass REGULAR REFLECTION

INCIDENT
LIGHT. MIXED
REFLECTED
LIGHT.
-
Fig. 2 Measured reflactance distmbution fimction at an mnecident angle of 20° for three different glazs types left: flat float glass, middle: rolled
glass with a slightly structwed swface, right: rolled glass with macroscopic pyramidal structure. l c }

2-1-145 MIXED REFLECTION.

Fig. 3 photographic picture of the sun reflectedby three different glass types. left: flat float glass, middle: relled glass with a slightly structured
surface, right: rolled glass with macroscopic pyramidal stucture.
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Table 1 - Reflectance fit functions for PV cover types.

Fit Function Defined over
PV Glass Cover Type Fit Function Defined over 0° < 0 < 60° 60° <0 < 90°

Smoaoth Glass without Anti-
Reflection Coating

Smooth Glass with Anti-Reflection
Coating

Light Textured Glass without Anti-
Reflection Coating

Light Textured Glass with Anti-
Reflection Coating

Deeply Textured Glass y = 6.8750E-6 X° — 6.5250E-4 x + 2.10E-2 y=4.1793E-5e

y=1.1977E-5x" — 9.5728E-4 x + 4.410E-2 | y = 6.2952E-5 ¥

0.1051x

y=1.473E-5 x* —9.6416E-4 x + 3.2395E-2 y=4.7464E-5 e

y=15272E-5x" - 1.1304E-3 x + 4.305E-2 | y = 7.3804E-5 e” 7%

0.0994x

y = 1.4188E-5 x* — 1.0326E-3 x + 3.9016E-2 y=7.0179E-5 e

0.0834x

2
1

. AHiAE(deg.)

Angle
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Name: PV array 1
Axis tracking: Fixed (no rotation)

Name PV array 1 Tilt: 10.0 deg
Orientation: 180.0 deg
Tracking None * Rated power: 1000.0 kW
Panel material: Deeply textured
Tilt o deg  glass

Vary reflectivity with sun

Orientation 180 “8d  position? Yes
[Calcuiute dechnution] Correlate slope error with
R surface type? Yes

Slope error: 82.6 mrad
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Name: Route 1 N | .
Route type Two-way

View angle: 50.0 deg

Discrete Observation Receptors

Number Latitude Longitude Ground elevation Height above ground Total Elevation
deg deg m m m
EEE 2;“ E ﬁi = OP 1 25.006845  121.053080 23.80 1.50 25.30
E I17J hw le E OP2 25006324  121.052536 23.82 1.50 2532
L OP 3 25005963  121.052382 24.43 1.50 2593
ﬁﬁ- E I%Jj I% g OP 4 25005608  121.052191 24.94 1.50 26.44
OP 5 25005338  121.051999 25.00 1.50 26.50
N o OP 6 25.005164  121.051792 25.00 1.50 26.50
Tj_ 'ﬁi % (EH I_Elﬁj % 1 8 O ) OP7 25.004900  121.051478 25.01 1.50 26.51
OP 8 25.004719  121.051302 25.88 1.50 27.38
Etg KL E ‘ == 77_ |-'—_| =1=] rl:_'_I/EE |JI:_I_| oP9 25004733 121.050973 26.61 1.50 28.11
1 ( E == ) OP 10 25.005081  121.050651 26.05 1.50 27.55
OP 11 25.005747  121.050697 24.10 1.50 25.60
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Route Receptor(s)

Name: Route 1
Path type: Two-way
Observer view angle: 50.0°

Vertex Latitude (°) Longitude (%) Ground elevation (m) Height above ground (m) Total elevation (m)
1 25.006925 121.051123 23.09 30.00 53.09
2 25.007100 121.052110 20.84 30.00 50.84
3 25.006935 121.052915 23.17 30.00 53.17
4 25.006604 121.053097 24.21 30.00 54.21
5 25.005924 121.052829 24.49 30.00 54.49
6 25.005360 121.052454 25.12 30.00 55.12
7 25.004582 121.051670 25.76 30.00 55.76
8 25.004572 121.050737 26.88 30.00 56.88
9 25.005223 121.050276 25.51 30.00 55.51
10 25.006030 121.050479 24.15 30.00 54.15
11 25.006808 121.050587 23.76 30.00 53.76
12 25.006925 121.051123 23.09 30.00 53.09
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Glare Reflections on PV Footprint (Aggregate)

0 Point Receptor: OP 2
10 5865 minutes of yellow glare
0 minutes of green glare
-30
Annual Predicted Glare Occurrence Daily Duration of Glare . N
1{;3 60 Hazard plot for pv-simulatio and OP 1
E ¥ i
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East (m) Potential for temporary after-image
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Results Per Component
Predicted minutes of worst glare per receptcr. Hover over column headers for details.

