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1 13 13   
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2 17  5.415,56 327448/2019   
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2.1.   

65.675,97 m . 

 

 

2.1.1:  
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2.2   

 

 -12) 

  

W.C . 

   (13) 

 

 

  (14) 
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  (17) 

 

   (22) 

 

 

 -  (23) 

 

 -  (24) 

 

   (25) 

 

  (26) 

 

 - -  (27) 

  

   (28) 
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 . 

  (30) 
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 -  (32) 

 

  (33) 

A

 

  (34) 

 

 

    (35) 

 

  (47) 

 



 

   10 

  (48) 

 

2.2.   

   

 

   

 -  

    

    

 

2.3.  

1  

-    

 

 

 3,40 W/m

 

 2,20 W/m  

 3,05 W/m

 

 2,00 W/m  

 2,60 W/m

 



 

   11 

 

  6,00 W/m K /h/m  

 



 

   12 

 

   (13  

 

-

-

U (W/m K)   

 

 0,70 W/m K 

 

 0,70 W/m  



 

   13 

 0,50 W/m

 

 1,90 W/m  

 1,90 W/m  

 

 U + 0,2 W/m K. 

Uw m h/m  

 

 

2.4.  

 

 

2.4.1  

 

 



 

   14 

 
    [kW] 

LED panel 48W 5 0,24 
 5 0,24 

Spot 40W 455 18,20 
-  35 1,40 

 420 16,80 
Spot LED GU10 5W 43 0,22 

 43 0,22 
 32 1,92 

 32 1,92 
 56 1,11 

 56 1,11 
 573 22,69 

 357 14,14 
 216 8,55 

 23 0,18 
 23 0,18 

 794 62,88 
 6 0,48 

 97 7,68 
 69 5,46 

 393 31,13 
 109 8,63 

 120 9,50 
 10 1,28 

 10 1,28 
 122 9,66 

-  122 9,66 
 179 22,84 

-  179 22,84 
 96 26,40 

 96 26,40 
 60 4,98 

 60 4,98 
 157 10,36 

 157 10,36 
 22 0,33 

-  22 0,33 
 12 0,08 

-  12 0,08 
 1.500 13,20 

 1.500 13,20 
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    [kW] 

 13 3,58 
 13 3,58 

 10 0,60 
 10 0,60 
 44 48,40 

 44 48,40 
 25 41,25 

 25 41,25 
 3 1,32 
 3 1,32 

 18 2,52 
 18 2,52 

 2 0,33 
 2 0,33 

 661 39,33 
-  661 39,33 

 70 1,12 
 70 1,12 

 6 0,48 
-  6 0,48 

 3.258 258,03 
 60 4,75 

 30 2,38 
 383 30,33 

 231 18,30 
 910 72,07 

 1.554 123,08 
 90 7,13 

 5 0,43 
-  5 0,43 

 3 0,66 
-  3 0,66 

 32 0,64 
 32 0,64 

 24 1,44 
 24 1,44 

 11 0,09 
 11 0,09 

 591 36,36 
 21 1,26 

 420 25,20 
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    [kW] 

 150 9,90 
 48 3,17 

 48 3,17 
tubes x18W 10 0,40 

 10 0,40 
LED E27 8W 83 0,66 

 42 0,34 
 41 0,33 

W 44 0,87 
 44 0,87 

W 66 0,58 
 66 0,58 

 12 0,24 
 12 0,24 

 9.178 639,06 
 

9.178 

639,06 kW. 

2.4.2   

 (5

 

   

  

  

      

  

 

2.4.2.1   

 -13. 

 



 

   17 

2.4.2.1.1.     

 

 

 

      

1   2000 1 0,913 

2   2000 1 0,918 

3   2000 1 0,916 
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 2.4.1  



 

   19 

 

 

2  -   

 

 

 II). 

  

boiler l 

15.000 l boiler  



 

   20 

  Boiler,   

. boiler 

 

boiler 

 

 

3  

 



 

   21 

 
 2.4.4  

 
 2.4.5  



 

   22 

 

      
1 GRUNDFOS MAGNA 1 80-60 F 360 1 536 W  
2 GRUNDFOS UPS 80-60/F 2 880 W  
3 IMP Pumps 65/120 F340 1 810 W -  
4 GRUNDFOS UPS 65-120/F 2 1150 W -  

5 GRUNDFOS UPS 32 120/F 2 400 W boiler 

6 GRUNDFOS UP 20-30 N150 1 75 W  
     9     

3  

  

 

2.4.2.1.2. -  

 

 

 

  [Wc] [We]  
1  1.980   1.165   1 

2 
 

1.400   824   1 

3 1.270   747   1 

4 
 

1.420   835   3 

5 1.090   641   1 

6  
1.270   747   3 

7  1.270   747   1 

8  1.170   688   1 

9  3.812   2.243   1 
4  

SEER -1/2017. 

 



 

   23 

2.4.2.2  

 

2.4.2.2.1.  

 

 

      

1  THERMOSTAHL - 1 0,907 

2  
YGNIS 

PYRONETTE 1994 1 0,911 
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   25 

 ) 

. 

 

7   

 

 

   

II). 

 (2) boiler  

 2.000 l 4.000 l. 



 

   26 

 

8:  

 

        

1 GRUNDFOS TP 50-200/185 
A-F-A-BUBE 

2  42 mWS 4 kW  

2  42 mWS 4 kW  
2 GRUNDFOS UPS 40-50F 250 2 - - 140 W ZNX 
3 GRUNDFOS UPC32-120 2 - - 490 W  

 

2.4.2.2.2. -  

 

  

 (3  

 

 

  [Wc] [We]  
1  11.900 7.000 3 

  



 

   27 

SEER -1/2017. 

