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℃

Month Average temperature (℃) 

January 21.1 

February 22.3 

March 23.8 

April 25.3 

May 25.9 

June 26.3 

July 26.3 

August 26.4 

September 26.1 

October 25 

November 23.5 

December 21.8 

Annual average 24.5 





 

- 

- 

 

https://globalsolaratlas.info/
https://power.larc.nasa.gov/


 

𝜃

α



 



 

(𝐺𝑡𝑜𝑡)

𝐺𝑡𝑜𝑡  =  𝐷𝑖𝑟𝑡𝑜𝑡  +  𝐷𝑖𝑓𝑡𝑜𝑡  (2.1)

𝐷𝑖𝑟𝑡𝑜𝑡 𝐷𝑖𝑟𝜃,𝛼

𝐷𝑖𝑟𝑡𝑜𝑡 =  𝛴 𝐷𝑖𝑟𝜃,𝛼 (2.2)

 

𝐷𝑖𝑓𝑡𝑜𝑡 𝐷𝑖𝑓𝜃,𝛼

𝐷𝑖𝑓𝑡𝑜𝑡 =  𝛴 𝐷𝑖𝑓𝜃,𝛼 (2.3)

  



𝜃

𝛼

𝐷𝑖𝑟𝜃,𝛼  =  𝑆𝐶𝑜𝑛𝑠𝑡 · 𝛽𝑚(𝜃) · 𝑆𝑢𝑛𝐷𝑢𝑟𝜃,𝛼 · 𝑆𝑢𝑛𝐺𝑎𝑝𝜃,𝛼 · 𝑐𝑜𝑠(𝐴𝑛𝑔𝐼𝑛𝜃𝛼,) (2.4)

- 𝑆𝐶𝑜𝑛𝑠𝑡

²;
- 𝛽

- 𝑚(𝜃)

𝑚(𝜃) =
𝑒−0.000118·𝐸𝑙𝑒𝑣 − 1.638·10−9· 𝐸𝑙𝑒𝑣2

𝑐𝑜𝑠(𝜃)
 (2.5)

- 𝐸𝑙𝑒𝑣

- 𝑆𝑢𝑛𝐷𝑢𝑟𝜃,𝛼

- 𝑆𝑢𝑛𝐺𝑎𝑝𝜃,𝛼

- 𝐴𝑛𝑔𝐼𝑛𝜃𝛼

 𝐴𝑛𝑔𝐼𝑛𝜃,𝛼 = 𝑎𝑟𝑐𝑜𝑠[𝑐𝑜𝑠(𝜃) · 𝑐𝑜𝑠(𝐺𝑧) + 𝑠𝑖𝑛(𝜃) · 𝑠𝑖𝑛(𝐺𝑧) · 𝑐𝑜𝑠(𝛼 − 𝐺𝑎)] (2.6)

- 𝐺𝑧

- 𝐺𝑎

𝜃 α

𝐷𝑖𝑓𝜃,𝛼 = 𝑅𝑔 · 𝑃𝑑𝑖𝑓 · 𝐷𝑢𝑟 · 𝑆𝑘𝑦𝐺𝑎𝑝𝜃,𝛼 · 𝑊𝑒𝑖𝑔ℎ𝑡𝜃,𝛼 · 𝑐𝑜𝑠(𝐴𝑛𝑔𝐼𝑛𝜃,𝛼) (2.7)

- 𝑃𝑑𝑖𝑓



- 𝑅𝑔

1 −  𝑃𝑑𝑖𝑓

𝑅𝑔 =
𝑆𝐶𝑜𝑛𝑠𝑡 𝛴(𝛽𝑚(𝜃))

1 −  𝑃𝑑𝑖𝑓
 (2.8)

- 𝑊𝑒𝑖𝑔ℎ𝑡𝜃,𝛼

𝑊𝑒𝑖𝑔ℎ𝑡𝜃,𝛼 =
(𝑐𝑜𝑠𝜃2 − 𝑐𝑜𝑠𝜃1)

𝐷𝑖𝑣𝑎𝑧𝑖
 (2.9)

𝑊𝑒𝑖𝑔ℎ𝑡𝜃,𝛼 =
(2𝑐𝑜𝑠𝜃2 + 𝑐𝑜𝑠2𝜃2 − 2𝑐𝑜𝑠𝜃1 − 𝑐𝑜𝑠2𝜃1)

4 · 𝐷𝑖𝑣𝑎𝑧𝑖
 (2.10)

- 𝜃1 𝜃2

- 𝐷𝑖𝑣𝑎𝑧𝑖

 

Sky size / Resolution  200 

Time configuration  Multiple days in a year (2020, Start day, End day) 

Day interval  3 

Hour interval  0.5 

Z factor  1 

Slope and aspect input type  FLAT_SURFACE 

Calculation directions  32 

Zenith divisions 16 

Azimuth divisions  16 

Diffuse model type STANDARD_OVERCAST_SKY 



- 

- 

- 

- 

- 

- 

- 

- 

 





 

𝑚 𝜃

𝑚)

𝜃

𝑚 =
𝑚∙𝑠

𝑚
=

1

cos(𝜃)
= sec (𝜃)



 



 

n° Lat Long n° Lat Long n° Lat Long n° Lat Long

0 22.075 -81.975 20 22.375 -81.975 40 22.675 -81.375 60 22.975 -81.225

1 22.075 -81.825 21 22.375 -81.825 41 22.675 -81.225 61 22.975 -81.075

2 22.075 -81.675 22 22.375 -81.675 42 22.675 -81.075 62 22.975 -80.925

3 22.075 -81.525 23 22.375 -81.525 43 22.675 -80.925 63 22.975 -80.775

4 22.075 -81.375 24 22.375 -81.375 44 22.675 -80.775 64 22.975 -80.625

5 22.075 -81.225 25 22.375 -81.225 45 22.675 -80.625 65 23.125 -81.675

6 22.075 -81.075 26 22.375 -81.075 46 22.675 -80.475 66 23.125 -81.525

7 22.075 -80.925 27 22.375 -80.925 47 22.825 -81.675 67 23.125 -81.375

8 22.075 -80.775 28 22.525 -81.825 48 22.825 -81.525 68 23.125 -81.225

9 22.075 -80.625 29 22.525 -81.675 49 22.825 -81.375 69 23.125 -81.075

10 22.225 -81.975 30 22.525 -81.525 50 22.825 -81.225 70 23.125 -80.925

11 22.225 -81.825 31 22.525 -81.375 51 22.825 -81.075 71 23.125 -80.775

12 22.225 -81.675 32 22.525 -81.225 52 22.825 -80.925 72 23.125 -80.625

13 22.225 -81.525 33 22.525 -81.075 53 22.825 -80.775 73 23.125 -80.475

14 22.225 -81.375 34 22.525 -80.925 54 22.825 -80.625 74 23.275 -81.225

15 22.225 -81.225 35 22.525 -80.775 55 22.825 -80.475 75 23.275 -81.075

16 22.225 -81.075 36 22.525 -80.625 56 22.975 -81.825 76 23.275 -80.925

17 22.225 -80.925 37 22.525 -80.475 57 22.975 -81.675 77 23.275 -80.775

18 22.225 -80.775 38 22.675 -81.675 58 22.975 -81.525 78 23.275 -80.625

19 22.375 -82.125 39 22.675 -81.525 59 22.975 -81.375 79 23.275 -80.475



𝐾𝑇
̅̅̅̅ =

�̅�

𝐻0
̅̅̅̅

 (2.11)

𝐾𝐷
̅̅ ̅̅ =

𝐻𝑑̅̅ ̅̅

�̅�
 (2.12)

α

𝐾𝑇 = 𝑇 = exp[−𝑚(𝜏𝑎 + 𝜏𝑔 + 𝜏𝑁𝑂2
+ 𝜏𝜔 + 𝜏𝑂3

+ 𝜏𝑟)]

𝜏𝑎 , 𝜏𝑔, 𝜏𝑁𝑂2
, 𝜏𝜔, 𝜏𝑂3

, 𝜏𝑟



 

(𝜃)  (휀′

(∆)

휀′ =
[(𝐷ℎ+𝐵𝑛) 𝐷ℎ⁄ +𝜃3∙1.041]

1+𝜃3∙1.041
 ∆=

𝐷ℎ∙𝐴𝑀

𝐺𝑜

 𝐷ℎ 𝐵𝑛  𝐺𝑜

𝐴𝑀

∆𝑘𝑡
′ = 0.5 ∙ (|𝑘𝑡𝑖

′ − 𝑘𝑡𝑖+1
′ | + |𝑘𝑡𝑖

′ − 𝑘𝑡𝑖−1
′ |)



𝐼𝑠𝑐

𝐼𝑠𝑐 = 1366
𝑊

𝑚2
 (2.13)

휀 𝐼0

𝐼0 = 𝐼𝑠𝑐  휀 (2.14)

휀 𝑛

휀 = 1 + 0.0334 ∙ cos (𝑛 ∙
2𝜋

365.25
− 0.048869) (2.15)

𝐼0,ℎ 𝐺0

𝜃𝑧

𝐼0,ℎ = 𝐼0 cos(𝜃𝑧) (2.17)

 

𝜔𝑠

                       𝜔𝑠 = |𝜔𝑠𝑢𝑛𝑠𝑒𝑡,𝑠𝑢𝑛𝑟𝑖𝑠𝑒| = 𝜔𝑠𝑢𝑛𝑠𝑒𝑡 = −𝜔𝑠𝑢𝑛𝑟𝑖𝑠𝑒 

𝜔𝑠 = cos−1(− 𝑡𝑎𝑛 𝛿 𝑡𝑎𝑛 𝜑) (2.17)

𝜑 𝛿

𝑛

𝛿 = 23.45 ∙ sin (360°
284+𝑛

365
) (2.18)

𝐼0,ℎ

(𝐻0,ℎ)

𝑡 (𝜔) (𝑑𝑡 =
24

2𝜋
𝑑𝜔)

 

𝐻0,ℎ =
24

2𝜋
∫ 𝐼0,ℎ 𝑑𝜔 

𝜔𝑠

−𝜔𝑠
(2.19)



 𝑇ℎ sin 𝛿 sin 𝜑 

𝑈ℎ cos 𝛿 cos 𝜑

cos(𝜃𝑧) = (sin 𝛿 sin 𝜑) + (cos 𝛿 cos 𝜑) cos 𝜔 = 𝑇ℎ + 𝑈ℎ cos 𝜔 (2.20)

𝐻0,ℎ =
24

2𝜋
𝐼0 ∫ (𝑇ℎ + 𝑈ℎ cos(𝜔𝑠))𝑑𝜔 

𝜔𝑠

−𝜔𝑠

=  
24

2𝜋
𝐼0 [2𝑇ℎ

𝜋

180
𝜔𝑠 + 2𝑈ℎ sin(𝜔𝑠)] (2.21)

𝑇ℎ 𝑈ℎ 𝜔𝑠 [°] 𝐼0 W/m2]

[
𝑊ℎ

𝑚2𝑑
]

𝐻0,ℎ =
24

𝜋
𝐼0 [

𝜋

180°
𝜔𝑠 sin 𝛿 sin 𝜑 + cos 𝛿 cos 𝜑 sin 𝜔𝑠] (2.22)

