
Appendix 2

381.05514 kWh -386.4786 kWh 31.75 kWh 55.95 kWh 1.87 kWh

date
Production
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 [kWh]
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 [kWh]
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01/01/2017 0 0 01/02/2017 0.0836 -0.1396 01/03/2017 0.4 -0.0116 01/04/2017 0.622 -1.98 01/05/2017 4.22 -2.77 01/06/2017 2.89 -2.17
02/01/2017 0.0143 -0.0092 02/02/2017 0.0224 -0.1488 02/03/2017 0.2401 -0.004 02/04/2017 0.4021 -0.6695 02/05/2017 3.71 -4.99 02/06/2017 1 -0.9404
03/01/2017 0.01574 -0.004 03/02/2017 0.0309 -0.1505 03/03/2017 0.3852 -0.003 03/04/2017 0.5956 -0.1222 03/05/2017 3.09 -2.95 03/06/2017 1.72 -1.24
04/01/2017 0 0 04/02/2017 0.0171 -0.1203 04/03/2017 0.1739 -0.0064 04/04/2017 1.93 -0.7915 04/05/2017 4.2 -2.8 04/06/2017 3.99 -2.58
05/01/2017 0.0199 -0.003 05/02/2017 0.0291 -0.0858 05/03/2017 0.3668 -0.4338 05/04/2017 0.682 -1.46 05/05/2017 3.21 -2.51 05/06/2017 1.62 -1.77
06/01/2017 0.0365 -0.0086 06/02/2017 0.2022 -0.1329 06/03/2017 0.8212 -0.0011 06/04/2017 3.25 -2.02 06/05/2017 2.65 -2.62 06/06/2017 3.13 -2.27
07/01/2017 0 0 07/02/2017 0.1961 -0.1197 07/03/2017 1.49 -1.4 07/04/2017 0.6867 -1.5 07/05/2017 3.67 -3.73 07/06/2017 2.54 -4.24
08/01/2017 0.0502 -0.0014 08/02/2017 0.2185 -0.0976 08/03/2017 0.2347 -1.53 08/04/2017 3.13 -2.02 08/05/2017 2.57 -2.54 08/06/2017 3.38 -3.71
09/01/2017 0.0564 -0.0035 09/02/2017 0.166 -0.0565 09/03/2017 0.6483 -1.63 09/04/2017 0.5977 -1.44 09/05/2017 2.19 -2.19 09/06/2017 0.7234 -1.83
10/01/2017 0.0373 -0.0071 10/02/2017 0.2018 -0.0885 10/03/2017 0.4717 -1.65 10/04/2017 0.9524 -1.53 10/05/2017 1.53 -1.81 10/06/2017 3.16 -2.64
11/01/2017 0 0 11/02/2017 0.2129 -0.1558 11/03/2017 2.63 -1.4 11/04/2017 0.8004 -1.55 11/05/2017 2.32 -2.8 11/06/2017 1.16 -1.69
12/01/2017 0 0 12/02/2017 0.0773 -0.1732 12/03/2017 1.14 -1.62 12/04/2017 2.82 -0.747 12/05/2017 2.46 -2.61 12/06/2017 0.1612 -2.63
13/01/2017 0 0 13/02/2017 0.3983 -0.1979 13/03/2017 2.55 -1.75 13/04/2017 1.57 -1.63 13/05/2017 1.51 -2.62 13/06/2017 - -
14/01/2017 0.0316 -0.0056 14/02/2017 0.3838 -0.3595 14/03/2017 0.2035 -1.62 14/04/2017 1.66 -1.82 14/05/2017 3.7 -2.39 14/06/2017 - -
