
                                                                                                                                                                                                               
        

 

 

 

 

 



                                                                                                                                                                                                               
        

 

 

 

 



                                                                                                                                                                                                               
        

 

 

 
 0° 5° 10° 15° 20° 25° 30° 35° 40° 45° 50° 55° 

0° 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 

2.5° 264,88 265,16 266,15 266,81 267,79 268,36 268,83 269,43 269,98 270,56 271,18 271,31 

5° 264,08 265,14 266,67 268,25 269,62 270,86 272,14 273,28 274,12 275,54 276,38 277,21 

7.5° 263,02 264,81 267,33 269,30 271,38 273,24 274,88 276,64 277,94 279,59 280,69 281,68 

10° 260,88 263,55 266,64 269,70 272,16 274,64 276,99 279,17 281,36 283,00 284,20 285,43 

12.5° 257,91 261,47 265,41 269,06 272,18 275,55 278,75 281,76 284,70 286,72 288,42 289,85 

15° 254,96 259,37 263,83 267,98 272,01 276,23 280,48 284,27 287,73 290,43 293,07 295,22 

17.5° 252,08 257,14 262,60 267,33 272,28 277,86 282,72 287,32 291,04 294,51 298,17 301,45 

20° 248,54 254,84 260,85 266,81 273,16 279,72 285,59 290,79 295,21 299,45 303,15 307,53 

22.5° 244,81 252,18 259,30 266,04 273,86 281,35 288,38 294,38 299,38 304,11 308,48 312,15 

25° 242,67 250,95 258,76 266,52 275,01 283,21 290,78 297,84 303,29 307,95 312,15 315,63 

27.5° 242,27 251,81 260,22 269,17 278,10 286,69 294,71 301,74 307,39 311,93 315,23 318,53 

30° 242,81 254,07 263,22 272,92 282,92 291,96 299,90 306,54 311,49 315,22 318,54 322,28 

32.5° 244,53 257,34 268,02 278,78 290,07 298,92 306,38 312,46 316,40 319,70 323,60 327,10 

35° 247,71 261,83 273,43 286,04 297,86 307,13 313,98 319,26 323,66 328,16 332,15 334,48 

37.5° 251,15 266,68 280,83 294,22 307,20 317,06 324,36 330,79 336,15 340,23 343,78 344,93 

40° 254,54 272,48 289,27 304,30 318,33 330,20 340,08 348,23 353,73 357,86 361,44 362,53 

42.5° 259,03 281,50 301,11 317,68 332,31 347,47 360,88 370,04 376,92 382,79 387,31 387,59 

45° 265,24 293,86 314,96 329,92 348,45 367,80 383,16 396,34 407,08 414,77 417,95 413,68 

47.5° 271,69 303,01 321,05 342,71 368,82 392,97 411,78 427,84 441,58 449,88 445,47 432,12 

50° 273,75 300,39 327,21 358,42 391,35 418,70 440,41 459,44 474,00 477,01 460,17 433,12 

52.5° 266,00 301,58 337,36 375,82 409,96 437,35 459,72 480,10 489,04 476,51 446,29 408,61 

55° 260,57 305,73 347,24 387,53 420,15 446,46 469,31 484,19 480,72 454,86 416,62 369,91 

57.5° 263,52 311,21 355,13 394,96 430,92 456,58 473,85 477,90 460,05 430,75 379,84 322,04 

60° 270,38 314,69 360,42 414,06 456,07 477,73 481,58 472,24 448,47 401,99 334,49 266,75 

62.5° 276,18 316,00 376,89 446,40 488,81 500,36 497,52 480,38 437,84 365,01 281,98 210,77 

65° 322,45 363,54 428,88 493,78 530,38 547,70 539,53 493,55 416,56 321,89 229,76 159,20 

67.5° 360,92 423,78 510,85 593,99 654,60 661,43 611,43 512,30 387,74 270,85 175,32 107,20 



                                                                                                                                                                                                               
        

 

70° 325,51 378,26 444,35 521,91 580,67 600,51 564,46 461,56 333,99 213,08 119,55 64,77 

72.5° 255,31 297,65 359,24 433,78 501,34 532,40 496,69 389,18 264,03 150,89 77,83 35,99 

75° 132,91 165,46 220,79 291,17 350,52 388,79 359,63 275,51 173,99 89,28 36,93 24,72 

77.5° 24,39 34,71 61,87 100,93 142,75 168,17 165,84 124,40 80,69 41,14 21,89 17,44 