- 

- 

- 𝐻ℎ

𝐻𝑑,ℎ 𝐻0,ℎ

𝐾𝑇 𝐾𝐷



KT KD KT KD KT KD KT KD KT KD KT KD

0 22.075 -81.975 0.559 0.363 0.554 0.414 0.564 0.407 0.570 0.444 0.521 0.492 0.486 0.469

1 22.075 -81.825 0.563 0.352 0.554 0.414 0.568 0.417 0.573 0.403 0.526 0.413 0.489 0.479

2 22.075 -81.675 0.572 0.402 0.558 0.433 0.574 0.429 0.579 0.383 0.532 0.453 0.492 0.518

3 22.075 -81.525 0.572 0.386 0.554 0.429 0.574 0.424 0.579 0.399 0.535 0.451 0.498 0.500

4 22.075 -81.375 0.572 0.402 0.546 0.427 0.571 0.420 0.576 0.401 0.532 0.475 0.502 0.497

5 22.075 -81.225 0.577 0.383 0.546 0.435 0.578 0.409 0.579 0.410 0.532 0.486 0.508 0.497

6 22.075 -81.075 0.581 0.395 0.546 0.427 0.578 0.427 0.576 0.434 0.532 0.464 0.511 0.476

7 22.075 -80.925 0.577 0.391 0.533 0.461 0.568 0.375 0.566 0.447 0.529 0.456 0.511 0.476

8 22.075 -80.775 0.572 0.402 0.529 0.472 0.564 0.383 0.563 0.399 0.529 0.489 0.511 0.459

9 22.075 -80.625 0.572 0.402 0.533 0.461 0.568 0.369 0.563 0.421 0.532 0.481 0.511 0.459

10 22.225 -81.975 0.563 0.368 0.558 0.425 0.574 0.376 0.579 0.366 0.534 0.456 0.492 0.524

11 22.225 -81.825 0.568 0.397 0.558 0.433 0.574 0.412 0.582 0.370 0.537 0.492 0.495 0.509

12 22.225 -81.675 0.577 0.391 0.558 0.440 0.581 0.401 0.585 0.378 0.540 0.462 0.498 0.494

13 22.225 -81.525 0.577 0.375 0.554 0.429 0.578 0.415 0.579 0.399 0.537 0.443 0.498 0.518

14 22.225 -81.375 0.577 0.383 0.542 0.438 0.571 0.408 0.573 0.409 0.534 0.451 0.505 0.470

15 22.225 -81.225 0.581 0.395 0.542 0.438 0.574 0.400 0.576 0.423 0.531 0.414 0.508 0.479

16 22.225 -81.075 0.581 0.395 0.542 0.438 0.574 0.424 0.576 0.429 0.531 0.475 0.508 0.462

17 22.225 -80.925 0.572 0.394 0.533 0.461 0.568 0.387 0.563 0.449 0.528 0.472 0.511 0.476

18 22.225 -80.775 0.568 0.405 0.529 0.425 0.564 0.401 0.560 0.435 0.528 0.494 0.511 0.482

19 22.375 -82.125 0.561 0.411 0.556 0.459 0.571 0.432 0.581 0.426 0.545 0.430 0.502 0.491

20 22.375 -81.975 0.561 0.355 0.556 0.406 0.571 0.420 0.581 0.426 0.543 0.454 0.495 0.533

21 22.375 -81.825 0.561 0.363 0.552 0.386 0.571 0.408 0.578 0.423 0.540 0.451 0.495 0.521

22 22.375 -81.675 0.561 0.363 0.548 0.389 0.571 0.414 0.578 0.434 0.540 0.435 0.495 0.521

23 22.375 -81.525 0.561 0.363 0.544 0.408 0.568 0.417 0.571 0.450 0.534 0.473 0.495 0.515

24 22.375 -81.375 0.561 0.371 0.531 0.433 0.561 0.458 0.562 0.458 0.531 0.470 0.498 0.494

25 22.375 -81.225 0.561 0.355 0.531 0.433 0.561 0.446 0.562 0.452 0.528 0.461 0.502 0.473

26 22.375 -81.075 0.566 0.368 0.527 0.444 0.561 0.404 0.562 0.379 0.528 0.489 0.505 0.524

27 22.375 -80.925 0.561 0.363 0.523 0.472 0.557 0.430 0.556 0.474 0.528 0.483 0.508 0.479

28 22.525 -81.825 0.536 0.407 0.542 0.426 0.563 0.404 0.571 0.439 0.545 0.484 0.502 0.461

29 22.525 -81.675 0.541 0.429 0.538 0.422 0.563 0.416 0.568 0.447 0.543 0.470 0.502 0.503

30 22.525 -81.525 0.541 0.387 0.538 0.430 0.563 0.404 0.565 0.416 0.543 0.470 0.502 0.461

31 22.525 -81.375 0.545 0.383 0.534 0.433 0.559 0.436 0.562 0.390 0.540 0.473 0.502 0.479

32 22.525 -81.225 0.545 0.383 0.529 0.437 0.559 0.442 0.559 0.392 0.537 0.443 0.502 0.503

33 22.525 -81.075 0.550 0.372 0.529 0.437 0.559 0.412 0.562 0.424 0.537 0.459 0.502 0.521

34 22.525 -80.925 0.550 0.380 0.521 0.468 0.556 0.421 0.568 0.419 0.543 0.427 0.508 0.485

35 22.525 -80.775 0.550 0.372 0.517 0.480 0.556 0.463 0.565 0.399 0.540 0.462 0.508 0.503

36 22.525 -80.625 0.545 0.383 0.517 0.496 0.556 0.445 0.562 0.418 0.540 0.429 0.508 0.533

37 22.525 -80.475 0.541 0.412 0.513 0.451 0.549 0.426 0.556 0.451 0.537 0.464 0.505 0.530

38 22.675 -81.675 0.534 0.427 0.538 0.445 0.563 0.392 0.571 0.450 0.551 0.420 0.505 0.512

39 22.675 -81.525 0.539 0.407 0.538 0.430 0.563 0.410 0.568 0.447 0.548 0.476 0.505 0.470

40 22.675 -81.375 0.543 0.387 0.538 0.430 0.563 0.404 0.565 0.433 0.545 0.468 0.508 0.479

41 22.675 -81.225 0.543 0.378 0.534 0.441 0.559 0.424 0.565 0.421 0.543 0.470 0.505 0.554

42 22.675 -81.075 0.548 0.383 0.534 0.417 0.559 0.455 0.565 0.388 0.543 0.459 0.505 0.470

43 22.675 -80.925 0.548 0.383 0.521 0.435 0.556 0.384 0.571 0.428 0.545 0.484 0.508 0.491

44 22.675 -80.775 0.548 0.375 0.517 0.480 0.556 0.451 0.571 0.378 0.545 0.435 0.508 0.521

45 22.675 -80.625 0.548 0.375 0.517 0.488 0.556 0.445 0.568 0.408 0.543 0.459 0.508 0.450

46 22.675 -80.475 0.539 0.432 0.508 0.504 0.549 0.432 0.559 0.386 0.540 0.467 0.505 0.524

47 22.825 -81.675 0.534 0.427 0.544 0.481 0.566 0.443 0.581 0.393 0.560 0.414 0.512 0.491

48 22.825 -81.525 0.534 0.427 0.544 0.481 0.566 0.425 0.581 0.399 0.560 0.414 0.512 0.491

49 22.825 -81.375 0.543 0.403 0.549 0.400 0.569 0.381 0.581 0.410 0.560 0.455 0.512 0.450

50 22.825 -81.225 0.548 0.375 0.549 0.423 0.573 0.402 0.581 0.393 0.557 0.416 0.512 0.474

51 22.825 -81.075 0.548 0.375 0.549 0.446 0.569 0.387 0.581 0.393 0.557 0.405 0.509 0.471

52 22.825 -80.925 0.548 0.375 0.544 0.442 0.569 0.446 0.584 0.391 0.557 0.437 0.515 0.465

53 22.825 -80.775 0.553 0.380 0.540 0.461 0.569 0.411 0.587 0.405 0.557 0.463 0.518 0.428

54 22.825 -80.625 0.553 0.372 0.540 0.406 0.569 0.423 0.587 0.411 0.557 0.432 0.518 0.491

55 22.825 -80.475 0.548 0.383 0.536 0.409 0.566 0.437 0.584 0.424 0.554 0.423 0.518 0.457

56 22.975 -81.825 0.532 0.431 0.549 0.462 0.568 0.377 0.590 0.398 0.569 0.402 0.518 0.486

57 22.975 -81.675 0.532 0.431 0.549 0.446 0.568 0.389 0.587 0.405 0.566 0.394 0.515 0.523

58 22.975 -81.525 0.537 0.427 0.549 0.454 0.571 0.375 0.590 0.392 0.569 0.397 0.518 0.480

59 22.975 -81.375 0.546 0.370 0.557 0.379 0.575 0.420 0.594 0.380 0.569 0.407 0.521 0.466

60 22.975 -81.225 0.546 0.370 0.557 0.439 0.578 0.424 0.594 0.380 0.569 0.469 0.521 0.448

61 22.975 -81.075 0.550 0.375 0.557 0.439 0.578 0.418 0.594 0.385 0.569 0.402 0.521 0.489

62 22.975 -80.925 0.550 0.367 0.553 0.443 0.578 0.418 0.597 0.356 0.569 0.423 0.527 0.455

63 22.975 -80.775 0.550 0.383 0.553 0.420 0.578 0.435 0.600 0.370 0.569 0.397 0.527 0.483

64 22.975 -80.625 0.555 0.372 0.553 0.359 0.578 0.400 0.600 0.392 0.569 0.402 0.530 0.497

65 23.125 -81.675 0.539 0.410 0.551 0.438 0.568 0.431 0.590 0.382 0.569 0.418 0.521 0.477

66 23.125 -81.525 0.539 0.393 0.551 0.462 0.571 0.423 0.594 0.374 0.572 0.395 0.524 0.451

67 23.125 -81.375 0.544 0.381 0.555 0.450 0.571 0.440 0.597 0.399 0.572 0.405 0.524 0.469

68 23.125 -81.225 0.548 0.387 0.555 0.405 0.575 0.432 0.597 0.399 0.572 0.405 0.527 0.489

69 23.125 -81.075 0.548 0.370 0.555 0.405 0.575 0.396 0.600 0.407 0.572 0.451 0.527 0.460

70 23.125 -80.925 0.553 0.375 0.559 0.417 0.578 0.382 0.600 0.370 0.575 0.403 0.533 0.455

71 23.125 -80.775 0.553 0.383 0.555 0.420 0.578 0.382 0.600 0.376 0.578 0.396 0.533 0.449

72 23.125 -80.625 0.553 0.375 0.559 0.417 0.578 0.388 0.603 0.368 0.578 0.411 0.536 0.441

73 23.125 -80.475 0.553 0.383 0.555 0.427 0.582 0.386 0.606 0.387 0.575 0.413 0.536 0.469

74 23.275 -81.225 0.544 0.381 0.555 0.450 0.571 0.429 0.600 0.397 0.575 0.398 0.530 0.514

75 23.275 -81.075 0.548 0.370 0.555 0.405 0.575 0.420 0.603 0.384 0.575 0.423 0.530 0.463

76 23.275 -80.925 0.548 0.387 0.555 0.420 0.575 0.396 0.603 0.368 0.581 0.434 0.536 0.430

77 23.275 -80.775 0.548 0.378 0.555 0.405 0.578 0.388 0.603 0.374 0.581 0.439 0.536 0.447