15/01/2017 0.0041 -0.0041 15/02/2017 0.5274 -0.198 15/03/2017 0.5054 -0.9866 15/04/2017 2.21 3.69 15/05/2017 1.07 -1.44 15/06/2017 - -
16/01/2017 0.0333 -0.0034 16/02/2017 0.1273 -0.1694 16/03/2017 2.97 -1.11 16/04/2017 2.94 -3.26 16/05/2017 4.28 -3.84 16/06/2017 2.54 -2.2
17/01/2017 0.0104 -0.0098 17/02/2017 0.1405 -0.207 17/03/2017 0.1992 -1.55 17/04/2017 2.77 -2.08 17/05/2017 1.38 -1.61 17/06/2017 2.58 -2.86
18/01/2017 0.006 -0.0043 18/02/2017 0.4328 -0.3409 18/03/2017 0.4381 -0.9385 18/04/2017 3.6 -2.24 18/05/2017 0.9495 -1.45 18/06/2017 1.2 -3.06
19/01/2017 0.0348 -0.0041 19/02/2017 0.0402 -0.3199 19/03/2017 3.36 -0.5094 19/04/2017 3.68 -2.85 19/05/2017 2.17 -1.81 19/06/2017 3.67 -3.16
20/01/2017 0.1283 -0.0028 20/02/2017 0.2879 -0.1506 20/03/2017 1.53 -1.5 20/04/2017 2.39 -4.2 20/05/2017 1.85 -1.49 20/06/2017 0.754 -2.18
21/01/2017 0.1079 -0.0036 21/02/2017 1.09 -1.08 21/03/2017 0.3964 -1.46 21/04/2017 1.62 -1.84 21/05/2017 3.07 -2.38 21/06/2017 2.8 -2.03
22/01/2017 0.0173 -0.0079 22/02/2017 0.3522 -1.62 22/03/2017 0.7518 -1.52 22/04/2017 2.2 -2.24 22/05/2017 3.05 -3.1 22/06/2017 2.26 -2.02
23/01/2017 0.0457 -0.0072 23/02/2017 0.033 -0.9711 23/03/2017 2.76 -1.38 23/04/2017 2.55 -2.42 23/05/2017 2.89 -2.55 23/06/2017 1.69 -1.97
24/01/2017 0.1143 -0.0016 24/02/2017 0.0146 -0.0047 24/03/2017 3.4 -2.71 24/04/2017 2.01 -2.36 24/05/2017 2.52 -2.82 24/06/2017 2.15 -2.02
25/01/2017 0 -0.0255 25/02/2017 1.34 -0.0044 25/03/2017 0.5787 -1.74 25/04/2017 0.9435 -1.62 25/05/2017 2.01 -3.22 25/06/2017 1.77 -1.78
26/01/2017 0.1606 -0.0999 26/02/2017 0.8801 -0.0044 26/03/2017 0.8721 -1.5 26/04/2017 0.969 -0.1895 26/05/2017 2.86 -2.31 26/06/2017 3.07 -1.49
27/01/2017 0.2223 -0.0828 27/02/2017 0.505 -0.0025 27/03/2017 1.42 -1.4 27/04/2017 1.35 -0.0803 27/05/2017 1.63 -2.43 27/06/2017 2.8 -2.04
28/01/2017 0.2121 -0.1865 28/02/2017 0.1894 -1.71 28/03/2017 1.64 -1.81 28/04/2017 1.49 -1.51 28/05/2017 1.46 -2.1 28/06/2017 2.74 -2.86
29/01/2017 0.0494 -0.2381 29/03/2017 2.94 -1.86 29/04/2017 2.02 -2.04 29/05/2017 1.22 -1.54 29/06/2017 3.05 -2.97
30/01/2017 0.0281 -0.1108 30/03/2017 3.58 -3.1 30/04/2017 0.9087 -1.58 30/05/2017 1.68 -1.69 30/06/2017 3.21 -3.18
31/01/2017 0.2148 -0.117 31/03/2017 0.9151 -1.64 31/05/2017 1.2 -1.49