80° 7,61 7,76 9,12 13,27 24,43 35,07 35,97 33,29 28,41 19,42 14,60 11,24 

82.5° 4,38 4,00 5,04 5,91 7,89 11,51 14,90 15,75 15,38 11,76 8,58 6,52 

85° 1,65 1,64 1,90 2,10 2,72 3,88 5,48 6,27 6,63 5,35 4,28 3,00 

87.5° 0,51 0,17 0,48 0,53 0,39 0,12 0,70 0,82 1,27 0,88 0,44 0,38 

90° 0,05 0,00 0,00 0,00 0,00 0,17 0,00 0,00 0,19 0,08 0,03 0,00 
 

 60° 65° 70° 75° 80° 85° 90° 95° 100° 105° 110° 115° 

0° 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 

2.5° 271,97 272,01 272,46 272,34 272,91 272,93 272,84 272,92 272,73 272,34 272,22 271,75 

5° 278,06 278,51 278,96 279,16 279,91 279,81 280,02 279,68 279,76 279,09 278,55 278,07 

7.5° 282,31 282,82 283,54 283,76 284,42 284,25 284,72 284,24 284,05 283,21 282,63 281,78 

10° 286,35 287,29 287,93 288,44 288,92 289,10 289,26 289,06 288,43 287,44 286,70 285,72 

12.5° 291,33 292,90 294,21 295,11 296,27 296,49 296,95 296,54 295,65 294,28 292,83 291,43 

15° 297,62 300,46 302,56 303,88 305,74 306,34 306,67 305,86 305,18 303,42 301,15 298,84 

17.5° 304,77 308,14 311,00 312,68 314,76 315,20 315,79 315,10 313,84 311,98 309,39 306,48 

20° 311,51 314,74 317,81 319,57 321,05 321,27 321,78 321,11 320,02 318,32 315,83 312,71 

22.5° 316,18 319,05 321,69 323,17 323,94 324,14 324,06 323,41 322,54 321,24 319,47 316,55 

25° 319,52 322,29 324,83 326,25 327,10 327,59 327,42 327,19 325,70 324,04 321,94 319,10 

27.5° 322,40 325,64 328,08 329,44 331,15 331,83 332,04 330,83 329,88 327,93 325,30 322,40 

30° 325,81 328,78 331,27 332,48 333,68 334,02 334,43 333,35 332,36 330,44 327,97 325,17 

32.5° 330,00 332,54 335,38 334,96 335,59 335,10 335,28 334,78 334,24 332,44 331,24 328,53 

35° 336,28 337,92 339,77 339,63 340,09 339,41 339,44 338,84 338,87 338,12 336,98 335,23 

37.5° 345,99 347,14 347,94 347,35 347,99 347,41 348,84 347,60 347,68 347,66 346,73 346,70 

40° 363,16 363,45 361,54 359,22 359,83 359,84 359,76 361,09 361,51 361,09 362,45 364,19 

42.5° 386,40 382,37 377,65 373,89 373,87 373,43 374,35 375,16 376,21 375,88 378,82 383,46 

45° 407,37 397,57 389,48 382,39 379,48 377,47 377,38 377,83 379,60 381,21 387,05 395,38 

47.5° 415,61 397,97 383,15 370,09 360,96 355,09 353,07 353,41 358,04 365,66 376,28 388,80 

50° 404,76 374,94 350,26 331,34 317,34 310,26 307,54 308,53 313,78 324,35 339,23 360,47 

52.5° 369,98 332,76 303,08 280,79 264,55 254,26 251,66 252,13 259,62 273,95 291,96 317,41 

55° 323,43 281,09 246,37 219,34 200,70 189,50 186,37 187,09 196,10 212,27 234,87 265,53 

57.5° 267,07 219,25 182,19 155,12 137,26 127,42 122,37 125,77 134,03 150,10 173,42 206,18 

60° 208,68 161,73 126,98 101,77 86,79 77,80 74,57 77,20 85,07 99,42 122,06 152,79 

62.5° 154,82 111,36 80,33 62,10 52,22 47,40 44,63 47,38 51,57 61,54 78,32 106,38 

65° 105,92 69,90 49,60 39,78 35,45 33,54 32,37 33,28 34,83 39,71 49,05 67,77 

67.5° 65,03 42,42 34,94 30,81 28,20 27,58 27,02 27,57 27,92 30,48 34,19 42,10 

70° 38,38 30,63 27,28 24,97 23,25 22,92 22,26 22,76 23,17 24,36 27,02 30,32 

72.5° 27,10 23,53 22,00 20,02 19,20 18,51 17,90 18,43 18,85 19,67 21,60 23,71 

75° 20,18 18,09 17,33 16,20 15,46 14,90 14,04 14,75 15,09 15,95 16,95 18,02 

77.5° 14,55 13,04 13,11 13,00 11,26 10,50 9,85 10,25 10,97 12,67 13,09 13,62 

80° 9,79 9,05 8,70 8,14 7,16 6,24 5,80 6,11 6,74 7,84 8,68 9,38 

82.5° 5,85 5,33 4,84 4,17 3,40 3,26 3,11 3,33 3,29 3,97 4,88 5,64 

85° 2,59 2,47 1,75 1,41 1,19 1,27 0,98 1,35 1,26 1,26 2,09 2,34 

87.5° 0,34 0,30 0,24 0,19 0,21 0,18 0,05 0,39 0,31 0,00 0,56 0,36 



                                                                                                                                                                                                               
        