78 23.275 -80.625 0.548 0.378 0.555 0.405 0.578 0.382 0.606 0.372 0.581 0.429 0.539 0.444

79 23.275 -80.475 0.548 0.387 0.555 0.405 0.578 0.418 0.606 0.372 0.578 0.401 0.539 0.478

Lat [°] Long [°]n°
Jan Feb Mar Apr May Jun



KT KD KT KD KT KD KT KD KT KD KT KD

0 22.075 -81.975 0.515 0.509 0.489 0.534 0.458 0.585 0.491 0.523 0.549 0.407 0.547 0.397

1 22.075 -81.825 0.521 0.446 0.489 0.540 0.461 0.574 0.491 0.508 0.549 0.382 0.542 0.409

2 22.075 -81.675 0.526 0.480 0.489 0.503 0.468 0.565 0.498 0.507 0.554 0.395 0.542 0.383

3 22.075 -81.525 0.526 0.486 0.489 0.509 0.468 0.536 0.494 0.489 0.549 0.447 0.538 0.404

4 22.075 -81.375 0.529 0.450 0.498 0.512 0.468 0.558 0.487 0.527 0.545 0.426 0.533 0.398

5 22.075 -81.225 0.532 0.470 0.498 0.488 0.471 0.540 0.491 0.470 0.549 0.423 0.533 0.434

6 22.075 -81.075 0.532 0.436 0.511 0.488 0.475 0.536 0.494 0.541 0.554 0.387 0.533 0.389

7 22.075 -80.925 0.532 0.453 0.520 0.485 0.475 0.521 0.487 0.534 0.549 0.431 0.524 0.450

8 22.075 -80.775 0.532 0.453 0.523 0.494 0.475 0.564 0.483 0.523 0.545 0.451 0.519 0.473

9 22.075 -80.625 0.532 0.442 0.520 0.439 0.475 0.500 0.480 0.543 0.545 0.418 0.519 0.455

10 22.225 -81.975 0.525 0.492 0.502 0.485 0.475 0.586 0.502 0.526 0.556 0.419 0.550 0.405

11 22.225 -81.825 0.528 0.472 0.495 0.540 0.475 0.543 0.498 0.455 0.556 0.387 0.545 0.426

12 22.225 -81.675 0.531 0.481 0.492 0.512 0.475 0.543 0.502 0.474 0.561 0.376 0.545 0.417

13 22.225 -81.525 0.531 0.481 0.489 0.497 0.471 0.540 0.494 0.489 0.556 0.427 0.536 0.407

14 22.225 -81.375 0.531 0.464 0.498 0.506 0.468 0.565 0.487 0.550 0.547 0.459 0.531 0.429

15 22.225 -81.225 0.531 0.442 0.498 0.488 0.468 0.580 0.491 0.508 0.552 0.390 0.536 0.460

16 22.225 -81.075 0.531 0.475 0.508 0.503 0.471 0.518 0.491 0.508 0.552 0.431 0.536 0.398

17 22.225 -80.925 0.531 0.459 0.520 0.497 0.475 0.550 0.487 0.550 0.547 0.426 0.526 0.441

18 22.225 -80.775 0.531 0.448 0.523 0.494 0.475 0.521 0.483 0.492 0.543 0.421 0.521 0.436

19 22.375 -82.125 0.528 0.456 0.526 0.468 0.481 0.549 0.504 0.444 0.552 0.423 0.543 0.395

20 22.375 -81.975 0.531 0.448 0.520 0.532 0.481 0.556 0.500 0.463 0.552 0.431 0.538 0.442

21 22.375 -81.825 0.531 0.470 0.514 0.515 0.478 0.567 0.496 0.459 0.552 0.366 0.533 0.482

22 22.375 -81.675 0.531 0.470 0.511 0.482 0.475 0.493 0.496 0.496 0.552 0.431 0.533 0.375

23 22.375 -81.525 0.528 0.456 0.502 0.467 0.468 0.522 0.489 0.511 0.547 0.393 0.529 0.450

24 22.375 -81.375 0.525 0.480 0.508 0.479 0.461 0.559 0.481 0.504 0.538 0.483 0.519 0.450

25 22.375 -81.225 0.525 0.486 0.502 0.503 0.458 0.563 0.481 0.512 0.538 0.475 0.519 0.495

26 22.375 -81.075 0.525 0.447 0.505 0.482 0.458 0.607 0.481 0.519 0.538 0.417 0.519 0.459

27 22.375 -80.925 0.531 0.453 0.511 0.482 0.468 0.551 0.481 0.504 0.534 0.429 0.514 0.481

28 22.525 -81.825 0.540 0.424 0.520 0.509 0.481 0.549 0.481 0.473 0.527 0.453 0.510 0.477

29 22.525 -81.675 0.540 0.467 0.514 0.497 0.478 0.525 0.481 0.527 0.532 0.432 0.510 0.421

30 22.525 -81.525 0.537 0.454 0.514 0.497 0.478 0.482 0.481 0.473 0.532 0.432 0.510 0.458

31 22.525 -81.375 0.537 0.415 0.514 0.467 0.475 0.514 0.481 0.512 0.532 0.441 0.510 0.421

32 22.525 -81.225 0.534 0.429 0.508 0.527 0.471 0.547 0.481 0.519 0.532 0.432 0.510 0.477

33 22.525 -81.075 0.534 0.495 0.508 0.509 0.468 0.507 0.474 0.583 0.527 0.444 0.510 0.430

34 22.525 -80.925 0.537 0.432 0.508 0.479 0.475 0.564 0.478 0.555 0.523 0.466 0.500 0.438

35 22.525 -80.775 0.534 0.489 0.511 0.494 0.475 0.550 0.478 0.555 0.523 0.405 0.500 0.467

36 22.525 -80.625 0.534 0.434 0.514 0.485 0.471 0.554 0.474 0.512 0.523 0.483 0.495 0.490

37 22.525 -80.475 0.531 0.464 0.508 0.473 0.468 0.500 0.470 0.548 0.514 0.491 0.486 0.520

38 22.675 -81.675 0.545 0.441 0.523 0.459 0.490 0.521 0.483 0.512 0.525 0.466 0.507 0.443

39 22.675 -81.525 0.545 0.446 0.520 0.439 0.490 0.514 0.483 0.566 0.529 0.462 0.507 0.462

40 22.675 -81.375 0.543 0.470 0.520 0.468 0.486 0.573 0.483 0.512 0.529 0.436 0.507 0.500

41 22.675 -81.225 0.540 0.457 0.514 0.503 0.483 0.500 0.483 0.473 0.529 0.470 0.507 0.443

42 22.675 -81.075 0.540 0.424 0.511 0.482 0.476 0.579 0.476 0.520 0.529 0.419 0.507 0.472

43 22.675 -80.925 0.540 0.478 0.511 0.512 0.480 0.610 0.479 0.523 0.525 0.440 0.502 0.419

44 22.675 -80.775 0.537 0.454 0.511 0.500 0.476 0.471 0.479 0.500 0.520 0.443 0.498 0.433

45 22.675 -80.625 0.537 0.475 0.514 0.485 0.473 0.525 0.476 0.528 0.520 0.452 0.498 0.510

46 22.675 -80.475 0.534 0.467 0.505 0.506 0.469 0.471 0.472 0.556 0.511 0.407 0.478 0.570

47 22.825 -81.675 0.554 0.413 0.535 0.483 0.503 0.486 0.479 0.539 0.520 0.452 0.505 0.457

48 22.825 -81.525 0.554 0.407 0.532 0.463 0.503 0.547 0.483 0.496 0.525 0.422 0.510 0.453

49 22.825 -81.375 0.557 0.400 0.529 0.477 0.507 0.490 0.487 0.500 0.529 0.436 0.514 0.439

50 22.825 -81.225 0.554 0.439 0.523 0.523 0.503 0.486 0.487 0.531 0.529 0.444 0.514 0.439

51 22.825 -81.075 0.551 0.457 0.523 0.535 0.500 0.469 0.483 0.473 0.529 0.419 0.514 0.458

52 22.825 -80.925 0.551 0.484 0.520 0.515 0.497 0.548 0.483 0.496 0.529 0.419 0.505 0.476

53 22.825 -80.775 0.551 0.447 0.520 0.503 0.493 0.476 0.483 0.512 0.529 0.402 0.500 0.471

54 22.825 -80.625 0.551 0.447 0.523 0.535 0.493 0.497 0.487 0.523 0.529 0.453 0.500 0.442

55 22.825 -80.475 0.551 0.447 0.538 0.463 0.497 0.493 0.487 0.446 0.520 0.409 0.490 0.451

56 22.975 -81.825 0.566 0.440 0.550 0.453 0.517 0.454 0.485 0.504 0.518 0.491 0.507 0.419

57 22.975 -81.675 0.563 0.438 0.547 0.467 0.514 0.477 0.485 0.481 0.518 0.412 0.507 0.467

58 22.975 -81.525 0.566 0.451 0.547 0.456 0.517 0.526 0.489 0.485 0.523 0.435 0.507 0.448

59 22.975 -81.375 0.566 0.399 0.550 0.492 0.524 0.442 0.492 0.519 0.527 0.448 0.512 0.443

60 22.975 -81.225 0.563 0.438 0.547 0.494 0.524 0.435 0.492 0.550 0.532 0.427 0.517 0.486

61 22.975 -81.075 0.563 0.411 0.544 0.419 0.520 0.464 0.492 0.527 0.532 0.436 0.517 0.458

62 22.975 -80.925 0.566 0.461 0.550 0.481 0.517 0.441 0.492 0.420 0.536 0.424 0.507 0.467

63 22.975 -80.775 0.569 0.412 0.547 0.467 0.517 0.474 0.492 0.504 0.536 0.432 0.502 0.442

64 22.975 -80.625 0.569 0.423 0.550 0.442 0.517 0.441 0.500 0.496 0.541 0.429 0.502 0.452

65 23.125 -81.675 0.567 0.443 0.559 0.446 0.524 0.435 0.489 0.492 0.518 0.456 0.507 0.390

66 23.125 -81.525 0.567 0.438 0.559 0.457 0.527 0.516 0.489 0.492 0.523 0.435 0.507 0.438

67 23.125 -81.375 0.570 0.441 0.559 0.451 0.531 0.385 0.492 0.519 0.527 0.431 0.512 0.434

68 23.125 -81.225 0.570 0.405 0.562 0.465 0.531 0.468 0.492 0.489 0.532 0.479 0.512 0.472

69 23.125 -81.075 0.570 0.385 0.559 0.467 0.534 0.459 0.496 0.447 0.536 0.415 0.512 0.453

70 23.125 -80.925 0.570 0.436 0.559 0.462 0.534 0.452 0.500 0.481 0.541 0.454 0.507 0.457

71 23.125 -80.775 0.573 0.434 0.562 0.449 0.534 0.452 0.504 0.478 0.541 0.403 0.507 0.476

72 23.125 -80.625 0.573 0.429 0.562 0.465 0.534 0.452 0.508 0.481 0.545 0.408 0.502 0.452

73 23.125 -80.475 0.573 0.444 0.565 0.446 0.537 0.475 0.515 0.504 0.550 0.430 0.498 0.466

74 23.275 -81.225 0.573 0.444 0.562 0.411 0.536 0.484 0.498 0.515 0.530 0.422 0.510 0.476

75 23.275 -81.075 0.573 0.408 0.565 0.452 0.539 0.468 0.498 0.508 0.534 0.504 0.510 0.467

