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7. Solar Panel Reflection Simulation

Solar Panel Reflection Simulation (Tbilisi International Airport: Parking)

Panel Direction:

223.3 ° (South West)

]

Panel Slope: 25 X True North (0 degree), True South (180 degree)
1. March
Solar light Reflection Remark
Time |Direction |Altitude |Direction |Altitude
(degree) |(degree) |(degree) (degree)
8:00 99.8 8.36 - - No reflection up to 133° in direction or 25° in altitude
9:00 110 19.2 - - No reflection up to 133° in direction or 25° in altitude
10:00 122 29.4] 302.0 —20.6 |Reflection might affect driving cars
11:00 137 38.1 310.0 88.1
12:00 155 44 .4 292.0 85.6
13:00 176 47.1 271.0 82.9
14:00 198 45.6] 249.0 84.4
15:00 217 40.3] 229.0 89.7
16:00 233 322 213.0 82.2
17:00 246 22.4] 200.0 72.4
18:00 257 11.7 189.0 61.7
19:00 267 0.52 179.0 50.5
2. June
Solar light Reflection Remark
Time |Direction |Altitude |Direction |Altitude
(degree) |(degree) |(degree) (degree)
6:00 63.1 451 - —|No reflection up to 133° in direction or 25° in altitude
7:00 72.2 14.9 - —|No reflection up to 133° in direction or 25° in altitude
8:00 81.1 25.9 261.1 —24.1 Reflection might affect driving cars
9:00 90.9 37.2 2709 [ -12.8 |Reflection might affect driving cars
10:00 101 48.5 281.0 -1.5 Reflection might affect airplanes
11:00 116 59.2 296.0 9.2 Reflection might affect airplanes
12:00 140 68.1 307.0 61.9
13:00 180 72.0 267.0 58.0
14:00 219 68.0 228.0 62.0
15:00 243 59.0 203.0 71.0
16:00 258 48.3 188.0 81.7
17:00 269 37.1 177.0 87.1
18:00 279 25.8 167.0 75.8
19:00 287 14.8 159.0 64.8
20:00 297 4.38 149.0 54.4
3. December
Solar light Reflection Remark
Time |Direction |Altitude |Direction |Altitude
(degree) |(degree) |(degree) (degree)
9:00 128 6.42 308.0 - No reflection up to 133° in direction or 25° in altitude
10:00 139 14.6 295.0 | 64.60
11:00 152 20.9 281.0 70.90
12:00 166 24.9 266.0 74.90
13:00 181 26.0 250.0 76.00
14:00 197 24.2 235.0 74.20
15:00 211 19.5 234.0 | 69.50
16:00 223 12.7 2120 | 62.70
17:00 234 41 392.6 54.10

% Solar light direction and altitude are given by NASA
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7. Solar Panel Reflection Simulation

Solar Panel Reflection Simulation (Tbilisi International Airport: Open Space)

Panel Direction:

180 ° (South West)

]

Panel Slope: 30 X True North (0 degree), True South (180 degree)
1. March
Solar light Reflection Remark
Time |Direction |Altitude |Direction |Altitude
(degree) |(degree) |(degree) (degree)
8:00 99.8 8.36 260.2 68.36
9:00 110 19.2 250 72.9
10:00 122 29.4 238 89.4
11:00 137 38.1 223 81.9
12:00 155 44.4 205 75.6
13:00 176 47.1 184 72.9
14:00 198 45.6 162 74.4
15:00 217 40.3 143 79.4
16:00 233 32.2 127 87.8
17:00 246 22.4 114 82.4
18:00 257 11.7 103 71.7
19:00 267 0.52 93 60.52
2. June
Solar light Reflection Remark
Time |Direction |Altitude [Direction [Altitude
(degree) |(degree) |(degree) (degree)
6:00 63.1 451 - - No reflection up to 90° in direction or 30° in altitude
7:00 72.2 14.9 - - No reflection up to 90° in direction or 30° in altitude
8:00 81.1 259 - - No reflection up to 90° in direction or 30° in altitude
9:00 90.9 37.2 269.1 82.8
10:00 101 48.5 259 71.5
11:00 116 59.2 244 60.8
12:00 140 68.1 220 51.9
13:00 180 72.0 180 48.0
14:00 219 68.0 141 52.0
15:00 243 59.0 117 61.0
16:00 258 48.3 102 71.7
17:00 269 37.1 91 82.9
18:00 279 25.8 - - No reflection up to 90° in direction or 30° in altitude
19:00 287 14.8 - - No reflection up to 90° in direction or 30° in altitude
20:00 297 4.38 - - No reflection up to 90° in direction or 30° in altitude
3. December
Solar light Reflection Remark
Time |Direction |Altitude |Direction |Altitude
(degree) [(degree) |(degree) |(degree)
9:00 128 6.42 232 66.42
10:00 139 14.6 221 74.6
11:00 152 20.9 208 80.9
12:00 166 24.9 194 84.9
13:00 181 26.0 179 86.0
14:00 197 24.2 163 84.2
15:00 211 19.5 149 79.5
16:00 223 12.7 137 72.7
17:00 234 41 126 64.1