 

90° 0,00 0,09 0,05 0,06 0,00 0,05 0,00 0,33 0,00 0,03 0,00 0,00 
 

 120° 125° 130° 135° 140° 145° 150° 155° 160° 165° 170° 175° 

0° 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 

2.5° 271,48 271,35 270,65 269,79 269,64 268,95 268,15 267,58 267,06 266,18 265,50 264,82 

5° 277,41 276,56 275,70 274,84 273,62 272,64 271,40 269,99 268,83 267,10 265,76 264,21 

7.5° 281,31 280,44 279,57 278,08 276,88 275,59 273,61 271,96 270,16 267,82 265,90 263,50 

10° 284,86 283,23 282,07 280,61 279,10 277,71 275,33 273,16 270,76 268,19 265,50 262,04 

12.5° 289,44 287,44 285,81 283,85 281,76 279,63 276,66 273,48 270,59 267,20 263,66 259,98 

15° 296,05 293,20 290,50 287,55 284,45 281,61 278,13 274,06 270,05 265,86 262,22 257,66 

17.5° 303,17 299,10 295,83 291,85 287,93 284,54 279,99 275,12 270,15 265,42 260,60 255,66 

20° 309,19 304,82 300,55 296,44 291,95 287,29 282,17 276,79 270,49 264,50 258,78 252,89 

22.5° 312,81 308,91 304,73 300,32 295,42 290,22 284,32 277,61 270,60 263,47 256,53 250,33 

25° 315,53 311,28 307,55 303,07 298,34 292,96 286,16 278,67 271,00 263,22 255,68 248,93 

27.5° 318,61 314,09 309,85 305,49 301,00 296,25 289,63 281,78 273,62 265,54 257,48 249,77 

30° 321,83 317,49 312,80 308,16 304,20 300,15 293,89 286,37 278,13 269,13 260,25 251,77 

32.5° 325,77 322,15 318,08 313,38 309,22 304,92 299,21 292,37 284,22 274,41 264,05 254,55 

35° 332,84 330,25 326,92 322,43 317,57 312,59 306,27 299,88 291,80 280,77 269,53 259,08 

37.5° 345,60 343,19 341,11 336,46 331,40 325,92 317,95 310,08 301,10 289,40 276,44 264,14 

40° 364,36 362,60 361,68 357,40 352,14 346,11 336,65 325,59 314,05 300,59 286,39 271,18 

42.5° 387,09 387,76 387,35 383,62 378,05 369,59 359,08 346,14 330,65 314,73 298,04 279,86 

45° 404,26 410,51 415,10 413,28 407,61 398,11 383,01 367,69 350,35 331,68 313,78 291,57 

47.5° 405,72 422,11 436,77 442,50 437,54 427,43 410,90 391,55 369,34 345,71 325,18 302,02 

50° 386,57 413,98 442,37 462,98 464,44 455,23 437,71 415,92 389,47 359,64 331,17 304,67 

52.5° 349,66 385,88 422,58 457,67 476,40 474,89 467,20 437,47 408,84 374,93 341,04 305,83 

55° 304,28 347,88 394,38 433,80 466,53 480,33 470,16 450,61 422,62 388,81 351,49 312,18 

57.5° 250,22 302,13 359,26 411,68 445,84 471,26 473,11 460,04 435,95 399,05 360,02 322,72 

60° 196,10 251,10 317,70 385,64 438,18 465,59 478,28 477,27 459,86 421,15 367,00 323,47 

62.5° 146,29 198,98 268,90 350,57 426,85 476,56 497,92 502,53 493,50 457,20 392,06 327,91 

65° 101,00 150,32 218,36 308,43 407,00 491,11 543,05 556,76 544,79 507,46 444,93 374,10 

67.5° 63,07 101,49 165,96 258,70 376,46 504,68 603,55 650,50 644,85 591,75 508,59 424,88 

70° 38,19 61,87 112,78 203,87 323,67 458,27 571,69 613,95 590,86 529,58 448,85 377,21 

72.5° 26,77 35,19 68,20 144,57 257,64 386,65 504,20 545,62 513,25 448,39 367,85 303,27 

75° 20,11 23,98 35,29 83,81 164,06 261,02 352,73 382,68 345,73 287,63 216,17 160,74 

77.5° 14,48 16,85 21,12 37,15 72,63 108,29 155,37 157,68 134,25 93,52 56,32 33,23 