2.4.2.2.3.  

 

 

 

 

   
[m h] 

 
[kcal/h] 

 
[HP] 

1 -1  6.840 74.900 1,5 

2 -2  4.100 86.000 4,5 

3 -3  2.520 14.800 0,75 

4 -4  18.700 86.000 3,5 

5 -5  1.440 - - 

6   21.600 - 7,5 

 

2.4.2.2.4.  

 

   
[  

 
[mWS]  

[kW]  

1 DP Pumps 125 315H 185 36 34,5 3 

 



 

   28 

 

 

9  

 

kcal/h (ALFA LAVAL) 70.000 kcal/h 

(ZILMET). 

 



 

   29 

  
   

 

10  

2.4.2.3  

 



 

   30 

2.4.2.3.1.     

 

      

1 
Compact 350 407,05 

kW G50/2 OTI: 
1,5 kW 

PRISMATECH 2001 1 0,934 

2 
 Compact 350 407,05 

kW   G50/2 OTI: 
1,5 kW 

PRISMATECH 2001 1  

3 
 Compact 350 407,05 

kW   G50/2 OTI: 
1,5 kW 

PRISMATECH 2001 1 0,881 

9  

 



 

   31 

 

1  

 

 

   

  -  

 

   

II). 



 

   32 

 

split unit). 

 

       
1 WILO TOP-S50/10 2 -  - 880 W 
2 CEMP 4C-100M 2 -  - 2,2 kW 
3  - - 3   
4 EBARA 40-125/1.1 2 6-  20,5-7,5 mWS 1,1 kW 
5 DP DRAKOS IL-N 50-125 1 -  -   
6 WILO P50/160  2 -  - 0,53kW 

10  

2.4.2.3.2. -  

 

   

 

  [Wc] [We]  
1  17.585 7.800 2 
2  17.585 7.800 2 
3  3.500 2.059 16 
4 

 
 

2.630 1.547 8 
5 3.510 2.065 18 
6 5.270 3.100 2 
7  7.030 4.135 2 
8  16.410 9.653 1 

11  

SEER -1/2017. 



 

   33 

2.4.2.3.3.  

 

 

   
[m h] 

 
[kcal/h]  [HP]* 

1 -1  27.200 201.600 10 

2 -2  21.250 103.300 7,5 

3 -3  16.600 58.500 4 

4 -4  & 
 19.500 90.700 5 

5 -5  27.200 201.600 10 

6   20.754 - 7,5 

12  

   

2.4.2.4    

 

1-6. 

2.4.2.4.1.  

 

 (5

 

      

1 
No1 

Riello P 300 T/G  5,5 
kW  180 kg/h 

MAVIL 

GLOBAL 1650 
2006 1 0,821 

2 
 3 1.600.000kcal/h  

 Riello P 200 T/G  5,3 
kW  152 kg/h 

MAVIL - 1 0,958 
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3 
 2 1.300.000kcal/h  

 Riello RL 130 662 M  
2,6 kW  105 kg/h 

- - 1  

4 
 5 1.300.000kcal/h  

 Riello RL 130  2,6 kW 
 110 kg/h 

ROWERTHERM 

 
- 1 0,920 

5 
4 1.500.

 5,87 kW 
 153 kg/h 

MAVIL 

GLOBAL 1500 
2006 1 0,915 

13  
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 2.4.13   
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 -6  -  

  

split 

unit). 
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 2.4.15   



 

   38 

 

  

II). 

 

 

  (8) boiler 3.000 l 

-6. 

24.000 l boiler  

on-off boiler 

 Boiler 
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1 WILO TOP-S 65/7 1 600 W  
2 WILO TOP-S 80/10 1 960 W -  
3 WILO TOP-S 65/10 1 960 W  
4 WILO TOP-S 65/10 1 845 W  
5 GRUNDFOS UPS 65-120 F 1 1.150W - -  
6 WILO S 50/100 1 320W -  
7 WILO IP 65/224 1 2.200W  
8 GRUNDFOS UPS 32-80 180 1 220 W  
9 WILO S 40/90 1 320W  

10 WILO RS 65 1 320W  
11 WILO TOP-S 80/10 1 1675W - -  
12 WILO TOP-S 80/10 1 1675W - -  
13 WILO TOP-S 65/10 1 845W - -  
14 WILO TOP-S 35/10  1 970W - -  
15 WILO TOP-S 50/7 1 650 W  
16 WILO S 80 1 600 W  

17 WILO TOP-S 50/7 1 650 W  
 

18 WILO RS 65 1 320 W  
19 WILO RS 65 2 320 W  
20 WILO RS 30/6 1  84 W  

21 WILO S 65/125 1 600 W  

22 WILO S 65/125 1 600 W  

23 WILO S 50/100 1 320 W  
24 WILO IL 40/160-4/2 2 4 kW  
25 WILO TOP-Z50/7 2 680 W  
26 WILO TOP-S50/4 1 330 W  

   29     

 



 

   40 

-   

 

  [Wc] [We]  
1 

 
7.000 4.118 1 

2 14.067 8.275 1 

15  

SEER -1/2017. 

2.4.2.4.2.  

 

   

. 