% Solar light direction and altitude are given by NASA

A7-11




“dL1 709 SINVLINSNOD TV.LNIINHO

0LV,

1HOIT d31037434 ¥v10S

wvi | (IVAINOZIHOH:ONIMEYd L1X3N VZ¥d)
M

2102 "de4

0008/}

1d0ddIV TYNOILYNYILNI IHSITIgL LV
W3 LSAS NOILVHINIO ALIOIELO3 T3 ¥V10S A9

ADY3INI NV3TO 40 NOILONAOHLNI JO4 103rodd 3HL

7. Solar Panel Reflection Simulation

P
221 0
0001 L — — 77
- L7}
(vonoayyay) uonoau : S02Q - 00191
(uonoaijoy) auny : 0074 L -
(tojos) uonasq : S61a
Tc_omv au : 0021 L
uopaay s — — — — —
0]0S :

8610 4810
P11 0-¢) L

A7-12




7. Solar Panel Reflection Simulation

OIV, SNOSIN
'a17 09 SINVLINSNOD VN3N0 LI Souao0s I 1HOdNIY TYNOILYNYILNI IHSITIEL LY
- INILSAS NOILYHINID ALIORLOT T3 ¥VI0S Ag
(VINOZISOH:ONDINYA LX3N VZV1d) |—oe 2
~_<_\V_. oI 031031439 BV108 o | oot s ADY3NT NVI10 40 NOILONAOYULNI ¥O4 103rodd JHL
£60 8660 £010_~
0061 L~ 008 L 008} 1
7/ -

(Foy uonoayay) uonoaug : 507 0
(foy uonosjyey) awny = 0071 L
(oy ojog) uonoang : G610

(foy dojog) dunt = 0071 L
foy pajosyjey : — — — — —
foy Jojog 1 ————

m, & mim
>

bcieeeEin - anmnnli il

=

a L1234 5020\ 861 0
H oc”m: co”m: oo#:

.92 0 2092 a \\ WATA RN A e 8ECd £670 £
0061 1 008 1 00-81 1 006 L 0011 000LL, 0091 L 00-11

A7-13



OIV,
'017 00 SINVLINSNOD VINIINO LI o 1HOdNIY TYNOILYNYILNI IHSITIEL LY

1HOIT a3.10371434 9v10S 0oz/L ADY3INI NV3TO 40 NOILONAOYLNI HO4 103rodd aHL

T v T v |

UV (IWOILIIAONIIYEVYA LX3N VZV1d) 2102 ‘9o W3LSAS NOILYHINIO ALIOIELO3T3 ¥V10S A9
o

7. Solar Panel Reflection Simulation

(uonaayjay) ajbuy : geLY

(uonoeyyay) awn) : 004 L

(40jos) ajbuy : FasA)

(4ojog) dwi] : 00:Z) 1

uonosyaY 1
jog
m pboy 1l
250V
006} 1
978 Y
0081
LY
00:8l L
261V
006 1
Al
00:1 L
A
00:01 1
278V
\\ 00191 1
/
’ |'8¢e Y
\\ 00:11 1
/
/
/
/
/ Al
\\ 00:G1 L
/ . . .

‘ : LIy Y RN\ Iy
e/ 51 / G0l 1 N\ G0l N0zl L

A7-14



7. Solar Panel Reflection Simulation

“dL1 709 SINVLINSNOD TV.LNIINHO

OIV,

‘Nnr | (IVANOZIMOHONIMYd LX3N VZV1d)
L LHOIT a310371434 ¥v10S

2102 ‘de4

0008/}

1d0ddIV TYNOILYNY3ILNI IHSITIgL LV
W3LSAS NOILVHINIO ALIOIELO3 T3 ¥V10S A9
ADY3INI NV3TD 40 NOILONAOHLNI H04 103rodd aHL

(uonoaijoy) uonoaxg :

(ogoayyy) au :

(4pjos) uonasuIq :

(4ojos) auny :

uonasyay :

Injog :
L6C 0
00:02 L
L82 (1
006} L
6.0 0
008l L
1692
006 1
69¢ 4
0021 L

/
/
/
/

6520 / / 8520
0001 | 0091 |

A7-15



7. Solar Panel Reflection Simulation

OIV,

'0L7 00 SLNVLINSNOO TVANIIHO C=1e I 1HOdNIY TYNOILYNYILNI IHSITIEL LY
- E INILSAS NOILVYINIO ALIOILOI T ¥VIOS Ag
.z:_,l_ ﬁ._<pz%..&m%%%m@ﬂm@@@&%ﬁ_& NDFMDN:J& ADY3INT NVITO 40 NOILONAOHLNI HO4 103r0¥d IHL
o .
(Foy uonoayay) vonaeuq = 0220
(foy uonosjyey) awny = 0071 L
(foy 1pjog) uonoeuiq oL a
(foy uojog) awa] 00T} L
foy pajosyjey : — — — — —
foy Jojog 1 ————
ST T T
_ = w 5= _ B 52
LLTOT A HA R
162 Q
00:0¢ L
Vi
/
/
/
/
1820 /
00'61 L /
7/,
\\ /
/ /
/ /
/ /
Blza / /
00:81 L /
/
V692 0 692 @ 552 a \\ 8620 . £420
00:61, 7" 00:LL L 00:0L L 00:91 L 00:1L L,/ 005Gl L