76 23.275 -80.925 0.573 0.383 0.565 0.414 0.539 0.468 0.506 0.500 0.543 0.437 0.510 0.448

77 23.275 -80.775 0.573 0.413 0.565 0.435 0.539 0.462 0.509 0.504 0.543 0.429 0.510 0.457

78 23.275 -80.625 0.573 0.429 0.565 0.446 0.539 0.475 0.513 0.485 0.548 0.417 0.505 0.471

79 23.275 -80.475 0.573 0.429 0.565 0.419 0.539 0.449 0.521 0.507 0.553 0.405 0.500 0.495

Aug Sep Oct Nov Dec
n° Lat [°] Long [°]

Jul



 

𝐾𝑇 𝐾𝐷

- 

- 

- 





 

𝐼0,𝑛

𝐼𝑠𝑐

𝐼0,𝑛 = 𝐼𝑠𝑐  (1 + 0.033 cos
360∙𝑛

365
) (2.23)

 (1 + 0.033 cos
360∙𝑛

365
) 𝑛

𝐾𝑇

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

err% glob -8.683 12.027 18.624 23.895 30.116 23.532 30.404 37.196 35.395 21.883 -0.373 -20.036

errr% dir -12.226 17.648 28.907 39.924 46.504 30.512 46.224 57.412 54.267 32.095 -1.420 -36.895

errr% diff -2.652 4.671 4.037 0.836 10.174 16.710 11.464 16.332 18.905 12.543 1.676 1.107

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

err% glob -5.818 14.548 19.692 22.880 27.161 19.646 26.284 34.026 34.286 22.914 1.949 -17.515

errr% dir -9.570 20.296 30.068 38.778 43.177 26.406 41.604 53.774 53.003 33.213 0.878 -34.905

errr% diff -0.461 7.027 4.973 0.010 7.672 13.038 7.942 13.644 17.931 13.495 4.046 4.295



𝐾𝑇

𝐾𝑇

𝐾𝑇,𝑚𝑜𝑑 𝐾𝐷  𝐾𝑇,𝑚𝑜𝑑

𝐾𝑇

(KT,mod)

𝑅𝑔 

𝐾𝐷

𝐾𝑇,𝑚𝑜𝑑 𝐾𝑇,𝑚𝑜𝑑

𝐾𝐷,𝑚𝑜𝑑

𝐾𝑇 𝐾𝐷

(KT,mod)

(KD,mod)

𝐾𝑇,𝑚𝑜𝑑

𝐾𝐷,𝑚𝑜𝑑

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Kt mod +5% -10% -20% -20% -25% -15% -25% -30% -25% -15% -  +25% 

err% glob 2.578 -2.662 -9.460 -8.057 -11.995 -3.036 -7.841 -15.379 -9.242 -4.204 1.949 25.608

errr% dir -1.711 2.769 -0.455 3.041 0.098 3.152 -1.151 -1.611 4.340 4.387 0.878 -1.367

errr% diff 9.475 -9.764 -22.337 -27.002 -27.169 -9.534 -26.991 -30.026 -21.919 -12.595 4.046 58.417

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Kt_m ; Kd_m +5% ; -5% -10% ; +5% -20% ; +15% -20% ; +15% -25% ; +20% -15% ; +5% -25% ; +20% -30% ; +20% -25% ; +10% -15% ; +5% -  ;  - +25% ; -25%

err% glob -0.777 0.988 -0.196 0.680 2.041 1.472 1.611 0.947 0.329 0.586 1.949 -1.439

errr% dir -1.711 2.769 -0.455 3.041 0.098 3.152 -1.151 -1.611 4.340 4.387 0.878 -1.367

errr% diff 0.809 -1.419 -0.033 -6.354 4.240 -0.278 4.762 3.560 -3.583 -3.195 4.046 -1.473



KT KD KT,mod KD,mod

KT KD KT,mod KD,mod

KT KD KT,mod KD,mod

KT KD KT,mod KD,mod

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Meteonorm 121.588 129.275 167.763 182.738 187.438 170.550 186.125 172.738 145.025 130.813 118.850 107.663

Point Solar 111.029 144.823 199.006 226.403 243.886 210.683 242.715 236.990 196.356 159.438 118.407 86.091

Corrected 120.643 130.552 167.434 183.979 191.263 173.060 189.123 174.373 145.502 131.579 121.166 106.113

GLOBAL IRRADIATION [kWh/m²]

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Meteonorm 74.638 73.138 98.513 108.775 104.550 88.000 103.075 89.600 70.963 64.713 67.525 59.463

Point Solar 65.512 86.045 126.990 152.202 153.170 114.850 150.721 141.041 109.471 85.482 66.566 37.524

Corrected 73.361 75.163 98.064 112.082 104.653 90.774 101.889 88.156 74.042 67.551 68.118 58.649

DIRECT IRRADIATION [kWh/m²]

Month JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Meteonorm 46.988 56.188 69.363 74.075 82.950 82.500 83.163 83.113 74.050 66.150 51.275 48.250

Point Solar 45.741 58.812 72.162 74.694 91.389 96.285 92.697 96.687 88.049 74.447 52.134 48.784

Corrected 47.368 55.390 69.340 69.369 86.467 82.271 87.123 86.071 71.397 64.037 53.349 47.539

DIFFUSE IRRADIATION [kWh/m²]



KT KD KT,mod KD,mod

KT KD KT,mod KD,mod

 



KT_mod KD_mod KT_mod KD_mod KT_mod KD_mod KT_mod KD_mod KT_mod KD_mod KT_mod KD_mod

0 22.075 -81.975 0.586 0.345 0.499 0.434 0.451 0.468 0.456 0.511 0.390 0.590 0.414 0.493

1 22.075 -81.825 0.591 0.334 0.499 0.434 0.454 0.479 0.458 0.464 0.395 0.496 0.416 0.502

2 22.075 -81.675 0.601 0.381 0.503 0.454 0.459 0.494 0.463 0.440 0.399 0.544 0.419 0.544

3 22.075 -81.525 0.601 0.367 0.499 0.450 0.459 0.487 0.463 0.459 0.401 0.541 0.424 0.525

4 22.075 -81.375 0.601 0.381 0.491 0.449 0.457 0.483 0.461 0.461 0.399 0.570 0.426 0.522

5 22.075 -81.225 0.605 0.364 0.491 0.457 0.462 0.471 0.463 0.471 0.399 0.583 0.431 0.522

6 22.075 -81.075 0.610 0.376 0.491 0.449 0.462 0.491 0.461 0.499 0.399 0.557 0.434 0.500

7 22.075 -80.925 0.605 0.371 0.480 0.484 0.454 0.431 0.453 0.514 0.397 0.547 0.434 0.500

8 22.075 -80.775 0.601 0.381 0.476 0.496 0.451 0.441 0.451 0.459 0.397 0.587 0.434 0.482

9 22.075 -80.625 0.601 0.381 0.480 0.484 0.454 0.424 0.451 0.485 0.399 0.577 0.434 0.482

10 22.225 -81.975 0.591 0.350 0.503 0.447 0.459 0.433 0.463 0.421 0.400 0.547 0.419 0.551

11 22.225 -81.825 0.596 0.377 0.503 0.454 0.459 0.474 0.466 0.425 0.402 0.590 0.421 0.535

12 22.225 -81.675 0.605 0.371 0.503 0.462 0.465 0.461 0.468 0.435 0.405 0.554 0.424 0.519

13 22.225 -81.525 0.605 0.356 0.499 0.450 0.462 0.477 0.463 0.459 0.402 0.531 0.424 0.544

14 22.225 -81.375 0.605 0.364 0.488 0.460 0.457 0.470 0.458 0.470 0.400 0.541 0.429 0.494

15 22.225 -81.225 0.610 0.376 0.488 0.460 0.459 0.460 0.461 0.487 0.398 0.497 0.431 0.503

16 22.225 -81.075 0.610 0.376 0.488 0.460 0.459 0.487 0.461 0.493 0.398 0.570 0.431 0.485

17 22.225 -80.925 0.601 0.374 0.480 0.484 0.454 0.445 0.451 0.517 0.396 0.567 0.434 0.500

18 22.225 -80.775 0.596 0.385 0.476 0.446 0.451 0.461 0.448 0.500 0.396 0.593 0.434 0.506

19 22.375 -82.125 0.589 0.391 0.501 0.482 0.457 0.497 0.465 0.490 0.409 0.516 0.426 0.516

20 22.375 -81.975 0.589 0.337 0.501 0.426 0.457 0.483 0.465 0.490 0.407 0.545 0.421 0.560

21 22.375 -81.825 0.589 0.345 0.497 0.406 0.457 0.470 0.462 0.487 0.405 0.541 0.421 0.547

22 22.375 -81.675 0.589 0.345 0.493 0.409 0.457 0.476 0.462 0.499 0.405 0.522 0.421 0.547

23 22.375 -81.525 0.589 0.345 0.490 0.428 0.454 0.479 0.457 0.518 0.400 0.567 0.421 0.541

24 22.375 -81.375 0.589 0.352 0.478 0.455 0.449 0.527 0.450 0.526 0.398 0.564 0.424 0.519

25 22.375 -81.225 0.589 0.337 0.478 0.455 0.449 0.513 0.450 0.520 0.396 0.553 0.426 0.497

26 22.375 -81.075 0.594 0.350 0.474 0.467 0.449 0.464 0.450 0.435 0.396 0.587 0.429 0.550

27 22.375 -80.925 0.589 0.345 0.471 0.496 0.446 0.495 0.444 0.545 0.396 0.580 0.431 0.503

28 22.525 -81.825 0.563 0.386 0.488 0.448 0.450 0.464 0.457 0.505 0.409 0.581 0.426 0.484

29 22.525 -81.675 0.568 0.407 0.484 0.443 0.450 0.478 0.455 0.514 0.407 0.564 0.426 0.528

30 22.525 -81.525 0.568 0.367 0.484 0.451 0.450 0.464 0.452 0.478 0.407 0.564 0.426 0.484

31 22.525 -81.375 0.573 0.364 0.480 0.455 0.447 0.502 0.450 0.448 0.405 0.567 0.426 0.503

32 22.525 -81.225 0.573 0.364 0.476 0.458 0.447 0.509 0.447 0.451 0.402 0.531 0.426 0.528

33 22.525 -81.075 0.578 0.353 0.476 0.458 0.447 0.474 0.450 0.487 0.402 0.551 0.426 0.547

34 22.525 -80.925 0.578 0.361 0.469 0.491 0.445 0.484 0.455 0.482 0.407 0.512 0.431 0.509

35 22.525 -80.775 0.578 0.353 0.465 0.504 0.445 0.533 0.452 0.459 0.405 0.554 0.431 0.528

36 22.525 -80.625 0.573 0.364 0.465 0.521 0.445 0.512 0.450 0.481 0.405 0.515 0.431 0.559

37 22.525 -80.475 0.568 0.391 0.461 0.473 0.439 0.490 0.444 0.519 0.402 0.557 0.429 0.556

38 22.675 -81.675 0.561 0.406 0.484 0.468 0.450 0.450 0.457 0.518 0.413 0.504 0.429 0.538

39 22.675 -81.525 0.566 0.386 0.484 0.451 0.450 0.471 0.455 0.514 0.411 0.571 0.429 0.494

40 22.675 -81.375 0.571 0.367 0.484 0.451 0.450 0.464 0.452 0.497 0.409 0.561 0.431 0.503