   
[m h]  [W]  [HP] 

1 -1  12.000 79,0  

2 -2  25.500 137,6 7,5 

3 -3  25.500 137,6 7,5 

4 -4 - 
 

25.500 137,6 7,5 

5   28.600 - 10,0 

6   36.000 - 10,0 

7   31.800 - 12,5 

8   10.659 - 3,0 
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[m h]  [W]  [HP] 

9   3.711 - 1,5 

10   6.880 - 3,0 

16   

2.4.2.5  

-48). 

2.4.2.5.1.  

 

 (2

 

      

1 200.000 kcal/h 
309,5 kW BLUCALOR 2005 1 0,906 

2  THERMOSTAHL 2015 1 0,922 

17  
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- 

 

  (2  

 Boiler  

   

 

18 -  

 

  

II). 

 

 (1) boiler 4.000 l

 

boiler  



 

   44 

 

 

 2.4.19  

 



 

   45 

 

      

1 WILO TOP-Z 40/7 1 340 W  
2 WILO TOP-S 40/4 1 195 W  
3 WILO Yonos MAXO 40/0,5-8 1 305 W  
4 WILO TOP-S 30/7 1 195 W ZNX 
5 WILO RS 65 1 320 W  

18  

2.4.2.5.2. -  

 

 

 

  [Wc] [We]  
1 - 2.610 1.535 7 
2 - 3.480 2.047 1 

 

SEER -1/2017. 

2.4.2.5.3.  

 

  

   
[m h] 

 
[kcal/h]  [HP]* 

1 -1  40.800 197.100 30 

20  
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2.4.2.6  

 

 
 

 
 [kWe] [kWc] 

 
Split - Unit 

1 1,4 2,38 
1 1 1,70 

 4 3 - 

-  Split - Unit 
5 1,5 2,55 
4 1,96 3,33 

 Split - Unit 2 0,54 0,92 
 Split - Unit 1 3 5,10 

 Split - Unit 1 3 5,10 
 Split - Unit 1 6 10,20 

 Split - Unit - - - 
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2.4.3  

2.4.3.1  

 

 

     
1*  1,50 kW  11 
2*  42,00 kW  1 
3*  41,50 kW  1 
4*  0,70 KW   3 
5* 

 

50,00 kW  2 
6* 49,00 kW  1 
7* 14,00 kW  1 
8* 13,00 kW  1 
9* 

 
15,00 kW  8 

10* 30,00 kW  1 
11  16,00 KW  2 

12*  10,00 kW  4 
13*  22,50 kW  4 
14* 

 
21,00 kW  3 

15* 10,50 kW  1 

16  0,55 kW  1 

17  5,60 kW  1 
18      1 

19  1,30 kW - 1,90 kW - 
2,00 kW - 0,86 - 0,90 1 

20  0,30 kW  1 
21      1 

22*  3,5 kW  1 
23*  3,5 kW  1 
24*  3,5 kW  1 

2  

2.4.3.2  

  

. 
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1 
 

1.200 kg
kW  2006 1 0,898 

23  

 

 

2.4.3.3  

  

   

1   
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2   

3  
 

 

4  
 

 
5  18 kW 
6  2,2 kW 
7  2,2 kW 
8  4,5 kW  

4  
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3  4-2019  

3.1.2.  
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3  

  - 

 

 

  

kVA 

kVA  
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2.643,03 MWh. 

 2016 2017 2018 2019 2016, 2017 
& 2018 

 248.226,6 298.904,0 238.785,8 250.072,7 261.972,1 

 199.970,6 234.103,6 208.601,0 213.793,1 214.225,0 

 234.976,0 263.514,2 219.274,3 214.942,1 239.254,8 

 203.235,1 206.112,9 184.786,4 188.665,4 198.044,8 

 190.226,6 227.436,4 218.828,5 177.202,0 212.163,8 

 213.700,2 230.887,6 211.240,0 168.615,2 218.609,3 

 171.006,4 208.616,2 195.017,5 - 191.546,7 

 159.256,2 177.093,6 192.011,9 - 176.120,6 

 220.038,0 210.330,1 232.972,9 - 221.113,6 

 230.821,9 223.567,7 225.478,6 - 226.622,7 

 255.118,7 225.885,5 231.017,8 - 237.340,7 

 275.890,9 219.265,0 242.880,8 - 246.012,2 

 2.602.467,1 2.725.716,7 2.600.895,4  2.643.026,4 

3
kWh. 



   56 

 

3  

 

cos

 



   57 

 

3.1.3:  
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3
 

split units

kWh. 

 



   59 

 
3

 

MWh. 

3.2  

DIESEL.  

6, 2017 

& 2018. 

 

DIESEL  

 

1. 

 



 

   60 

 

 

2. 

 

- 

-

 

3. 

  

. 

4.  

 

5.   

 



 

   61 

 

DIESEL 

 

  DIESEL: 

  

   

     

  

  

  

3.2.1   

 

 

 

 

III  

 



 

   62 

 

IV 



 

 
 

 
63

 

 

3.
2.

1:
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0C 0C 
0C   (n = 0,9) 

 

-

 

 

 

  

 - 

 - 

 - 

  

 

. 
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3.2.2 

 

 

. 

