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Rated Max Power (Pmax) = 190 W

Power Tolerance = +/- 3%

Temperature coefficient of Power = -0.45% / deg C
Nominal Operating Cell Temperature (NOCT) =45
Standard Test Condition =AM.1.5, 1000W/m2, Cell
Temp 25 deg C
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Percentage Loss = (52 —25) x (0.45/100) = 0.1215
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Degrees Degrees
Fahrenheit Celcius Muiltiplier
80°F 26.0°C 1.00
70°F 21.2°C 1.04
60°F 15.6°C 1.11
50°F 10.0°C 1.19
40'F 44C 1.30
30°F -1.1°C 1.40
20°F -6.7°C 1.59
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2922 + 24 = 121.8 Ah/days
121.8 x4 =487 Ah
487 x [1/(50/100)] =487 x [1/0.5] =974 Ah
947 x 1.04 =1013 Ah
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+| Individual battery:
capacity =530 AmpHrs
- voltage =6V
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Battery bank:
capacity = 1060 AmpHrs
voltage = 24 V
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24 V/ 6 V per battery = 4 batteries
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6V+BV+EV +EV =24V
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Battery bank:
capacty =530 AmpHrs
voltage =24 V
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1013 AmpHrs / 530 AmpHrs per battery = 2 batteries

capacty =530 Amphrs
vokage =24V
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530 Amptirs
v Battery bank:

capacty =530 AmpHrs
votage =24 V
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+ =1060AmptHrs  capacty= 1060 AmpHrs
vollage =24V
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24 V/ 6 V per battery = 4 batterics
1013 AmpHrs / 250 AmpHrs per battery = 4.05 = 5 batteries
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capacty = 250 AmpHrs
voltage = 24 V

/

capacity = 250 AmpHrs
voltage=24 V

) Battery bank:
capacty = 1250 AmpHrs
> voltage =24 V

)
/

capacity = 250 AmpHrs
voltage =24 V

capacity = 250 AmpHrs
voltage =24 V

‘| + 1-’ +
al

capacity = 250 AmpHrs
voltage = 24 V
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series strings

two panels connected

tthree panels connected
in series making a in series making a
48V, 8.15A solar array 72V, 8.15A solar array
- + - + -+ - + - +
- - - 110
24V, 24y, 24V, 24V, 24V,
8.15A | |8.15A 8.15A | |B.156A | | B.15A
24V + 24V =48V 24V + 24V + 24V =72V
paralle]

two series strings connected
in parallel making a
72V, 16.30A solar array

2 =+ s ¥ - &
8.15A T T
24V, 24V, 24V,
8.15A | |8.15A | [8.15A
* 24V + 24V  + 24V 72V
8.15A N & e otto o
24v, 24V, 24V,
16.30A 1545A | |8.15A | |8.15A
24V + 24V + 24V =72V
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2922 + 24 = 121.8 Ah/day
121.8+3=40.6 A
40.6 ~ 8.15 = 4.9 = 5 Parallel Strings

24 + 28 =0.85 = | panels per series string
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(Wh/m2/Day) Mean (g)ls (35 gogalliSi Sy sl S5

Month Jan | Feb | Mar | Apr | May Ju Jul Agu | Sept | Oct | Nov | Dec

Wh/m2/Day | 2400 { 3110 | 4360 | 5380 | 6600 | 7610 | 7320 | 6660 | 5530 | 3870 | 2720 | 2160
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Month | Jan | Feb Mar Apr May Ju Jul Agu | Sept Oct Nov Dec

PSH 24 | 3.11 | 436 | 5.38 6.6 7.61 732 | 666 | 553 | 3.87 | 272 | 2.16
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Model: Sharp NT-175U1
Peak PowerRating = 175 Watts
Efficiency = 14.2%
Area= 14 sf
PTC Rating = 15.8 Watts with Efficiency only 11.8%
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N =3.6Kw +0.1538Kw = 24 Modulcs