PV % Max OP OP OP OP OP OP OP oP OP OP OP OP

Orientation Tilt Energy ©OP1 OP 2 OP 3 OP 4 5 6 7 8 9 10 OP1M 12 13 14 15 16 17

180.0 250 100.0% 891 7,165 6,254 479 - - - - - - 870 2,100 849 - - - -
yellow vyellow vyellow yellow yellow yellow  yellow

185.0 250 100.0% 271 6482 5737 440 - - - - - - 954 2315 1,450 45 - - -
yellow vyellow vellow yellow yellow vyellow vyellow yellow

175.0 250 100.0% 1,555 7,880 6,982 408 - - - - - - 797 1,681 434 - - - -
yellow vyellow vyellow yellow yellow  yellow  yellow

180.0 200 99.8% 1,025 6,768 5,979 51 - - - - - - 790 2,286 985 - - - -
yellow vyellow vyellow yellow yellow yellow  yellow

185.0 200 99.8% 416 6,122 5401 a9 - - - - - - 727 2,887 1,526 134 - - -
yellow vyellow vellow yellow yellow vyellow vyellow yellow

175.0 200 99.8% 1,662 7427 6,569 26 - - - - - - 735 2,107 510 - - - -
yellow vyellow vyellow yellow yellow yellow  yellow

180.0 15.0 99.0% 1,242 6,694 5889 - - - - - - - 798 2,419 1,146 - - - -
yellow vyellow yellow yellow yellow  yellow

185.0 150 98.9% 625 6,061 5323 - - - - - - - 814 2974 1,466 261 - - -
yellow vyellow yellow yellow vyellow vyellow yellow

175.0 150 989% 1,882 7,350 6,469 - - - - - - - 721 2,204 647 - - - -
yellow vyellow yellow yellow  yellow  yellow

180.0 100 97.3% 1,597 7,039 6,067 - - - - - - - 791 2,576 1,279 132 - - -
yellow vyellow yellow yellow yellow yellow yellow

185.0 100 97.3% 1,027 6413 5586 - - - - - - - 722 3,194 1,718 481 - - -
yellow vyellow yellow yellow vyellow vyellow yellow

175.0 100 973% 2253 7,638 6,700 - - - - - - - 811 2,290 954 - - - -
yellow vyellow yellow yellow  yellow  yellow
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PV simulation potential temporary after-image

(- )
Component Green glare (min) Yellow glare (min)
OP: OP 1 0 3861
OP: OP 2 0] 2653
oP: OP 3 0 2015
OP: OP 4 o 419
oOP: OP 5 0 0
oOP: OP 6 0 0
G J
R EACERHEEE
R EABERR H BRI
PV simulation low potential for temporary after-image
Predicted energy output: 2,389,000.0 kWh (assuming sunny, clearskjes)
( )
Component Green glare (min) Yellow glare {min)
OP: 0P 1 25396 0
OP: 0P 2 22908 0
OP: 0P 3 14196 0
OP: 0P 4 8157 0
OP: 0P 5 6525 0
OP: 0P 6 641 0
. J
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Point Receptor: OP 1
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Point Receptor: OP 2

2652 minutes of yellow glare
0 minutes of green glare

3987 minutes of yellow glare
0 minutes of green glare

Annual Predicted Glare Occurrence

Daily Duration of Glare

Annual Predicted Glare Occurrence

Daily Duratien of Glare
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Point Receptor: OP 1

0 minutes of yellow glare
25396 minutes of green glare

Annual Predicted Glare Occurrence
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Daily Duration of Glare
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Point Receptor: OP 2

0 minutes of yellow glare
22908 minutes of green glare
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NT sﬁ ARC%EE;E PV array 1 -tilt 15 deg - OP Receptor (OP 1)
1B AR X L PV array is expected o produce the following glare for receptors at this location:
« 0 minutes of "green” glare with low potential to cause temporary altar-lmaga|
+ 848 minutes of "yellow" glare with potential to cause temporary after-image.

Annual Predicted Glare Ocourrence Dasly Duration of Glare

= d o o ) : ) ) . o ¥ - " ' . 1 r ’ - v
Vol W g W o e g L BT R
Day of yaur Day of year
W Lew potweig e e wy B - age I s vl s gy Mg

Poteda b e il g Y xoy slee

Hazard plot lor pyv-array-1 and OF 1

Glare Reflections on PV Footprint (Aggregate)
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L ow potential for temporary after-image
Potential for temporary after-wmage
- P Array Footprint
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PV array 1 - OP Receptor (OF 1)

“J = r I EE %( E ,ﬁ EE * *;i PV array is expected to produce the following glare for receptors at this location:

+ 19,335 minutes of “green” glare with low potential to cause temporary after-image.
+ 0 minutes of "yellow" glare with potential to cause temporary after-image.

Annual Predicted Glare Dccurrence Diadly Duration of Glare
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Glare Reflections on PV Footprint (Aggregate) Hatbrd plot Ror bvdnepl bad OF 1
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20 2P 0 A0 0 49 0 P P
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== Low patealial for temparary after-image
Potential for temporary after-image
. PV Array Footpnnt
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GLARE ANALYSIS RESULTS

Summary of Glare

PV Array Name Tilt Orient  "Green" Glare
() (°) min
PV array 1 -tilt 15 deg 15.0 180.0 193,031

Total annual glare received by each receptor

Receptor Annual Green Glare (min)

OP 1
OP 2
OP 3
OP 4
OP 5
OP 6

o O O o O o

(7|( T’fé—l—'@ M\ Hﬁ)

"Yellow" Glare Energy
min kWh
81,579 -

Annual Yellow Glare (min)

1185
5782
4634

0

0

0
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