3.2.3   

 

    

  

  

 

 -  
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3.3  

3.3.1  

 

 

portal 

 

portal 

2.600,895 MWh

 

 





 
 

 
 

 
 

 
 

 
68

 

 
3
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3.3.1.1.  

kWh 

  

             

0:00 265 241 239 227 228 247 229 220 240 220 231 248 

1:00 254 235 231 221 220 238 225 216 229 210 224 242 

2:00 249 231 225 217 216 234 225 216 225 206 221 237 

3:00 246 229 218 216 213 232 226 216 223 210 223 238 

4:00 248 228 224 215 212 231 225 216 223 207 224 241 

5:00 250 237 238 218 216 237 224 216 229 207 227 247 

6:00 317 302 299 276 261 262 223 225 305 280 296 298 

7:00 440 384 366 314 303 321 274 248 367 370 367 393 

8:00 458 425 408 342 362 391 323 291 387 381 399 424 

9:00 493 433 453 366 396 423 347 299 413 411 441 451 

10:00 468 401 417 341 371 404 344 296 389 379 416 423 

11:00 434 373 376 307 336 380 328 289 365 343 374 391 

12:00 403 358 359 298 322 366 316 277 360 340 366 373 

13:00 399 359 374 311 337 361 303 264 366 355 382 367 

14:00 381 348 349 300 320 352 284 251 352 330 352 342 

15:00 331 306 306 271 294 318 246 221 316 298 315 302 

16:00 308 291 288 249 265 284 232 212 283 274 296 293 

17:00 320 282 279 239 253 270 226 205 265 267 325 323 

18:00 383 314 298 238 249 266 222 199 258 293 406 371 

19:00 385 344 358 241 251 265 219 193 266 349 402 374 

20:00 376 345 376 289 275 280 217 207 332 359 378 372 

21:00 388 336 406 341 355 329 242 239 365 403 413 381 

22:00 351 302 349 305 319 315 245 236 332 351 357 330 

23:00 302 267 281 258 269 281 236 229 282 268 277 276 

-   
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3 kWh 

M.O  

 

  

 

 

  

 14:00). 
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 22:00). 

 

3.3.1.2.  

 

kWe. 
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3   

3.3.1.3.  

2016, 2017 & 2018. 

kWe. 
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2018 

3.3.1.4.  

 



   74 

 

 

3.3.2     

  



 

 
 

 
 

 
 

 
 

 
 

75
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77
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4-2019 

V. 

 

VI. 

VI

 

3.3.3

 

 

3.6  
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3.7

hth] 

3.3.2.1. 

 

,  

.  

    

 



 

 

 
 

 
 

 
 

 
 

 
 

80
 

  

-2
01

8)
 

[k
W

h]
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EL

 



 

 

   81 

 

 

-

 

Boiler 

 

. 

 

3.8:  DIESEL kWhth] 



 

 

   82 

3.3.2.2. 

 

 

 

 

 

 

-2019) 

[kWh] 

 18.277,67    

 16.825,64    

 44.145,08    

 20.393,05    

 21.225,11    

 20.150,44    

 11.216,52    

 17.191,26    

 17.503,92    

 22.034,95    

 22.624,40    

 26.193,87    

 257.781,92   

3.4 DIESEL kWhth] 

 



 

 

   83 

 

3.9

[kWhth] 

3.3.2.3. 

 

 

 

 



 

 

   84 

.10
 

 

. 

15

 

2

 

3.3.3  

 

 

 

 



 

   85 

 

 

    

[MWh] [MWh] [MWh] [MWh] 

673,37 1.252,87 1.215,75 391,10 

 

3.3.4  

 

 -  

   

  

 

 



 

   86 

12
  

 

 kWh] 

            

2016 45.319 0 32.068 328 0 10.793 17.130 27.914 52.211 72.983 260.763 

2017 80.459 15.659 45.069 0 8.992 12.443 0 5.123 7.441 820 176.005 

2018 28.835 0 9.323 0 8.877 1.289 23.022 15.527 21.067 32.930 140.869 

6   

 

split units). 

 

 

 



 

 

   87 

4  

 

 

Net-Metering. 

 

 

4.1  

4.1.1  

 

 -1    

 

 

 

 

4.1.2  

 

 -

 



 

 

   88 

 

 -     

 3,1  5,1  

 Uf   

mm  15mm  6mm 

Ug .  

6mm Tempered - 

15mm  33,1mm Ug  

 

 

 . 

 

 

 

 

4.1.3  

: 

A/A     TIMH    

 

1.1   -  1.883,9 15,00 28.257,83 

1.2 

-

 

 -
 1.135,7 135,00 153.322,88 



 

 

   89 

A/A     TIMH    

 

1.3 

 

 -
 350,7 190,00 66.631,10 

1.4 

 

 -
 397,4 110,00 43.718,40 

1.5 

- 
- 

 

 -
 1.883,9 50,00 94.192,75 

 386.122,95 

 

2.1 
 

 -
72.31.2 100,7 13,00 1.308,81 

2.2 

- - 

 

 -
 5.169,4 50,00 258.471,00 

 259.779,81 

 : 645.902,76 

 116.262,50 

 762.165,26 

 114.324,79 

 876.490,05 

 6.200,00 

 211.845,61 

 1.094.535,66 

 

1.094.535,66    



 

 

   90 

4.1.4  

 

V  

 

 

 

 

247.180,79 kWh 123.824,03 kWh. 

.  

: 

 9 

 kWh/kg, 

-1/2017. 

 DIESEL kg/lt  

   



 

 

   91 

 

247.180,79 kWh 222.462,71 

kWhth (=247.180,79 kWh 21.701,14 l 222.462,71 

kWh/(11,92 kWh/kg * 0,86 kg/l)). 

11 l, 

24.088,27 21.701,14 l * 1,11 l

 

 42.697,94 kWhe (=123.824,03 kWh / 

2,9). 

( 0, kWh. 

6.098,12 

 (=42.697,94 kWhe kWh). 