41 22.675 -81.225 0.571 0.359 0.480 0.463 0.447 0.488 0.452 0.485 0.407 0.564 0.429 0.581

42 22.675 -81.075 0.575 0.364 0.480 0.438 0.447 0.523 0.452 0.446 0.407 0.551 0.429 0.494

43 22.675 -80.925 0.575 0.364 0.469 0.457 0.445 0.442 0.457 0.492 0.409 0.581 0.431 0.516

44 22.675 -80.775 0.575 0.356 0.465 0.504 0.445 0.519 0.457 0.434 0.409 0.523 0.431 0.547

45 22.675 -80.625 0.575 0.356 0.465 0.512 0.445 0.512 0.455 0.469 0.407 0.551 0.431 0.472

46 22.675 -80.475 0.566 0.411 0.458 0.529 0.439 0.497 0.447 0.444 0.405 0.561 0.429 0.550

47 22.825 -81.675 0.561 0.406 0.490 0.505 0.453 0.510 0.465 0.452 0.420 0.496 0.435 0.516

48 22.825 -81.525 0.561 0.406 0.490 0.505 0.453 0.489 0.465 0.459 0.420 0.496 0.435 0.516

49 22.825 -81.375 0.571 0.383 0.494 0.420 0.456 0.438 0.465 0.471 0.420 0.547 0.435 0.473

50 22.825 -81.225 0.575 0.356 0.494 0.444 0.458 0.463 0.465 0.452 0.418 0.499 0.435 0.497

51 22.825 -81.075 0.575 0.356 0.494 0.468 0.456 0.445 0.465 0.452 0.418 0.486 0.433 0.494

52 22.825 -80.925 0.575 0.356 0.490 0.464 0.456 0.513 0.467 0.450 0.418 0.524 0.438 0.488

53 22.825 -80.775 0.580 0.361 0.486 0.484 0.456 0.472 0.470 0.466 0.418 0.556 0.440 0.449

54 22.825 -80.625 0.580 0.353 0.486 0.427 0.456 0.486 0.470 0.472 0.418 0.518 0.440 0.516

55 22.825 -80.475 0.575 0.364 0.482 0.430 0.453 0.503 0.467 0.488 0.416 0.508 0.440 0.479

56 22.975 -81.825 0.559 0.409 0.494 0.485 0.454 0.434 0.472 0.458 0.427 0.482 0.440 0.510

57 22.975 -81.675 0.559 0.409 0.494 0.468 0.454 0.448 0.470 0.466 0.424 0.473 0.438 0.549

58 22.975 -81.525 0.564 0.406 0.494 0.477 0.457 0.431 0.472 0.451 0.427 0.476 0.440 0.504

59 22.975 -81.375 0.573 0.351 0.501 0.398 0.460 0.483 0.475 0.437 0.427 0.489 0.443 0.489

60 22.975 -81.225 0.573 0.351 0.501 0.461 0.463 0.487 0.475 0.437 0.427 0.563 0.443 0.471

61 22.975 -81.075 0.578 0.356 0.501 0.461 0.463 0.480 0.475 0.443 0.427 0.482 0.443 0.513

62 22.975 -80.925 0.578 0.348 0.497 0.465 0.463 0.480 0.477 0.410 0.427 0.507 0.448 0.477

63 22.975 -80.775 0.578 0.364 0.497 0.441 0.463 0.501 0.480 0.426 0.427 0.476 0.448 0.507

64 22.975 -80.625 0.583 0.353 0.497 0.377 0.463 0.460 0.480 0.450 0.427 0.482 0.450 0.522

65 23.125 -81.675 0.566 0.390 0.496 0.460 0.454 0.496 0.472 0.439 0.427 0.501 0.443 0.501

66 23.125 -81.525 0.566 0.374 0.496 0.485 0.457 0.486 0.475 0.430 0.429 0.474 0.445 0.474

67 23.125 -81.375 0.571 0.362 0.500 0.473 0.457 0.507 0.477 0.459 0.429 0.486 0.445 0.492

68 23.125 -81.225 0.576 0.367 0.500 0.425 0.460 0.497 0.477 0.459 0.429 0.486 0.448 0.513

69 23.125 -81.075 0.576 0.351 0.500 0.425 0.460 0.456 0.480 0.469 0.429 0.542 0.448 0.483

70 23.125 -80.925 0.581 0.356 0.503 0.438 0.463 0.440 0.480 0.426 0.431 0.484 0.453 0.478

71 23.125 -80.775 0.581 0.364 0.500 0.441 0.463 0.440 0.480 0.432 0.433 0.475 0.453 0.472

72 23.125 -80.625 0.581 0.356 0.503 0.438 0.463 0.446 0.483 0.424 0.433 0.493 0.456 0.463

73 23.125 -80.475 0.581 0.364 0.500 0.449 0.465 0.444 0.485 0.446 0.431 0.496 0.456 0.493

74 23.275 -81.225 0.571 0.362 0.500 0.473 0.457 0.493 0.480 0.456 0.431 0.478 0.450 0.540

75 23.275 -81.075 0.576 0.351 0.500 0.425 0.460 0.483 0.483 0.442 0.431 0.508 0.450 0.486

76 23.275 -80.925 0.576 0.367 0.500 0.441 0.460 0.456 0.483 0.424 0.435 0.521 0.456 0.452

77 23.275 -80.775 0.576 0.359 0.500 0.425 0.463 0.446 0.483 0.430 0.435 0.527 0.456 0.469

78 23.275 -80.625 0.576 0.359 0.500 0.425 0.463 0.440 0.485 0.427 0.435 0.515 0.458 0.467

79 23.275 -80.475 0.576 0.367 0.500 0.425 0.463 0.480 0.485 0.427 0.433 0.481 0.458 0.502

Apr May Jun
n° Lat [°] Long [°]

Jan Feb Mar



KT KD KT KD KT KD KT KD KT KD KT KD

0 22.075 -81.975 0.386 0.610 0.343 0.641 0.343 0.644 0.417 0.549 0.549 0.407 0.684 0.297

1 22.075 -81.825 0.390 0.536 0.343 0.648 0.346 0.631 0.417 0.533 0.549 0.382 0.678 0.307

2 22.075 -81.675 0.395 0.577 0.343 0.604 0.351 0.622 0.423 0.533 0.554 0.395 0.678 0.287

3 22.075 -81.525 0.395 0.583 0.343 0.611 0.351 0.590 0.420 0.513 0.549 0.447 0.672 0.303

4 22.075 -81.375 0.397 0.540 0.349 0.615 0.351 0.614 0.414 0.553 0.545 0.426 0.666 0.299

5 22.075 -81.225 0.399 0.564 0.349 0.585 0.353 0.594 0.417 0.493 0.549 0.423 0.666 0.325

6 22.075 -81.075 0.399 0.524 0.357 0.586 0.356 0.589 0.420 0.568 0.554 0.387 0.666 0.292

7 22.075 -80.925 0.399 0.544 0.364 0.582 0.356 0.574 0.414 0.561 0.549 0.431 0.654 0.338

8 22.075 -80.775 0.399 0.544 0.366 0.593 0.356 0.621 0.411 0.549 0.545 0.451 0.649 0.355

9 22.075 -80.625 0.399 0.530 0.364 0.526 0.356 0.550 0.408 0.570 0.545 0.418 0.649 0.341

10 22.225 -81.975 0.394 0.590 0.351 0.582 0.356 0.644 0.427 0.552 0.556 0.419 0.687 0.304

11 22.225 -81.825 0.396 0.567 0.347 0.648 0.356 0.597 0.423 0.478 0.556 0.387 0.681 0.320

12 22.225 -81.675 0.398 0.577 0.345 0.615 0.356 0.597 0.427 0.498 0.561 0.376 0.681 0.313

13 22.225 -81.525 0.398 0.577 0.343 0.596 0.353 0.594 0.420 0.513 0.556 0.427 0.669 0.305

14 22.225 -81.375 0.398 0.557 0.349 0.607 0.351 0.622 0.414 0.577 0.547 0.459 0.664 0.321

15 22.225 -81.225 0.398 0.530 0.349 0.585 0.351 0.638 0.417 0.533 0.552 0.390 0.669 0.345

16 22.225 -81.075 0.398 0.570 0.355 0.604 0.353 0.570 0.417 0.533 0.552 0.431 0.669 0.299

17 22.225 -80.925 0.398 0.550 0.364 0.596 0.356 0.605 0.414 0.577 0.547 0.426 0.658 0.331

18 22.225 -80.775 0.398 0.537 0.366 0.593 0.356 0.574 0.411 0.517 0.543 0.421 0.652 0.327

19 22.375 -82.125 0.396 0.547 0.368 0.562 0.361 0.604 0.428 0.467 0.552 0.423 0.679 0.296

20 22.375 -81.975 0.398 0.537 0.364 0.639 0.361 0.612 0.425 0.486 0.552 0.431 0.673 0.332

21 22.375 -81.825 0.398 0.564 0.360 0.618 0.358 0.624 0.422 0.482 0.552 0.366 0.667 0.362

22 22.375 -81.675 0.398 0.564 0.357 0.579 0.356 0.542 0.422 0.521 0.552 0.431 0.667 0.281

23 22.375 -81.525 0.396 0.547 0.351 0.560 0.351 0.574 0.415 0.537 0.547 0.393 0.661 0.338

24 22.375 -81.375 0.394 0.577 0.355 0.575 0.346 0.615 0.409 0.529 0.538 0.483 0.649 0.337

25 22.375 -81.225 0.394 0.583 0.351 0.604 0.343 0.619 0.409 0.537 0.538 0.475 0.649 0.372

26 22.375 -81.075 0.394 0.536 0.353 0.578 0.343 0.668 0.409 0.545 0.538 0.417 0.649 0.344

27 22.375 -80.925 0.398 0.544 0.357 0.579 0.351 0.606 0.409 0.529 0.534 0.429 0.643 0.361

28 22.525 -81.825 0.405 0.509 0.364 0.611 0.361 0.604 0.409 0.497 0.527 0.453 0.637 0.357

29 22.525 -81.675 0.405 0.561 0.360 0.596 0.358 0.577 0.409 0.553 0.532 0.432 0.637 0.315

30 22.525 -81.525 0.402 0.544 0.360 0.596 0.358 0.530 0.409 0.497 0.532 0.432 0.637 0.343

31 22.525 -81.375 0.402 0.498 0.360 0.561 0.356 0.566 0.409 0.537 0.532 0.441 0.637 0.315

32 22.525 -81.225 0.400 0.514 0.355 0.632 0.353 0.601 0.409 0.545 0.532 0.432 0.637 0.357

33 22.525 -81.075 0.400 0.593 0.355 0.611 0.351 0.558 0.403 0.612 0.527 0.444 0.637 0.322

34 22.525 -80.925 0.402 0.518 0.355 0.575 0.356 0.621 0.406 0.582 0.523 0.466 0.625 0.329

35 22.525 -80.775 0.400 0.587 0.357 0.593 0.356 0.605 0.406 0.582 0.523 0.405 0.625 0.350

36 22.525 -80.625 0.400 0.521 0.360 0.582 0.353 0.609 0.403 0.537 0.523 0.483 0.619 0.368

37 22.525 -80.475 0.398 0.557 0.355 0.568 0.351 0.550 0.400 0.575 0.514 0.491 0.607 0.390

38 22.675 -81.675 0.409 0.529 0.366 0.551 0.367 0.573 0.411 0.537 0.525 0.466 0.634 0.333