SUM 1.65134 -0.9518 SUM 8.2004 -8.8095 SUM 40.0122 -39.7744 SUM 53.3501 -46.1 SUM 76.3195 -76.6 SUM 61.7586 -63.5304
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01/07/2017 3.89 -4.35 01/08/2017 3.9 -2.8 01/09/2017 0.4851 -0.0337 01/10/2017 0.2651 -0.1801 01/11/2017 0.0469 -0.1878 01/12/2017 0 0
02/07/2017 3.14 -4.71 02/08/2017 0.5585 -2.47 02/09/2017 1.35 -0.0774 02/10/2017 0.1753 -0.2032 02/11/2017 0.0165 -0.1261 02/12/2017 0 0
03/07/2017 3.07 -2.48 03/08/2017 2.18 -3.17 03/09/2017 2.08 -1.05 03/10/2017 0.1024 -0.1986 03/11/2017 0.1597 -0.1418 03/12/2017 0 0
04/07/2017 1.91 -2.73 04/08/2017 1.41 -1.94 04/09/2017 2.47 -0.9352 04/10/2017 0.2883 -0.2331 04/11/2017 0.0974 -0.1406 04/12/2017 0 0
05/07/2017 0.7477 -2.2 05/08/2017 2.02 -1.99 05/09/2017 1.17 -1.31 05/10/2017 0.6174 -0.0597 05/11/2017 0.0241 -0.293 05/12/2017 0 0
06/07/2017 0.8889 -1.47 06/08/2017 1.53 -1.77 06/09/2017 1.59 -1.43 06/10/2017 0.2384 -0.2026 06/11/2017 0 -0.1336 06/12/2017 0 0
07/07/2017 3.92 -2.15 07/08/2017 - - 07/09/2017 0.4234 -1.6 07/10/2017 0.4274 -0.0895 07/11/2017 0 -0.0371 07/12/2017 0 0
08/07/2017 3.94 -3.37 08/08/2017 - - 08/09/2017 0.4927 -1.39 08/10/2017 0.16 -0.2323 08/11/2017 0 -0.1191 08/12/2017 0 0
09/07/2017 3.56 -3.21 09/08/2017 - - 09/09/2017 0.6556 -1.39 09/10/2017 0.2187 -0.2313 09/11/2017 0 -0.162 09/12/2017 0 0
10/07/2017 3.44 -2.97 10/08/2017 0.0018 -1.42 10/09/2017 0.2165 -0.5216 10/10/2017 0.2483 -0.1935 10/11/2017 0 -0.1594 10/12/2017 0 0
11/07/2017 2.13 -3.4 11/08/2017 2.96 -1.27 11/09/2017 1.7 -0.1647 11/10/2017 0.3285 -0.1939 11/11/2017 0 -0.2397 11/12/2017 0 0
12/07/2017 0.5466 -2.54 12/08/2017 - - 12/09/2017 0.2812 -0.1362 12/10/2017 0.1383 -0.2239 12/11/2017 0 -0.2038 12/12/2017 0 0
13/07/2017 1.03 -1.02 13/08/2017 - - 13/09/2017 0.835 -0.0677 13/10/2017 0.4599 -0.2066 13/11/2017 0 0 13/12/2017 0 0
14/07/2017 1.82 -1.08 14/08/2017 - - 14/09/2017 0.5009 -1.54 14/10/2017 0.2313 -0.1992 14/11/2017 0 0 14/12/2017 0 0
15/07/2017 3.29 -2.3 15/08/2017 - - 15/09/2017 0.6339 -1.8 15/10/2017 0.1541 -0.378 15/11/2017 0 0 15/12/2017 0 0
16/07/2017 4.35 -3.19 16/08/2017 0.2092 -1.51 16/09/2017 0.9745 -1.58 16/10/2017 0.0714 -0.2677 16/11/2017 0 0 16/12/2017 0 0
17/07/2017 1.73 -3.14 17/08/2017 1.47 -1.38 17/09/2017 0.4033 -0.1505 17/10/2017 0.5997 -0.2027 17/11/2017 0 0 17/12/2017 0 0
18/07/2017 2.62 -3.1 18/08/2017 0.9135 -1.39 18/09/2017 0.3967 -0.1549 18/10/2017 0.3307 -0.2442 18/11/2017 0 0 18/12/2017 0 0
19/07/2017 0.9887 -1.93 19/08/2017 0.9179 -1.81 19/09/2017 0.3129 -0.113 19/10/2017 0.2232 -0.2456 19/11/2017 0 0 19/12/2017 0 0
20/07/2017 1.97 -1.11 20/08/2017 2.87 -1.59 20/09/2017 0.7855 -0.0637 20/10/2017 0.3087 -0.239 20/11/2017 0 0 20/12/2017 0 0
21/07/2017 1.46 -1.52 21/08/2017 1.84 -1.67 21/09/2017 0.4436 -0.7384 21/10/2017 0.1928 -0.1233 21/11/2017 - - 21/12/2017 0 0
22/07/2017 1.59 -1.64 22/08/2017 0.6199 -1.79 22/09/2017 0.5186 -1.01 22/10/2017 0.163 -0.0984 22/11/2017 - - 22/12/2017 0 0
23/07/2017 3.83 -2.03 23/08/2017 0.8319 -1.64 23/09/2017 1.71 -1.48 23/10/2017 0.1731 -0.2454 23/11/2017 - - 23/12/2017 0 0
24/07/2017 0.6664 -2.47 24/08/2017 1.46 -1.58 24/09/2017 2.33 -1.64 24/10/2017 0.1358 -0.2209 24/11/2017 - - 24/12/2017 0 0
25/07/2017 0.6704 -1.61 25/08/2017 2.03 -1.61 25/09/2017 2.48 -1.65 25/10/2017 0.291 -0.2935 25/11/2017 - - 25/12/2017 0 0
26/07/2017 1.74 -1.07 26/08/2017 0.983 -1.66 26/09/2017 1.53 -1.91 26/10/2017 0.0449 -0.1755 26/11/2017 - - 26/12/2017 0 0
27/07/2017 1.2 -1.4 27/08/2017 1.93 -1.7 27/09/2017 0.3168 -1.89 27/10/2017 0.0037 -0.1477 27/11/2017 - - 27/12/2017 0 0
28/07/2017 1.4 -1.5 28/08/2017 1.21 -1.71 28/09/2017 0.6429 -0.8982 28/10/2017 0.0103 -0.1832 28/11/2017 - - 28/12/2017 0 0
29/07/2017 2.6 -1.39 29/08/2017 1.07 -1.59 29/09/2017 0.4382 -1.01 29/10/2017 0.0934 -0.172 29/11/2017 0 0 29/12/2017 0 0
30/07/2017 4.3 -2.1 30/08/2017 0.3919 -1.55 30/09/2017 0.233 -0.9812 30/10/2017 0.0179 -0.2062 30/11/2017 0 0 30/12/2017 0 0
31/07/2017 2.08 -2.76 31/08/2017 0.4452 -0.8699 31/10/2017 0.0336 -0.1414 31/12/2017 0 0

