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Abstract

This study presents the design and development of a solar panel system installed on the hood of an
electric vehicle, with the objective of evaluating its energy generation performance under real environmental
conditions. The system comprises a total of 182 photovoltaic cells arranged into six series-connected modules.
Modules 1 and 6 each consist of 27 cells, generating 13.5 V per module, while modules 2, 3, 4, and 5 each consist
of 32 cells, generating 16 V per module. To assess system performance, measurement instruments including a

solar irradiance meter, a relative humidity sensor, and a wattmeter were integrated into the experimental setup.
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Data were collected at 10 minute intervals between 09:00 and 15:00 throughout December 2025. The experimental
results demonstrate that increased solar irradiance has a direct positive effect on the photovoltaic system, leading
to higher power output and improved efficiency. In contrast, elevated relative humidity negatively impacts system
performance, as atmospheric moisture can cause light scattering and refraction, thereby reducing the effective solar
radiation incident on the panel surface and decreasing power generation.

Keywords: Solar panel design and building, Electric vehicle, Solar panel efficiency
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(Wim?) (°C) (%) (V) (A) (W) EELH (°C)

(Wh)

09.00 - 09.10 602 29 65.00 70.99 0.59 411 6.85 53.3
09.10 - 09.20 617 29 65.00 71.01 0.63 455 14.43 52.2
09.20 - 09.30 679 31 65.00 71.16 0.64 46.2 22.13 52.4
09.30 - 09.40 712 31 65.00 71.18 0.68 48.4 30.19 54.3
09.40 - 09.50 773 31 65.00 71.31 0.75 52.2 38.89 65.8
09.50 - 10.00 839 31 65.00 71.34 0.66 47.0 46.72 57.4
10.00 - 10.10 850 31 63.34 71.40 0.70 499 55.03 58.6
10.10 - 10.20 878 31 61.68 71.46 0.72 514 63.59 63.3
10.20 - 10.30 897 31 60.02 71.52 0.74 52.9 72.40 37.5
10.30 - 10.40 932 31 58.36 71.56 0.74 50.8 80.86 68.0
10.40 - 10.50 967 31 56.70 71.62 0.75 53.7 89.81 65.4
10.50 - 11.00 975 31 55.00 71.68 0.77 55.1 98.99 63.8
11.00 - 11.10 984 31 55.00 71.73 0.77 555 108.24 63.1
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ANun  auwnd ANNTU UIA%  NIEUR TAY a9 DIV
TAIAT (B.) LRI Mmuuan  FUANTS Tadh Wi i Tolsin YIUHS

(Wim?) (°C) (%) V) (A) (W) GELEY (°C)

(Wh)

11.10 - 11.20 935 31 55.00 71.19 0.78 55.9 117.49 66.9
11.20 - 11.30 985 32 55.00 71.84 0.79 56.7 126.94 65.5
11.30 - 11.40 955 32 55.00 71.87 0.73 52.4 135.67 67.9
11.40 - 11.50 1013 32 55.00 71.92 0.79 55.3 144.88 70.8
11.50 - 12.00 654 32 55.00 71.86 0.70 57.0 145.83 64.2
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gaq@ﬁ 32 °C audnaunnitumliuanas Imﬁquq@agﬁ 65.00 % LLa:a@mamwmﬁ'agﬁ 55.00 % w824
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ﬂizLLavLWWWﬁm@ﬁq@lumuL'Jm 11.50 - 12.00 %. ﬁ@hayj’ﬁl 0.70 A ﬁwé’avlwﬁﬂﬁ@h@ﬁwqﬂslumanm 09.00 - 09.10
W, ﬁ@hag’ﬁl 411 W LLa:LﬁuifmuLLms:ﬁugaq@ﬁ 57 W lug391981 11.50 - 12.00 %. fad inirazanlugiana
09.00 - 12.00 %. ﬁﬁwagﬁ 145.83 Wh filaan 12.00 . qmﬂgﬁmaaLLmISﬁmLSﬁaﬁﬁm@%ﬁqﬂlumunm 10.20 - 10.30

A Al a X ) =2 )
. Nﬂ’]a%]"ﬂ 37.5°C LLG:LW&I‘H%QR@]UQG@;@]QG 70.8 °C 1%‘]121\'1 L3817 11.40 - 11.50 .
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AW DIIVREY ANNTU UIA%  NIZUR  TAY 89 DRIV
TN (B.)  WINUES  AEuen  §UAND Tadh  TWdh lwdin Tnstn YIUHI

(W/m?)  (°C) (%) V) (A) (W) EEREY (°C)

(Wh)

12.00 - 12.10 192 32 5417 71.95 0.73 39.5 152.41 61.4
12.10 - 12.20 966 32 53.34 72.04 0.90 63.3 162.96 60.1
12.20 - 12.30 123 33 52..31 71.92 0.11 7.9 164.27 50.9
12.30 - 12.40 1006 33 51.68 72.08 0.95 65.5 175.18 60.10
12.40 - 12.50 997 33 50.85 72.10 0.93 66.3 186.23 59.5
12.50 - 13.00 953 33 50.02 72.13 0.85 61.1 196.44 62.1
13.00 - 13.10 930 33 50.00 72.14 0.89 46.1 204.12 64.9
13.10 - 13.20 862 33 49.84 72.16 0.74 53.3 213.00 65.7
13.20 - 13.30 180 34 4.52 72.06 0.05 5.7 213.95 51.1
13.30 - 13.40 888 34 49.36 72.20 0.89 63.5 224.3 50.4
13.40 - 13.50 739 34 49.20 7217 0.66 454 232.09 48.9
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(Wim?)  (°C) (%) v) (A) (W) GEEEY (°C)

(Wh)

13.50 - 14.00 715 34 49.00 72.14 0.65 51.2 240.62 471
14.00 - 14.10 783 34 49.00 72.23 0.69 491 248.80 58.3
14.10 - 14.20 691 34 49.00 72.24 0.62 44 256.13 57.6
14.20 - 14.30 132 33 49.00 72.19 0.04 7.2 257.33 47.3
14.30 - 14.40 702 33 49.00 72.22 0.34 23.8 261.29 53.6
14.40 - 14.50 592 33 49.00 72.26 0.52 38.2 267.65 55.8
14.50 - 15.00 138 33 49.00 72.18 0.08 5.7 268.6 457
@hmﬁlmm 745.44 32.11 53.74 71.80 0.63 46.21 - 58.08
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