30.186,39 . 

4.2   

4.2.1  

 

 

 

LED. 

ballast

. 

 



 

 

   92 

4.2.1.1  

T 13,17 kW. 

 

     

- 
  79,2 25 1,98 

- 
 

tubes 
x18W 39,6 10 0,40 

  79,2 72 5,70 
  79,2 60 4,75 

 LED E27 8W 8 42 0,34 

     209 13,17 

4.2.1.2  

T

49,68  kW. 

 

  [W]  [kW] 
  275 13 3,58 
 Spot LED GU10 5W 5 35 0,18 

 
LED 

E27 8W 8 11 0,09 
 Spot LED GU10 5W 5 8 0,04 

  79,2 21 1,66 
  79,2 48 3,80 
 LED panel 48W 48 3 0,14 

-   79,2 383 30,33 

-  
LED 

E27 8W 8 27 0,22 

  20 12 0,24 

 20W 20 32 0,64 
 LED panel 48W 48 2 0,10 

  79,2 108 8,55 
 LED 8 3 0,02 
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  [W]  [kW] 
E27 8W 

  8 11 0,09 
 717 49,68 

4.2.1.3  

 

63,05 kW. 

 

  [W]  [kW] 
  140 18 2,52 
  16 70 1,12 

  165 2 0,33 
  60 32 1,92 

  8 15 0,12 
  1650 25 41,25 
-   39,6 10 0,40 
-   39,6 2 0,08 

  8 8 0,06 
  39,6 357 14,14 
  19,8 56 1,11 

 595 63,05 



 

 

   94 

 

 

 

2  



 

 

   95 

 

3  

4.2.2  

LED

 

 

 

 

 

 



 

 

   96 

 

 LED 

 

 

 . 

 

 

LED 

 

 

   
 Panel LED36S/840 W30L120 36W (3.600 lumen) 
 Panel LED36S/840 W60L60 37W (4.300 lumen) 

 Spot LED12-36-/840 15W (1.200 lumen) 
E27 8W Wall-mounted LED5S/840 8W (500 lumen) 

2x36 W 

x18 W  

 

 
   

 LED 13W (1000 lumen) 
LED 

   
 LED42S/NW S 38W (4.200 lumen) 



 

 

   97 

 

LED 
   

-D 36W (3.200 lumen) LEDtube 16W (2.500 lumen) 
-D 18W (1.300 lumen) LED tube 8W (1.050 lumen) 

B22 A60 incadescent bayonet 60W LEDbulb 8W B22 bayonet (806 lumen) 
Capsuleline G4 20W (255 lumen) LEDcapsule 2W G4 (200 lumen) 

 LEDbulb 8W E27 (806 lumen) 

  

 

 
 

 
 

-D 36W (3.200 lumen) 
Tube  TL-D 18W (1.300 lumen) 

 

 
- 25000 lumen 

 
 

24W - 2600lm 
W - 2600lm 

 

4.2.2.1  

T

6,21 kW.   

  [W] [kW] 
Panel LED36S/840 36W (3600 lumen) 97 36 3,49 
Panel LED36S/840 37W (4300 lumen) 60 37 2,22 



 

 

   98 

  [W] [kW] 
LED tube 8W T8 (1.050 lumen) 20 8 0,16 
LED bulb 8W E27 (806 lumen) 42 8 0,34 

: 219 6,21 

4.2.2.2  

T

22,35 kW. 

 

LED panel 

 

   [W] [kW] 
Panel LED36S/840 36W (3600 lumen) 69 36 2,48 
Panel LED36S/840 37W (4300 lumen) 383 37 14,17 

Spot LED12-36-/840 15W (1200 lumen) 43 15 0,65 
Wall-mounted LED5S/840 8W (500 lumen) 41 8 0,33 

LED42S/NW S 38W (4.200 lumen) 13 38 0,49 
LED 13W (1000 lumen) 32 13 0,416 

* LED tube T8 16W (2.500 lumen) 216 16 3,456 
* LEDcapsule 2W G4 (200 lumen) 12 2 0,02 

* LEDbulb 8W B22 bayonet (806 lumen) 11 8 0,09 
LED panel 48W 5 48 0,24 

: 825 22,35 

4.2.2.3  

 

16,96 kW. 

 

  
 

 
[W] 

 
[kW] 

 60 7,2 0,43 
- 25000 lumen 25 200 5,00 

 83 22,7 1,88 
24W - 2600lm 378 17,7 9,07 

24W - 2600lm 24 17,7 0,58 
: 570 16,96 



 

 

   99 

4.2.3  

 

 LED

 

 

 

A/A     TIMH 
   

 

4.1 

 

 
 

216   16,59 3.582,41 

4.2 

 

 
 

20   12,75 255,10 

4.3 

LEDcapsule 2W G4 (200 lumen), 

 

 
 

12   3,69 44,30 

4.4 

LEDbulb 8W B22 bayonet (806 
lumen)

 

 
 

11   3,37 37,03 

4.5 

LEDbulb 8W E27 (806 lumen), 

 

 
 

42   2,55 107,14 

4.6 

Panel LED36S/840 36W (3600 

 

 
 

166   110,00 18.260,00 



 

 

   100 

A/A     TIMH 
   

 

4.7 

Panel LED36S/840 37W (4300 

 

 

 
 

443   100,00 44.300,00 

4.8 

Wall-mounted LED5S/840 8W 

 

 
 

41   54,00 2.214,00 

4.9 

Spot LED12-36-/840 15W (1200 

 

 
 