Area of Modeules = 24 x 14 sf =336 sf

Array Rating =153.8 x 24 =3.6 Kw

Over all system Rating=0.9 x 153.8 W x 24=32 Kw
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Jan | Feb | Mar | Apr | May Ju Jul Agu | Sept | Oct | Nov | Dec | Year

WhH/ | 2400 | 3110 | 4360 | 5380 | 6600 | 7610 | 7320 | 6660 | 5530 | 3870 | 2720 | 2160 | 4810
m2/
Day

PSH 24 | 311|436 | 538 | 66 | 761 | 732 | 666 | 553 | 3.87 | 272 | 2.16 | 4.81

Output | 8 10 14 18 22 25 24 22 18 13 9 7 158
kwh/
Day
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07:00 250 80 25
08:00 550 190 35
09:00 790 290 55
10.00 820 360 70
1100 915 440 80
12.00 995 500 125
13:00 905 404 90
14.00 750 310 74
15:00 600 151 62
16.00 220 60 30
17.00 0 0] 0
18:00 0 0 0
19:00 0 0 0
20:00 0 0 0
21:.00 0 0 0
2200 0 0 0
2300 0 0 0
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PV power station Country  DC peak power (MW)
Topaz Solar Farm USA 375
Agua Caliente Solar Project USA 290
Chararka Solar Park India 221
Golmud Solar Park China 200
Mesquite Solar project USA 150
Neuhardenberg Solar Park Germany 145
Templin Solar Park Germany 128.48
Toul-Rosiéres Solar Park France 115
Perovo Solar Park Ukraine 100
Samia Photovoltaic Power Plant Canada 97
Montalto di Castro photovoltaic Power Station Ttaly 84.2
Finsterwalde Solar Park Germany 80.7
Okhotnykovo Solar Park Ukraine 80
Solarpark Senfienberg Germany 78
Lieberose Photovoltaic Park Germany 71.8
Rovigo Photovoltaic Power Plant Italy 70
Olmedilla Photovoltaic Park Spain 60
Strasskirchen Solar Park Germany 54
Puertollano Photovoltaic Park Spain 50
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Energy and Power Conversions

lkWh
1 hp (horsepower)

1 Btu

Time Conversions

1 year
1 hour

1 year

Solar Radiation Convcersions

1 kWh/in?
1 kWh/m?
1 kWlv/m?
1 kWh/m?
1 MJ/m?/day

1 kW/m?
Misccllaneous

1 fi2

1 m2is approximately 10 fi?

Yay

)§5~ U.ivd.:»r ALY co)'5

3.6 % 10%)
746 W

1.055KJ

8765.8 hours
3600 scc

3.157 x 107 sec

1 Peak Sun Hour
3.6 MJ/in?
0.0116 Langley
860 cal/m?
0.01157 kW/m?

100 mW/cm?

0.093 m?
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Symbol Prefix Factor
T tera 1012
G giga 107
M mega 106
k kilo 10
c centi 2°10
m milli 3-10
" micron 6710
n nano 9-10
p pico 1210
OB 45k jb 0)35 e -
Symbol Value Description
q 1.602 x 10 -1? coulomb electronic charge
q 1.602 x 10-19 conversion {rom joules to eV
mg 9.108 x 10 -3 kg electron rest mass
c 2.998 x 10% ny/s speed of light in vacuum
8.85418 x 10 "% farad/cm
€ permittivity of free space
8.85418 % 1012 farad'm
6.626 x 10 -27 crges
h Planck’s constant
6.626 % 10 - jouless
k 1380 1071 erg/k Boltzmann’s constant
1.380 x 10 =23 joule/K
c 5.67 % 10 ¥ J/im2s K4 Stefan-Boltzimann constant
kT/q 0.02586 V thermal voltage at 300 K
X wavelength of 1 eV photon jun 1.24
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Atom al,3)a5 o35S
Amper 2ol (699545 (saSa ¢ phuads
Advantage b
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