A7-16



7. Solar Panel Reflection Simulation

‘dL1 709 SINVLINSNOD TV.LNINO

0LV,

1d0ddIV TYNOILYNYILNI IHSITIgL LV
W3LSAS NOILVHINIO ALIOIELO3 T3 ¥V10S A9

(IVOLLYIAONIMHYC LX3N VZ¥1d)

2102 9o
ADY3INI NV3TO 40 NOILONAOHLNI HO4 103rodd aHL

.ZD_“I_ 1HOI7 d310317434 "Y10S . 002/ N B
(uopoaijay) afbuy : 615 Y
(wonoayey) swny = 007} L
(upjos) ofbuy : g9y
(iojog) ot 007 1
uonosyay t
0j0S ¢
® 0 i Sy Ryl I pooy 1
RNA
0 ”om%\\\l‘
G Y
00191
8GCY
00:81 1
£6GCY
008 1
SISV
00:L1 1

AT7-17



7. Solar Panel Reflection Simulation

OIV, _SNISIR
'aL7 00 SINVLINSNOD VINIINO LI Souao0s I 1HOdNIY TYNOILYNYILNI IHSITIEL LY
- INILSAS NOILVHINID ALIORLOTTI ¥VI0S A8
- (VINOZISOH:ONDINYA LX3N VZV1d) |—ooe 2
omn._. 1HOITa3LoT AN VoS [ ooosn s ADY3NT NVI10 40 NOILONAOULNI ¥O4 103rodd IHL
- W i
(uonaijay) uonoauq : 4610 o
(vooayjey) auny : 00:Z) 1 061
(4ojos) uonoasq : 991 @
Tc_omv au : 0021 L
[T T ———
0j0g
Wiy
0019

A7-18



7. Solar Panel Reflection Simulation
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: Reflected Ray
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7. Solar Panel Reflection Simulation
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Panel Direction:

7. Solar Panel Reflection Simulation

Solar Panel Reflection Simulation (Ilia State University)

179 ° (South West)

]

Panel Slope: 10 X True North (0 degree), True South (180 degree)
1. March
Solar light Reflection Remark
Time |Direction |Altitude [Direction |Altitude
(degree) |(degree) |(degree) [(degree)
8:00 99.8 8.36 258 28.3
9:00 110 19.2 248 39.2
10:00 122 29.4 236 494
11:00 137 38.1 221 58.1
12:00 155 444 203 64.4
13:00 176 471 182 67.1
14:00 198 45.6 160 65.6
15:00 217 40.3 141 60.3
16:00 233 32.2 125 52.2
17:00 246 224 112 42.4
18:00 257 11.7 101 31.7
19:00 267 0.52 91 20.5
2. June
Solar light Reflection Remark
Time |Direction |Altitude [Direction |Altitude
(degree) |(degree) |(degree) [(degree)
6:00 63.1 451 - - No reflection up to 89° in direction or 10° in altitude
7:00 72.2 14.9 252 —5.1 [Reflection might affect driving cars
8:00 81.1 25.9 261 5.9
9:00 90.9 37.2 267 57.2
10:00 101 48.5 257 68.5
11:00 116 59.2 242 79.2
12:00 140 68.1 218 88.1
13:00 180 72.0 178 88.0
14:00 219 68.0 138 88.0
15:00 243 59.0 115 79.0
16:00 258 48.3 100 68.3
17:00 269 37.1 89 57.1
18:00 279 25.8 99 5.8
19:00 287 14.8 107 -5.2
20:00 297 438 - - No reflection at 269° or more in direction or up to 10° in altitude
3. Devember
Solar light Reflection Remark
Time |Direction |Altitude [Direction |Altitude
(degree) |(degree) |(degree) [(degree)
9:00 128 6.42 230 26.4
10:00 139 14.6 219 34.6
11:00 152 20.9 206 40.9
12:00 166 24.9 192 44.9
13:00 181 26.0 179 46.0
14:00 197 24.2 161 442
15:00 211 19.5 147 39.5
16:00 223 12.7 135 32.7
17:00 234 4.1 124 24.1

% Solar light direction and altitude are given by NASA
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7. Solar Panel Reflection Simulation
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7. Solar Panel Reflection Simulation
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7. Solar Panel Reflection Simulation
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7. Solar Panel Reflection Simulation
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7. Solar Panel Reflection Simulation
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7. Solar Panel Reflection Simulation
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