43   34,00 1.462,00 

4.10 

LED42S/NW S 38W (4.200 lumen) 
 

 

 
 

13   112,00 1.456,00 

4.11 

 

 
 

32   100,00 3.200,00 

4.12 

 

 
 

83   78,00 6.474,00 

4.13 

- 

 
 

 
 

378   110,00 41.580,00 

4.14 

- 2600lm, 

 

 
 

24   80,00 1.920,00 

4.15 

- 

 

 07.00
 

25   400,00 10.000,00 

4.16 

 

m 
 

60   54,00 3.240,00 

4.17 

 

 
4 

6   100,00 600,00 

 138.731,98 



 

 

   101 

A/A     TIMH 
   

 

  24.971,76 

 163.703,73 

 24.555,56 

 188.259,29 

 950,00 

 45.410,23 

 234.619,52 

 

234.619,52  . 

4.2.4   

45,42 kW

63,92% 125,89 kW

 

     [%] 

1  13,17 6,11 53,61% 

2  49,68 22,35 55,02% 

3  63,05 16,96 73,09% 

: 125,89 45,42 63,92% 

4.2.1:   

 

 

    

 24 300 7200 
 8 300 2400 

.2.2:    



 

 

   102 

 

 
[MWh] [MWh] 

MWh] 

 94,80 43,98 50,82 

 119,23 53,63 65,60 

 6,30 1,70 4,61 

 220,33 99,30 121,03 

.2  

17.284,85  (=121,03 . 

4.3  

4.3.1  

WC 

 

4.3.2  

WC 

WC  



 

 

   103 

 

 

  . 

 

4.3.3  

 . 

4.3.4  

 



 

 

   104 

 LED.  

 WC-  

 16 

 5.840 

 2,32 

 13,55 

 2,71 

 142,82 

  

 4.3.2.  

915,12  

387,00 . 

4.4  

 

4.4.1  

split  units 

split  units ). 

4.4.2  

 

FCU

split units  

 400 kW 429 kW

FCU 

 

 



 

 

   105 

4.4.3  

A/A  
 

 
-

 
TIMH    

-  

3.1 

 

 
 

001 
1 3.800,00 3.800,00 

3.2 

 

 
001 

1 6.520,00 6.520,00 

3.3 

 

 -
 78 38,00 2.964,00 

3.4 

 

 
001 

1 1.200,00 1.200,00 

3.5   
 

1 250,00 250,00 

3.6   
 

1 360,00 360,00 

3.7  DN 100  
 

1 690,00 690,00 

3.8   
 

2 41,00 82,00 

3.9   
 

2 53,00 106,00 

3.10   
 

2 57,00 114,00 

3.11 
 

 
 

2 49,00 98,00 



 

 

   106 

A/A  
 

 
-

 
TIMH    

-  

3.12 
 

 
 

1 67,00 67,00 

3.13 
 

 
 

2 57,00 114,00 

3.14 
 

 
 

1 81,00 81,00 

3.15  m 008038.016 40,00 70,65 2.826,00 

3.16  m 008038.023 5,00 96,00 480,00 

3.17 -R
 

m 
001 

105 2,49 261,86 

3.18 -
 

m 
002 

30 3,24 97,07 

3.19 -R, SDR 11
 

m 
003 

30 3,99 119,81 

3.20 -
 

m 
004 

69,5 5,15 357,98 

3.21 -
 

m 
005 

82,5 7,06 582,28 

3.22 -
 

m 
006 

128,5 10,43 1.340,51 

3.23 -
 

m 
007 

143,0 14,73 2.105,97 

3.24 -
 

m 
008 

295,0 28,90 8.525,47 

3.25 -R, SDR 11, 
 

m 
009 

114,0 115,69 13.188,57 



 

 

   107 

 

A/A  
 

 
-

 
TIMH    

3.26 

4' 

 .
001 

3 2.445,00 7.335,00 

3.27 

 

 
002 

1 4.075,00 4.075,00 

3.28  
 

m  105,0 11,66 1.224,58 

3.29 
 

m  30,0 11,74 352,08 

3.30 
 

m  30,0 17,01 510,27 

3.31 
 11 mm 

m  69,5 12,29 854,17 

3.32 
 

m  82,5 13,01 1.073,11 

3.33 
 

m  128,5 17,40 2.235,93 

3.34 
 

m  143 19,32 2.762,12 

3.35 
 

m  295 28,83 8.503,83 

3.36 

- 

kW 

 
001 

22 450,00 9.900,00 



 

 

   108 

A/A  
 

 
-

 
TIMH    

3.37 

- 

kW 

 
002 

5 460,00 2.300,00 

3.38 

- 

kW 

 
003 

13 503,00 6.539,00 

3.39 

- 

kW 

 
004 

6 561,00 3.366,00 

3.40 

- 

kW 

 
005 

2 592,00 1.184,00 

3.41 -
 

 

 
001 

1 3.961,00 3.961,00 

3.42 -
 

 

 
002 

1 4.407,00 4.407,00 

3.43 -

  

 
003 

1 3.845,00 3.845,00 

3.44 -   008652.002 60 16,20 972,00 

3.45   008641 60 10,80 648,00 

3.46 
 

 008473.002.0
11 

1 979,00 979,00 

3.47 
 

 
002 

1 2.390,00 2.390,00 

3.48 
 

 008474.001 1 76,50 76,50 

3.49  1 ins  008477.003 1 22,50 22,50 

3.50    55 8,50 467,50 

3.51 
80 mm 

 008125.004.0
08 

1 650,00 650,00 

3.52 
125 mm 

 
010 

1 1.060,00 1.060,00 



 

 

   109 

A/A  
 

 
-

 
TIMH    

3.53 

 

 
001 

1 79.000,00 79.000,00 

 197.025,10 

 35.464,52 

 232.489,62 

 34.873,44 

 267.363,07 

 1.499,50 

 64.527,02 

 333.389,58 

333.389,58   

 

4.4.4  

. VII

 

 

4.4  



 

 

   110 

kWh 

 kWh. 