39 22.675 -81.525 0.409 0.535 0.364 0.526 0.367 0.565 0.411 0.594 0.529 0.462 0.634 0.347

40 22.675 -81.375 0.407 0.564 0.364 0.561 0.365 0.631 0.411 0.537 0.529 0.436 0.634 0.375

41 22.675 -81.225 0.405 0.548 0.360 0.604 0.362 0.550 0.411 0.497 0.529 0.470 0.634 0.333

42 22.675 -81.075 0.405 0.509 0.357 0.579 0.357 0.636 0.404 0.546 0.529 0.419 0.634 0.354

43 22.675 -80.925 0.405 0.574 0.357 0.614 0.360 0.671 0.407 0.550 0.525 0.440 0.628 0.314

44 22.675 -80.775 0.402 0.544 0.357 0.600 0.357 0.519 0.407 0.525 0.520 0.443 0.622 0.325

45 22.675 -80.625 0.402 0.570 0.360 0.582 0.355 0.578 0.404 0.554 0.520 0.452 0.622 0.382

46 22.675 -80.475 0.400 0.560 0.353 0.607 0.352 0.518 0.401 0.583 0.511 0.407 0.598 0.428

47 22.825 -81.675 0.416 0.495 0.374 0.580 0.378 0.535 0.407 0.566 0.520 0.452 0.631 0.343

48 22.825 -81.525 0.416 0.489 0.372 0.555 0.378 0.602 0.411 0.521 0.525 0.422 0.637 0.340

49 22.825 -81.375 0.418 0.480 0.370 0.572 0.380 0.539 0.414 0.525 0.529 0.436 0.643 0.329

50 22.825 -81.225 0.416 0.527 0.366 0.628 0.378 0.535 0.414 0.557 0.529 0.444 0.643 0.329

51 22.825 -81.075 0.413 0.549 0.366 0.642 0.375 0.516 0.411 0.497 0.529 0.419 0.643 0.343

52 22.825 -80.925 0.413 0.581 0.364 0.618 0.372 0.603 0.411 0.521 0.529 0.419 0.631 0.357

53 22.825 -80.775 0.413 0.536 0.364 0.604 0.370 0.523 0.411 0.537 0.529 0.402 0.625 0.353

54 22.825 -80.625 0.413 0.536 0.366 0.642 0.370 0.546 0.414 0.549 0.529 0.453 0.625 0.332

55 22.825 -80.475 0.413 0.536 0.377 0.556 0.372 0.542 0.414 0.468 0.520 0.409 0.613 0.338

56 22.975 -81.825 0.424 0.528 0.385 0.544 0.388 0.499 0.412 0.529 0.518 0.491 0.634 0.314

57 22.975 -81.675 0.422 0.525 0.383 0.560 0.385 0.525 0.412 0.505 0.518 0.412 0.634 0.350

58 22.975 -81.525 0.424 0.541 0.383 0.547 0.388 0.579 0.415 0.509 0.523 0.435 0.634 0.336

59 22.975 -81.375 0.424 0.479 0.385 0.590 0.393 0.486 0.419 0.545 0.527 0.448 0.640 0.333

60 22.975 -81.225 0.422 0.525 0.383 0.593 0.393 0.479 0.419 0.577 0.532 0.427 0.646 0.364

61 22.975 -81.075 0.422 0.494 0.381 0.503 0.390 0.510 0.419 0.553 0.532 0.436 0.646 0.343

62 22.975 -80.925 0.424 0.553 0.385 0.577 0.388 0.485 0.419 0.441 0.536 0.424 0.634 0.350

63 22.975 -80.775 0.427 0.495 0.383 0.560 0.388 0.521 0.419 0.529 0.536 0.432 0.628 0.332

64 22.975 -80.625 0.427 0.507 0.385 0.530 0.388 0.485 0.425 0.521 0.541 0.429 0.628 0.339

65 23.125 -81.675 0.425 0.532 0.391 0.535 0.393 0.479 0.415 0.517 0.518 0.456 0.634 0.293

66 23.125 -81.525 0.425 0.526 0.391 0.548 0.395 0.568 0.415 0.517 0.523 0.435 0.634 0.329

67 23.125 -81.375 0.428 0.529 0.391 0.541 0.398 0.423 0.419 0.545 0.527 0.431 0.640 0.325

68 23.125 -81.225 0.428 0.486 0.394 0.558 0.398 0.515 0.419 0.513 0.532 0.479 0.640 0.354

69 23.125 -81.075 0.428 0.462 0.391 0.561 0.401 0.504 0.422 0.469 0.536 0.415 0.640 0.340

70 23.125 -80.925 0.428 0.523 0.391 0.554 0.401 0.497 0.425 0.505 0.541 0.454 0.634 0.343

71 23.125 -80.775 0.430 0.520 0.394 0.538 0.401 0.497 0.428 0.501 0.541 0.403 0.634 0.357

72 23.125 -80.625 0.430 0.514 0.394 0.558 0.401 0.497 0.431 0.506 0.545 0.408 0.628 0.339

73 23.125 -80.475 0.430 0.533 0.396 0.535 0.403 0.522 0.438 0.529 0.550 0.430 0.622 0.350

74 23.275 -81.225 0.430 0.533 0.394 0.493 0.402 0.532 0.423 0.541 0.530 0.422 0.637 0.357

75 23.275 -81.075 0.430 0.490 0.396 0.542 0.404 0.515 0.423 0.533 0.534 0.504 0.637 0.350

76 23.275 -80.925 0.430 0.459 0.396 0.497 0.404 0.515 0.430 0.525 0.543 0.437 0.637 0.336

77 23.275 -80.775 0.430 0.496 0.396 0.523 0.404 0.508 0.433 0.529 0.543 0.429 0.637 0.343

78 23.275 -80.625 0.430 0.514 0.396 0.535 0.404 0.522 0.436 0.510 0.548 0.417 0.631 0.353

79 23.275 -80.475 0.430 0.514 0.396 0.503 0.404 0.494 0.443 0.533 0.553 0.405 0.625 0.371

Jul Aug Sep Oct Nov Dec
n° Lat [°] Long [°]
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𝐾𝛽 =
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- 𝑛𝑖

- 𝑘

- 𝜏(𝑛𝑖)

𝜏(𝑛) =
𝑘∙(1+𝑘)2

(1+𝑘)𝑛−1
 (3.1)

- 𝐼𝐷

- 𝐼𝑝𝑣

- 𝐼𝑠 

- 𝐼𝑝𝑐 

- 𝐼𝑙

- 𝐼𝐶𝑁 

- 𝑂𝑀𝐷

- 𝑂𝑀𝑝𝑣

- 𝑂𝑀𝑠

- 𝑂𝑀𝑝𝑐

- 𝑂𝑀𝑙

- ℎ𝑦𝑒𝑎𝑟 = 8760

- 𝐸𝑑

- 𝑃

- 𝐶𝐹𝑖

- 𝐶𝑖 

- 𝐿𝐸𝐶𝑖



 

(𝐶𝑝𝑣,𝑖𝑛𝑑) (𝐶𝑠,𝑖𝑛𝑑)

 (𝐶𝑝𝑐,𝑖𝑛𝑑)

𝐿𝐸𝐶𝑝𝑣,𝑖𝑛𝑑 = 𝐶𝑝𝑣,𝑖𝑛𝑑 + 𝐶𝑠,𝑖𝑛𝑑 + 𝐶𝑝𝑐,𝑖𝑛𝑑 (3.2)

𝐶𝑝𝑣,𝑖𝑛𝑑 =
𝜏(𝑛𝑝𝑣) · 𝐼𝑝𝑣 + 𝑂𝑀𝑝𝑣

𝐶𝐹𝑝𝑣  ·  ℎ𝑦𝑒𝑎𝑟
∙ 102 (3.3)

𝐶𝐹𝑝𝑣

𝐶𝐹𝑝𝑣 =
𝜂𝑝𝑣 ∙ 𝜂𝑠𝑡𝑐 ∙ 𝐻𝛽 ∙ 𝐴𝑝𝑣

𝑃𝑝𝑣 ∙ ℎ𝑦𝑒𝑎𝑟
 (3.4)

- 𝜂𝑝𝑣

- 𝜂𝑠𝑡𝑐

𝐼𝑠𝑡𝑐 = 1 kW/m2 𝑇𝑠𝑡𝑐 = 25 ℃ 

- 𝐴𝑝𝑣

- 𝐻𝛽

- 𝑃𝑝𝑣

𝑃𝑝𝑣 = 𝐼𝑠𝑡𝑐 ∙ 𝜂𝑠𝑡𝑐 ∙ 𝐴𝑝𝑣 (3.5)

𝐶𝐹𝑝𝑣 =
𝜂𝑝𝑣 ∙ 𝐻𝛽

ℎ𝑦𝑒𝑎𝑟
 (3.6)

𝑃𝑃𝑉 =
𝐸𝑎

𝐶𝐹𝑃𝑉 ∙ ℎ𝑦𝑒𝑎𝑟
 (3.7)



- 𝐸𝑎 𝐸𝑎 = 𝐸𝑑 ∙ 365

𝐶𝑠,𝑖𝑛𝑑 =
𝜏(𝑛𝑠) · 𝐼𝑠 + 𝑂𝑀𝑠

𝐸𝑎
∙ 𝐶 ∙ 102 (3.8)

𝐶

𝐶 =
𝑑 ∙ 𝐸𝑑

𝜂𝑠 ∙ 𝐷𝑜𝐷
 (3.9)

- 𝑑

- 𝐷𝑜𝐷

- 𝜂𝑠

𝐶𝑝𝑐,𝑖𝑛𝑑 =
𝜏(𝑛𝑝𝑐) · 𝐼𝑝𝑐 + 𝑂𝑀𝑝𝑐

𝐿𝐹𝑖,𝑝𝑣  · ℎ𝑦𝑒𝑎𝑟
∙ 102 (3.10)

𝐿𝐹𝑖,𝑝𝑣

 

𝑓𝑙

�̅� 𝑃𝑝𝑒𝑎𝑘

𝑓𝑙 =
�̅�

𝑃𝑝𝑒𝑎𝑘
 (3.11)

𝑘𝑐



𝐿𝐹𝑖,𝑝𝑣 = 𝑓𝑙  ∙  𝜂𝑖𝑛𝑣,𝑝𝑣 · 𝑘𝑐 (3.12)

- 𝜂𝑖𝑛𝑣,𝑝𝑣

 

 

 

 

(𝑓𝑟)

 𝑓𝑟 = 0 →

 𝑓𝑟 = 1 →

 0 < 𝑓𝑟 < 1 →

(𝐸𝑎,𝑐𝑒𝑛𝑡𝑟)

(365 ∙ 𝐸𝑑,𝑖)

𝐸𝑎,𝑐𝑒𝑛𝑡𝑟 = 365 ∙ ∑ 𝐸𝑑,𝑖
𝑖

 (3.13)

(𝐸𝑃𝑉)

𝐸𝑃𝑉 = 𝑓𝑟 ∙ 𝐸𝑎,𝑐𝑒𝑛𝑡𝑟 (3.14)

(𝐸𝐷𝑖𝑒𝑠𝑒𝑙)

𝐸𝐷𝑖𝑒𝑠𝑒𝑙 = 𝐸𝑎,𝑐𝑒𝑛𝑡𝑟 − 𝐸𝑃𝑉 (3.15)