SUM 70.5187 -71.94 SUM 33.7528 -41.8799 SUM 28.4003 -28.7164 SUM 6.7466 -6.2322 SUM 0.3446 -1.944 SUM 0 0

Average (march-august) Average/d (4 pcs 195 Wp)
2017

Production per year Consumption per year Average producion/month



Appendix 2

CALCULATIONS
1 2 3 5

DC-power calculated if more panels added           Car efficiency calculations If all energy would be harnessed only on workdays The car consumes electricity on working days
(30 days / month) kWh/wd

Ampera car charging efficiency If using 4 panels we'd get
kWh/d (DC) Date Used kWh Charged kWh Eff kWh/d (DC)

08/08/2020 10.5 12.68 0.828
kWh/d (DC) 09/08/2020 11 13.76 0.799 kWh/d (DC) The system produced energy for workin days: 

12/08/2020 7.7 9.25 0.832 kWh/wd
kWh/d (DC) 16/08/2020 10.6 13.01 0.815 kWh/d (DC)

01/09/2021 8.6 9.3 0.925
kWh/d (DC) 10/09/2021 10 12.1 0.826 kWh/d (DC)

average 0.84 The size of the new system would be: 
kWh/d (DC) kWh/d (DC) 3.63 times larger

Ampera (taken from Appdx 3.)
kWh/d (DC) Efficiency 6.225 (km/kWh) kWh/d (DC)

Converting to AC energy: --------->>>> 0.16064257 (kWh/km) kWh/d (DC) We decided to get 12 more panels, which
are approx. the same size as the old panels.

kWh/d (AC) Ampera
Efficiency 0.191 (kWh/km)

kWh/d (AC)
Based to car logs (efficiency considered)

kWh/d (AC) 16-panel system, which would produce energy 
0.191 kWh/km for working day: 

kWh/d (AC) 10.12 kWh/wd
48 km

kWh/d (AC)
9.180 kWh

kWh/d (AC)

kWh/d (AC)

kWh/d (AC)

kWh/d (AC)

kWh/d (AC)

kWh/d (AC)

kWh/d (AC)

kWh/d (AC)

M. Niskala 2022

If using 14 panels we'd get:

If using 16 panels we'd get:

5.60

Daily drive is

6.53

7.46

If using 10 panels we'd get:
4.43

If using 12 panels we'd get:

3.54

If using 6 panels we'd get:
with charging efficiency

If using 10 panels we'd get:

If using 12 panels we'd get:
4.66

If using 6 panels we'd get:
2.80

9.18

2.53

If using 12 panels we'd get:
7.59

6.66

2.66
If using 6 panels we'd get:

4.00
If using 8 panels we'd get:

5.33
If using 10 panels we'd get:

2.53

0.95
Inverter efficiency

The car consumes

If using 14 panels we'd get:

If using 16 panels we'd get:
8.86

10.12

If using 8 panels we'd get:
3.73

If using 8 panels we'd get:

If using 12 panels we'd get:
7.99

Takin inverter efficiency in account

If using 6 panels we'd get:
3.80

If using 8 panels we'd get:
5.06

If using 10 panels we'd get:
6.33

If using 14 panels we'd get:

If using 16 panels we'd get:
9.33

10.66

4

If using 4 panels we'd get:

2.66

5.32
If using 14 panels we'd get:

6.20
If using 16 panels we'd get:

7.09

Therefore the consumption/wd is