 

  

377.284,07 kWh 339.555,66 

kWhth (=377.284,07 kWh 33.123,50 l 339.555,66 

kWh/(11,92 kWh/kg * 0,86 kg/l)). 

l, 

l l

 

kWhe (=207.605,16 kWh / 

2,9) . 

kWh. 

 (=71.587,99 kWhe kWh). 

26.542,89 . 

4.5  

4.5.1  

 : 

   

 

 

 boiler  

 2.4.2.1.1 

 



 

 

   111 

Boiler 

 

  
Boiler 

[l] 
  

1 13   2.500 6 
 

   

  

. 

 

 

 
 

 
[kW] 

  

1 13   756,0 3  
2  407,05 3  

  

 

   

 

 

 

      

1.1 GRUNDFOS MAGNA 1 80-60 F 360 1 536 W 

1.2 GRUNDFOS UPS 80-60/F 2 880 W 

1.3 IMP Pumps 65/120 F340 1 810 W 

1.4 GRUNDFOS UPS 65-120/F 2 1150 W 

1.5 GRUNDFOS UPS 32 120/F 2 400 W 



 

 

   112 

 

      

1.6 GRUNDFOS UP 20-30 N150 1 75 W 

 9   

 

     

2.1 WILO TOP-S50/10 2 880 W 

2.3  3   

2.4 EBARA 40-125/1.1 2 1,1 kW 

2.5 DP DRAKOS IL-N 50-125 1   

2.6 WILO P50/160  2 0,53 kW 

 12   

 

 

    

1   201.600 kcal/h 2  

. 

 

 

 

 

   , Split  units  

 

. 



 

 

   113 

17,585 kW 

7,80 kW, . 

4.5.2  

 

 . 

panel 

panel. 

  . 

boiler 

boiler 

) 

kW. 

   

1  3 

boiler (2.500 l

 boiler l

 

   

. 

diesel  

 



 

 

   114 

 

   

 . 

 inverter 

 

 

    

 1.1  
GRUNDFOS MAGNA 1 80-60 F 360 1 

 1.2  
GRUNDFOS UPS 80-60/F 2 

 1.3   
IMP Pumps 65/120 F340 1 

 1.4   
GRUNDFOS UPS 65-120/F 2 

 1.5   
GRUNDFOS UPS 32 120/F 2 

 1.6   
GRUNDFOS UP 20-30 N150 1 

 2.1   
WILO TOP-S50/10 2 

 2.3   
DP DRAKOS IL-N 50-125 3 

 2.4   
EBARA 40-125/1.1 2 

 2.5   
DP DRAKOS IL-N 50-125 1 

 2.6   
WILO P50/160 2 
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1   201.600 kcal/h 2  

 

  

 

 

 

 

   

. 

 

VIII  

Boiler 

 



 

 

   116 

 

 

 

 

 

BEMS

 

 

 

  

 

 

 

  

 



 

 

   117 

 

1.  , 

2.  

 

  

  

(17,585 kW

  

BTU/h (17,58 kW

inverter  

 

 

 

4.5.3  

 

A/A  
 

 
-

 
TIMH    

 

5.1 

 

 
 

78   53,00 4.134,00 

5.2 

 

 
 

2   77,00 154,00 



 

 

   118 

A/A  
 

 
-

 
TIMH    

 

5.3 
 

 
 

3   13.950,00 41.850,00 

5.4 

 

 

 
 

3   22.600,00 67.800,00 

5.5 

 

 

 
 

3   18.900,00 56.700,00 

5.6 

 GRUNDFOS UP 20-30 N150, 

. 

 
 

1   1.110,00 1.110,00 

5.7 

 

 
 

2   1.230,00 2.460,00 

5.8 

 

 
 

2   1.800,00 3.600,00 

5.9 

-N 50-

 

 
 

4   1.960,00 7.840,00 



 

 

   119 

A/A  
 

 
-

 
TIMH    

 

5.10 

-
 

 

 
 

2   2.154,00 4.308,00 

5.11 
UPS 65-

 
 

 
   

 
3   2.558,00 7.674,00 

5.12 

-60 F 360 

GRUNDFOS UPS 80-

 

 
 

3   2.417,00 7.251,00 

5.13 

EBARA 40-
 

 

 
 

2   3.212,00 6.424,00 

5.14 

 
201.600 kcal/h, 

 

 
 

2   32.245,00 64.490,00 

5.15 

 

 
.001 

1   3.260,00 3.260,00 



 

 

   120 

A/A  
 

 
-

 
TIMH    

 

5.16 

 

 
.002 

1   6.520,00 6.520,00 

5.17 

 

 
 

1   33.252,00 33.252,00 

5.18 

- 

 

 
 

4   3.000,00 12.000,00 

5.19 

 

 
 

55   8,15 448,25 

5.20 

 

 
 

57   8,15 464,55 

 331.739,80 

 59.713,16 

 391.452,96 

 58.717,94 

 450.170,91 

 2.000,00 

 108.521,02 

 560.691,93 

560.691,93  
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A/A  [ ] 