(𝐶𝑝𝑣,𝑐𝑒𝑛𝑡𝑟) (𝐶𝑠,𝑐𝑒𝑛𝑡𝑟)

(𝐶𝑝𝑐,𝑐𝑒𝑛𝑡𝑟) (𝐶𝐷) (𝐶𝐹)  (𝐶𝑙) 𝐶𝐶𝑁

𝐿𝐸𝐶𝑐𝑒𝑛𝑡𝑟 = 𝐶𝑝𝑣,𝑐𝑒𝑛𝑡𝑟 + 𝐶𝑠,𝑐𝑒𝑛𝑡𝑟 + 𝐶𝑝𝑐,𝑐𝑒𝑛𝑡𝑟 + 𝐶𝐷 + 𝐶𝐹 + 𝐶𝑙 + 𝐶𝐶𝑁 (3.16)

𝐶𝑝𝑣,𝑐𝑒𝑛𝑡𝑟 =
𝜏(𝑛𝑝𝑣,𝑐𝑒𝑛𝑡𝑟) · 𝐼𝑝𝑣,𝑐𝑒𝑛𝑡𝑟 + 𝑂𝑀𝑝𝑣,𝑐𝑒𝑛𝑡𝑟

𝐶𝐹𝑝𝑣,𝑐𝑒𝑛𝑡𝑟  · ℎ𝑦𝑒𝑎𝑟
∙ 102 (3.20)

𝐶𝐹𝑝𝑣,𝑐𝑒𝑛𝑡𝑟

𝐶𝐹𝑝𝑣,𝑐𝑒𝑛𝑡𝑟 =
𝜂𝑝𝑣,𝑐𝑒𝑛𝑡𝑟 ∙ 𝐻𝛽

ℎ𝑦𝑒𝑎𝑟
 (3.21)

𝜂𝑝𝑣,𝑐𝑒𝑛𝑡𝑟

𝑃𝑃𝑉,𝑐𝑒𝑛𝑡𝑟 =
𝐸𝑃𝑉

𝐶𝐹𝑃𝑉,𝑐𝑒𝑛𝑡𝑟 ∙ ℎ𝑦𝑒𝑎𝑟
 (3.22)

𝐶𝑠,𝑐𝑒𝑛𝑡𝑟 =
𝜏(𝑛𝑠,𝑐𝑒𝑛𝑡𝑟) · 𝐼𝑠,𝑐𝑒𝑛𝑡𝑟 + 𝑂𝑀𝑠,𝑐𝑒𝑛𝑡𝑟

𝐸𝑎,𝑐𝑒𝑛𝑡𝑟
∙ 𝐶𝑐𝑒𝑛𝑡𝑟 ∙ 102 (3.23)

𝐶𝑐𝑒𝑛𝑡𝑟

𝐶𝑐𝑒𝑛𝑡𝑟 =
𝑑𝑐𝑒𝑛𝑡𝑟 ∙ ∑ 𝐸𝑑,𝑖𝑖

𝜂𝑠,𝑐𝑒𝑛𝑡𝑟 ∙ 𝐷𝑜𝐷𝑐𝑒𝑛𝑡𝑟
 (3.24)

- 𝑑𝑐𝑒𝑛𝑡𝑟

- 𝐷𝑜𝐷𝑐𝑒𝑛𝑡𝑟

- 𝜂𝑠,𝑐𝑒𝑛𝑡𝑟



𝐶𝑝𝑐,𝑐𝑒𝑛𝑡𝑟 =
𝜏(𝑛𝑝𝑐,𝑐𝑒𝑛𝑡𝑟) · 𝐼𝑝𝑐,𝑐𝑒𝑛𝑡𝑟 + 𝑂𝑀𝑝𝑐,𝑐𝑒𝑛𝑡𝑟

𝐿𝐹𝑖𝑛𝑣,𝑐  · ℎ𝑦𝑒𝑎𝑟
∙ 1.5 ∙ 102 (3.25)

𝐿𝐹𝑝𝑐,𝑐

𝐿𝐹𝑝𝑐,𝑐 = 𝑓𝑙  ∙  𝜂𝑝𝑐,𝑐𝑒𝑛𝑡𝑟 · 𝑘𝑐 (3.26)

- 𝜂𝑝𝑐,𝑐𝑒𝑛𝑡𝑟

(𝐶𝑔)

(𝐶𝑟𝑒𝑐)

𝐶𝐷 = 𝐶𝑔 + 𝐶𝑟𝑒𝑐 ∙
𝐸𝐷𝑖𝑒𝑠𝑒𝑙

𝐸𝑎,𝑐𝑒𝑛𝑡𝑟
 (3.27)



𝐶𝑔 = (
𝜏(𝑛𝐷) · 𝐼𝐷

𝐶𝐹𝐷  · ℎ𝑦𝑒𝑎𝑟
+ 𝑂𝑀𝐷) ∙ 102 (3.28)

𝐶𝑟𝑒𝑐 =

𝜏(𝑛𝐷) · (0.25 ∙ 𝐼𝐷)
1 + 𝑘𝑛𝑟𝑒𝑐

𝐶𝐹𝐷 ∙ ℎ𝑦𝑒𝑎𝑟
∙ 102 (3.29)

𝐶𝐹𝐷

𝐶𝐹𝐷 =
𝐸𝐷𝑖𝑒𝑠𝑒𝑙

𝑃𝐷 ∙ ℎ𝑦𝑒𝑎𝑟
 (3.30)

𝑃𝐷

𝑃𝐷 = 𝑓𝑑 ∙ ∑ 𝑃𝑖
𝑖

 (3.31)

- 𝑃𝑖

- 𝑓𝑑

𝑃𝐷

𝐶𝐹 = 𝐶𝑂𝐹 ∙ 𝐹𝑝 ∙ (1 − 𝑓𝑟) ∙ 102 (3.32)

- 𝐶𝑂𝐹

- 𝐹𝑝



𝐶𝐿𝑉 =
𝜏(𝑛𝑙) · 𝐼𝑙 + 𝑂𝑀𝑙

𝐸𝑎,𝑐𝑒𝑛𝑡𝑟
∙

𝐿𝑙

103
∙ 102 (3.33)

𝐿𝑙

𝐿𝑙 = 𝐿𝑚𝑎𝑖𝑛𝑙𝑖𝑛𝑒
+ 𝑑𝑃𝑜𝑤𝑒𝑟𝑃𝑙𝑎𝑛𝑡 ∑ 𝑑𝑙𝑜𝑎𝑑,𝑖

𝑖
 (3.34)

- 𝐿𝑚𝑎𝑖𝑛_𝑙𝑖𝑛𝑒

- 𝑑𝑃𝑜𝑤𝑒𝑟𝑃𝑙𝑎𝑛𝑡

- 𝑑𝑙𝑜𝑎𝑑,𝑖

𝐶𝐶𝑁 =
𝜏(𝑛𝐷) · 𝐼𝐶𝑁 ∙ ∑ 𝑃𝑖𝑖

𝐸𝑎,𝑐𝑒𝑛𝑡𝑟
∙ 102 (3.35)

 

- 

- 

- 

- 

- 



𝑓







 

 

- 

- 

- 

- 



 

Engine-drive AC Generator DENYO 

Model DCA-100 ESI 

Brushless AC Generator 

Model DB-1101L 

Phases 3 

Wires 4 

Rated Output 100 kVA 

Rated Voltage 220 V 

Rated Current 262 A 

Frequency 60 Hz 

Rating Continuous 

Power Factor 0.8 

Poles 4 

Engine 

Model DB-6BG1T 

Rated Output 91.3 kW – 1800 rpm 

Piston displacement 6494 l 

Fuel Diesel 

 

 



 

PV module Canadian Solar 

Model SuperPower CS6K-295MS 

Type Monocrystalline 

Temperature coefficient -0.39 %/℃ 

Operating temperature 45 ℃ 

Efficiency 18.02 % 

Global efficiency 80 % 

Lifetime 25 years 

 

BAE Solar Battery 

Model Secura PVS BLOCK 

Type Lead-Acid 

Voltage 6 V 

Nominal Capacity 2.17 kWh 

Maximum Capacity 362 Ah 

Capacity Ratio 0.36 

Maximum Charge 55.8 A 

Maximum Discharge 522 A 

DoD 70 % 

Efficiency 85 % 

Lifetime 18 years 

 



Multicluster Box SMA 

Model Multicluster Box 12 

Voltage Three-phase 127/220 V 

Frequency 60 Hz 

PV Inverter SMA 

Model Sunny Tripower 
15000TL/20000TL/25000TL 

Bidirectional Inverter Sunny Island 

Model 8.0H 

Output Voltage 120 V 

Frequency 60 Hz 

Power Conditioning System 

Efficiency 95 % 

Lifetime 15 years 

 

Low Voltage Line 

Voltage 127/220 V (±10%) 

Frequency 60 Hz (±0.6 Hz) 

Type Three-phase (3F+N) 
Single-phase  



 

Building n 

House 85 

Medical center 1 

Pharmacy 1 

School 1 

Cellar 1 

Canteen 1 

Refrigerator 1 

Video room 1 

Social center 1 

Water pump 1 



Demand characterization 

Energy [kWh] Power [kW] 

Actual (12 h) 265 Minimum 12 

Total estimated 437 Peak 34 

𝑃𝑝𝑒𝑎𝑘 �̅� 𝑓𝑙

𝑓𝑙 =
�̅�
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𝑃𝑝𝑢𝑚𝑝 = 2.5 kW

𝑓𝑐

𝑃𝑝𝑒𝑎𝑘,𝑡𝑜𝑡 = ∑ 𝑃𝑝𝑒𝑎𝑘,𝑖
𝑖

=
𝑃𝑝𝑒𝑎𝑘,𝑎𝑔𝑔𝑟

𝑓𝑐
=

34 

0.4
= 85 kW



Building n 
𝑬𝒅,𝒊  

[kWh/day] 

𝑬𝒅,𝒕𝒐𝒕    

[kWh/day] 

𝑷𝒑𝒆𝒂𝒌,𝒊 

[kW] 

𝑷𝒑𝒆𝒂𝒌,𝒕𝒐𝒕,𝒊 

[kW] 
𝒇𝒄 

𝑷𝒑𝒆𝒂𝒌,𝒂𝒈𝒈𝒓  

[kW] 

House 85 4.5 383.2 0.9 75.8 

0.4 34 

Medical center 1 4.5 4.5 0.9 0.9 

Pharmacy 1 2.3 2.3 0.4 0.4 

School 1 4.5 4.5 0.9 0.9 

Cellar 1 4.5 4.5 0.9 0.9 

Canteen 1 4.5 4.5 0.9 0.9 

Refrigerator 1 6.8 6.8 1.3 1.3 

Video room 1 2.3 2.3 0.4 0.4 

Social center 1 4.5 4.5 0.9 0.9 

Water pump 1 20.0 20.0 2.5 2.5 

Total 94   437.0   85.0 

 

 

𝑘

𝑘𝑛

𝑘𝑟 𝑘𝑛

𝑖

𝑘𝑟 =
𝑘𝑛 − 𝑖

1 + 𝑖
 (3.36)

ECONOMIC INDEXES 

Nominal Discount Rate 10 % 

Inflation Rate 2.8 % 

Real Discount Rate 7 % 



 

- 

- 

- 

- 

- 

- 

- 𝜂𝑝𝑣 = 65% ; 