1 
SENTRON, measuring device, 7KM PAC2200, LCD, L-L: 400 V, L-N: 230 V, 5 
A, strd rail instr., 3-phase, Modbus TCP, apparent /active/reactive energy, 
self-powered, screw terminals 

3 

2 A Class 0.5  3 

3 A Class 0.5  6 

  

A/A  [ ] 

1 Ultrasonic heat meter 3.5 m3/h, DS M10x1 mm, G 11/4"  6 

2 M-bus 
 6 

3 Power supply AC 110/230 V for UH50.. Heat meters  6 

  

A/A  [ ] 

1 - PN40, DN20, kvs 22  54 

2 - PN40, DN25, kvs 22  30 

3 - PN40, DN32, kvs 35  6 

4 3-
 18 

5  18 

6 3-
 18 

7  18 

8  
AC/DC 24 V, 2- -  

90 
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A/A  [ ] 

9  36 

10 mm, LG-Ni1000  2 

11  2 

12  2 

13 V / DC V, 25 Nm, 150 s, 
  2 

14 AC/DC 24 V, 2- /3-
Nm, 150 s, 2  4 

15 mm LG-Ni
 4 

16 3-  1 

17 N, 20 mm, AC/DC 24 V, DC V / 
DC mA, 30 s  1 

  

A/A  

1 Desigo CC V4.0. 

2  

3  

4  

BEMS  

 UPS  

 ethernet BEMS

 

- Switches/routers 

-  

- ethernet  
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VLAN  

  

 

-  

-  

  

4.5.4  

 

  . 

 

 

 

 

 2.224.297,16 kWh  

 386.152,66 kWh  

2.610.449,83 MWh. 

 



 

 

 
 

 
 

 
 

 
 

 
 

12
4 

 

4.
5.

2
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IX 

, 

. 

 

  

 kWh/kg, 

-1/2017. 

 DIESEL kg/lt  

 DIESEL 

 

 

0,1 kWh. 

 

2.224.297,16 

2.001.867,45 kWhth (= 2.224.297,16 195.281,28 

(=2.001.867,45 kWh/(11,92 kWh/kg * 0,86 kg/l)). 

216.762,2

(=195.281,28 l l). 

133.156,09 kWhe (= 386.152,66 

kWh  

19.017,35 

133.156,09 h). 

 

 235.779,57 . 
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4.6 

 

4.6.1  

   

 

4.6.2  

 

- 

 

 

4.6.3  

A/A  
 

 
-

 
TIMH    

 

6.1 

 

  116   407,00 47.212,00 

6.2 

 

 
 

2   2.330,00 4.660,00 
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A/A  
 

 
-

 
TIMH    

 

6.3 

 

 
 

4   1.120,00 4.480,00 

6.4 

 

 
 

1   99.580,00 99.580,00 

6.5 

 

 
   

 
1   15.485,00 15.485,00 

 171.417,00 

 30.855,06 

 202.272,06 

 30.340,81 

 232.612,87 

  

 55.827,09 

 288.439,96 

 

288.439,96 

 

4.6.4  

 

Transol 
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7 Transol 

 

 

7 Transol 
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Transol 

 0,  

14282 

   

.966,  161.663 kWh 

. 

17.460  

4.7 

 

4.7.1.  

 

 

 

MW. 
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net metering

 

 

MW

MW  

MW 

   

4.7.2.  

 

  



 

 

   131 

 

 

p

 

 panels Wp 

 Inverters kW  

 inverter. 
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 inverter

 

 kV 

 

 

 

4.7.3.  

A/A  
 

    

 

7.1 

 

  1   555.000,00 555.000,00 

 555.000,00 

 99.900,00 

 654.900,00 

 98.235,00 

 753.135,00 

 43.896,00 

 191.287,44 

 988.318,44 

 

 

988.318,44  

. 
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kWp 

   

 Panels  

1 

 

3.076 

 -   

2 M

 

10 

3 

 

 

4 

UPS) 

 

5 
 

 

6 
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4.7.4.  

1.570 MWh   

 

MWh. 6%. 

 
      

1  63.401,06 189.127,55 

143.455,52 152.062,86 

2  6.731,53 8.938,06 
3  8.815,30 13.146,87 
4  67,74 124,31 
5  31.786,68 31.786,68 
6  8.497,13 15.591,45 
7  4.838,91 8.878,96 

  124.138,35 267.593,87 

 

        2.000  

 /  

 s                 ) 
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134.062,86 

 



 

 

   136 

5 

 

 

  

 NPV) 

 IRR) 

5.1 

 

 

3.499.995,09  

 

 

  
 

) 
 [kWh] 

 [tn CO2] 

1  
1.094.535,66 371.004,82    30.186,39 187,72 

2 - 
 

3 - 

 

333.389,58 169.678,91 26.542,89 -105,72 



 

 

   137 

  
 

) 
 [kWh] 

 [tn CO2] 

4 

 

234.619,52 358.846,00 17.671,85 354,90 

5 
 

560.691,93 2.610.449,83 235.779,57 969,12 

6 
 

288.439,96 161.663,00 17.460,00 42,68 

7  988.318,44 4.553.000,00 134.062,86 4.502,92 

 3.499.995,09 8.224.642,55 461.703,56 5.951,61 

 

461.703,56  

 1,11 l 

0,14282 kWhe  

5.2   

3

 



 

 

   138 

 

 

12,80 

3 9.  

 

3.499.995,1 / 461.704 = 7,58  