- 𝜂𝑝𝑣,𝑐𝑒𝑛𝑡𝑟 = 



npv Ipv [€/kWp] OMpv[€/kWp] 𝜼pv 

25 2443 18 65% 

npv,centr Ipv,centr [€/kWp] OMpv,centr[€/kWp] 𝜼pv,centr 

25 1558 14 80% 

 

∙

- 

- 

- 𝑓𝑑

𝑛𝐷 =

𝑛𝑟 =

nD nrec ID [€/kW] OMD [€/(hop·kW)] 𝒇𝒅  

20 5 400 0.02 0.77 

 Fp [€/l] COF  [l/kWh] 

1.78 0.40 



 

ns Is [€/kWh] OMs[€/kWh] 𝜼𝐬 d [days] DoD 

18 180 4 85% 3 70% 

 

ns,centr Is,centr [€/kWh] OMs,centr[€/kWh] 𝜼𝐬,𝐜𝐞𝐧𝐭𝐫 dcentr [days] DoDcentr 

18 180 4 85% 2 70% 

ns,centr Is,centr [€/kWh] OMs,centr[€/kWh] 𝜼𝐬,𝐜𝐞𝐧𝐭𝐫 dcentr [days] DoDcentr 

18 180 4 85% 1 70% 



npc,ind Ipc,ind [€/kW] OMpc,ind[€/kW] 𝜼inv,pv 

15 267 0 95% 

 

npc,centr Ipc,centr [€/kW] OMpc,centr[€/kW] 𝜼pc,centr 

15 267 0 95% 

 

nLV ILV [€/km] OMLV[€/km] ICN [€/kW] 

30 16000 160 100 



 

- 

- 

- 

- 

- 

- 

- 

- 



 

 

 



 

npv Ipv 

[€/kW] 

OMpv 

[€/kW] 

𝜂pv ns Is 

[€/kWh] 
OMs 

[€/kWh] 

𝜂s  d 
[days] 

DoD npc,ind Ipc,ind 

[€/kW] 
OMpc,ind 

[€/kW] 
𝜂inv,pv 

25 2443 18 65% 18 180 4 85% 3 70% 15 267 0 95% 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

- - 4.3 13.9 2.8 - - 

EDiesel 
[kWh/year] 

PDiesel [kW] CFDiesel EPV  
[kWh/year] 

PPV  

[kW] 
CFpv LECpv 

[€cents/kWh] 

- - - 1642.5 1.1 16.5%. 21.0 





 



 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 3 70% 15 267 0 95% 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

- - - - - - - 30 16000 160 100 0.53 100% PV 

 

npv Ipv 

[€/kW] 

OMpv 

[€/kW] 

𝜂pv ns Is 

[€/kWh] 
OMs 

[€/kWh] 

𝜂s  d 
[days] 

DoD npc,ind Ipc,ind 

[€/kW] 
OMpc,ind 

[€/kW] 
𝜂inv,pv 

25 2443 18 65% 18 180 4 85% 3 70% 15 267 0 95% 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 3 70% 15 267 0 95% 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

- - - - - - - 30 16000 160 100 0.53 100% PV 

 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 3 70% 15 267 0 95% 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

- - - - - - - 30 - 160 - 0.53 100% PV 



 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

- - 2.4 13.9 4.1 1.07 0.15 

EDiesel 
[kWh/year] 

PDiesel [kW] CFDiesel EPV  
[kWh/year] 

PPV  

[kW] 
CFpv LECcentr 

[€cents/kWh] 

- - - 160928.5 90.4 20.3%. 21.6 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

- - 2.4 13.9 4.1 0.87 0.15 

EDiesel 
[kWh/year] 

PDiesel [kW] CFDiesel EPV  
[kWh/year] 

PPV  

[kW] 
CFpv LECcentr 

[€cents/kWh] 

- - - 115851 65.1 20.3%. 21.4 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

- - 2.4 13.9 4.1 0.48 - 

EDiesel 
[kWh/year] 

PDiesel [kW] CFDiesel EPV  
[kWh/year] 

PPV  

[kW] 
CFpv LECcentr 

[€cents/kWh] 

- - - 115851 65.1 20.3%. 20.9 





 𝒇𝒓

 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 2 70% 15 267 0 95% 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 400 0.02 0.77 1.78 0.40 30 16000 160 100 0.53 75% H 

 

npv Ipv 

[€/kW] 

OMpv 

[€/kW] 

𝜂pv ns Is 

[€/kWh] 
OMs 

[€/kWh] 

𝜂s  d 
[days] 

DoD npc,ind Ipc,ind 

[€/kW] 
OMpc,ind 

[€/kW] 
𝜂inv,pv 

25 2443 18 65% 18 180 4 85% 3 70% 15 267 0 95% 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 2 70% 15 267 0 95% 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 400 0.02 0.77 1.78 0.40 30 16000 160 100 0.53 75% H 

 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 2 70% 15 267 0 95% 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 - 0.02 0.77 1.78 0.40 30 - 160 - 0.53 75% H 



 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

4.0 17.8 2.4 9.3 4.1 1.07 0.15 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

40232.1 66.6 6.9% 120696.4 67.8 20.3% 38.8 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

4.0 17.8 2.4 9.3 4.1 0.87 0.15 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

28962.8 48.7 6.8% 86888.25 48.8 20.3% 38.6 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

2 17.8 2.4 9.3 4.1 0.48 - 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

40232.1 80 5.7% 120696.4 67.8 20.3% 36.1 





 𝒇𝒓

 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 1 70% 15 267 0 95% 

nD nrec ID 

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp 

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 400 0.02 0.77 1.78 0.40 30 16000 160 100 0.53 50% H 

 

npv Ipv 

[€/kW] 

OMpv 

[€/kW] 

𝜂pv ns Is 

[€/kWh] 
OMs 

[€/kWh] 

𝜂s  d 
[days] 

DoD npc,ind Ipc,ind 

[€/kW] 
OMpc,ind 

[€/kW] 
𝜂inv,pv 

25 2443 18 65% 18 180 4 85% 3 70% 15 267 0 95% 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 1 70% 15 267 0 95% 

nD nrec ID 

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp 

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 400 0.02 0.77 1.78 0.40 30 16000 160 100 0.53 50% H 

 

npv,centr Ipv,centr 

[€/kW] 
OMpv,centr 

[€/kW] 
𝜂pv,centr ns,centr Is,centr 

[€/kWh] 
OMs,centr 

[€/kWh] 
𝜂s,centr dcentr 

[days] 
DoDcentr npc,centr Ipc,centr 

[€/kW] 
OMpc,centr 

[€/kW] 
𝜂pc,centr 

25 1558 14 80% 18 180 4 85% 1 70% 15 267 0 95% 

nD nrec ID 

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp 

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 - 0.02 0.77 1.78 0.40 30 - 160 - 0.53 50% H 

𝑓𝑟



 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

3.1 35.6 2.4 4.6 4.1 1.07 0.15 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

80464.3 66.6 13.8% 80464.3 45.2 20.3% 51.0 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

3.1 35.6 2.4 4.6 4.1 0.87 0.15 

EDiesel 
[kWh/year] 

PDiesel [kW] CFDiesel EPV  
[kWh/year] 

PPV  
[kW] 

CFpv LECcentr 
[€cents/kWh] 

57925.5 48.7 13.6% 57925.5 32.53 20.3% 50.8 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

2 35.6 2.4 4.6 4.1 0.48 - 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

80464.3 80 11.5% 80464.3 45.2 20.3% 49.2 





 

 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 400 0.02 0.77 1.78 0.40 30 16000 160 100 0.53 0% D 

 

npv Ipv 

[€/kW] 

OMpv 

[€/kW] 

𝜂pv ns Is 

[€/kWh] 
OMs 

[€/kWh] 

𝜂s  d 
[days] 

DoD npc,ind Ipc,ind 

[€/kW] 
OMpc,ind 

[€/kW] 
𝜂inv,pv 

25 2443 18 65% 18 180 4 85% 3 70% 15 267 0 95% 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 400 0.02 0.77 1.78 0.40 30 16000 160 100 0.53 0% D 

 

nD nrec ID  

[€/kW] 
OMD 

[€/(h·kW)] 
𝑓𝑑  Fp  

[€/l] 
COF  

[l/kWh] 
nLV ILV 

[€/km] 
OMLV 

[€/km] 
ICN 

[€/kW] 
𝑓𝑙  𝑓𝑟  Type 

20 5 - 0.02 0.77 1.78 0.40 30 - 160 - 0.53 0% D 



 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

2.6 71.2 - - - 1.07 0.15 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

160928.5 66.6 27.6% - - - 75.0 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

2.6 71.2 - - - 0.87 0.15 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

115851 48.7 27.1% - - - 74.8 

 

CD  

[€cents/kWh] 
CF  

[€cents/kWh] 
CPV  

[€cents/kWh] 
Cs  

[€cents/kWh] 
Cpc  

[€cents/kWh] 
CLV  

[€cents/kWh] 
CCN  

[€cents/kWh] 

2 71.2 - - - 0.48 - 

EDiesel 
[kWh/year] 

PDiesel  

[kW] 
CFDiesel EPV  

[kWh/year] 
PPV [kW] CFPV LECcentr 

[€cents/kWh] 

160928.5 80 23% - - - 73.7 





 



 

TOTAL 
  

Diesel  
[€cents/kWh] 

PV 
[€cents/kWh] 

Storage 
[€cents/kWh] 

PC 
[€cents/kWh] 

Fuel 
[€cents/kWh] 

Line 
[€cents/kWh] 

Total 
[€cents/kWh] 

PV stand-alone 0 4.3 13.9 2.8 0 0 21.0 

PV centralized 0 2.4 13.9 4.1 0 1.2 21.6 

Hybrid 75% PV 4.0 2.4 9.3 4.1 17.8 1.2 38.8 

Hybrid 50% PV 3.1 2.4 4.6 4.1 35.6 1.2 51.0 

Diesel genset 2.6 0 0 0 71.2 1.2 75.0 

 



 

PARTIAL 
  

Diesel  
[€cents/kWh] 

PV 
[€cents/kWh] 

Storage 
[€cents/kWh] 

PC 
[€cents/kWh] 

Fuel 
[€cents/kWh] 

Line 
[€cents/kWh] 

Total 
[€cents/kWh] 

PV stand-alone 0 4.3 13.9 2.8 0 0 21.0 

PV centralized 0 2.4 13.9 4.1 0 1.0 21.4 

Hybrid 75% PV 4.0 2.4 9.3 4.1 17.8 1.0 38.6 

Hybrid 50% PV 3.1 2.4 4.6 4.1 35.6 1.0 50.8 

Diesel genset 2.6 0 0 0 71.2 1.0 74.8 

 



 

REAL  

Diesel  
[€cents/kWh] 

PV 
[€cents/kWh] 

Storage 
[€cents/kWh] 

PC 
[€cents/kWh] 

Fuel 
[€cents/kWh] 

Line 
[€cents/kWh] 

Total 
[€cents/kWh] 

PV stand-alone 0 4.3 13.9 2.8 0 0 21.0 

PV centralized 0 2.4 13.9 4.1 0 0.5 20.9 

Hybrid 75% PV 2.0 2.4 9.3 4.1 17.8 0.5 36.1 

Hybrid 50% PV 2.0 2.4 4.6 4.1 35.6 0.5 49.2 

Diesel genset 2.0 0 0 0 71.2 0.5 73.7 

 



 


