80° 9,59 11,27 14,14 19,19 27,45 32,27 37,49 36,53 25,29 13,85 9,47 7,99 

82.5° 5,88 6,72 8,59 11,82 15,04 17,15 16,85 13,18 8,65 5,73 4,95 4,30 

85° 2,66 3,13 4,05 5,34 7,09 7,13 6,88 4,48 2,83 1,98 2,09 1,76 

87.5° 0,61 0,42 0,61 0,87 1,24 0,82 0,96 0,57 0,40 0,13 0,50 0,15 

90° 0,00 0,00 0,00 0,00 0,05 0,00 0,03 0,00 0,03 0,15 0,00 0,04 
 

 180° 185° 190° 195° 200° 205° 210° 215° 220° 225° 230° 235° 

0° 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 

2.5° 263,95 263,30 262,59 262,09 261,48 260,56 259,89 259,39 258,89 258,18 257,92 257,21 

5° 262,53 260,82 259,36 258,11 256,58 254,95 253,39 252,12 250,68 249,28 248,30 247,11 

7.5° 260,74 258,34 256,04 253,78 251,15 248,53 245,97 243,64 240,81 238,43 235,93 233,57 

10° 258,52 255,35 251,87 248,51 244,77 241,04 236,97 233,23 229,49 225,41 221,70 217,96 



                                                                                                                                                                                                               
        

 

12.5° 255,60 251,60 246,82 242,28 237,31 232,44 227,55 222,25 216,93 211,60 206,59 201,87 

15° 252,81 247,70 242,10 236,50 230,07 224,00 217,67 210,97 204,27 197,76 192,14 186,99 

17.5° 250,09 244,09 237,19 230,14 222,93 215,01 207,53 199,01 191,32 184,16 178,43 174,39 

20° 246,55 239,89 231,75 223,92 215,21 206,05 196,93 187,59 179,03 172,14 167,22 162,78 

22.5° 242,96 234,82 225,64 216,43 206,37 196,21 185,81 176,07 167,65 160,73 155,71 151,66 

25° 240,72 231,13 220,88 209,84 198,25 186,33 174,64 164,47 156,21 149,57 144,38 140,63 

27.5° 240,00 229,37 217,42 204,50 190,77 177,47 164,52 153,51 144,69 137,99 133,01 129,22 

30° 240,51 228,35 214,66 199,54 183,68 168,49 154,46 142,66 133,26 126,30 120,89 116,60 

32.5° 242,07 228,38 212,84 195,76 177,13 160,13 144,91 132,24 122,27 114,28 108,61 104,10 

35° 244,44 229,25 211,93 191,90 170,83 151,59 135,51 121,64 110,67 102,39 96,54 92,00 

37.5° 247,76 230,33 210,82 188,15 164,54 143,79 126,51 111,58 99,96 91,52 85,41 81,04 

40° 251,85 231,17 209,16 183,67 158,07 135,61 116,85 101,68 90,41 81,53 75,57 72,06 

42.5° 257,16 232,80 206,62 178,79 150,61 127,37 107,94 92,92 81,89 73,55 68,23 64,63 

45° 263,44 235,28 205,00 173,86 142,89 119,21 100,51 87,04 76,90 69,95 63,89 60,27 

47.5° 268,39 236,65 202,72 167,57 134,28 111,13 94,49 83,59 76,33 70,43 64,52 60,68 

50° 271,20 234,20 197,73 160,72 125,84 104,15 90,82 84,23 80,09 75,38 68,72 62,47 

52.5° 267,97 228,35 190,15 152,32 117,24 98,13 89,20 87,37 85,97 80,89 71,24 61,54 

55° 263,38 220,58 180,31 142,53 107,92 93,04 89,55 91,71 90,56 79,79 67,89 60,55 

57.5° 266,49 216,05 172,93 133,00 99,03 88,37 89,60 93,94 88,01 71,92 65,82 62,64 

60° 282,14 218,88 168,07 124,70 91,37 83,71 87,54 89,79 76,14 64,99 71,06 72,02 

62.5° 284,93 234,81 172,77 122,10 85,04 77,94 81,05 76,70 64,73 60,07 66,61 62,64 

65° 319,45 268,94 204,25 135,48 84,80 70,01 68,27 61,87 54,93 54,56 55,85 50,39 

67.5° 360,73 301,17 220,43 132,89 73,15 57,39 54,68 50,00 45,17 45,83 46,39 42,75 

70° 326,17 270,92 197,26 114,15 53,84 43,94 42,42 39,20 36,64 38,07 39,57 36,91 

72.5° 267,19 223,89 160,03 92,13 40,09 33,75 32,78 31,48 30,47 32,33 33,36 30,97 

75° 146,57 122,79 81,44 42,49 25,54 24,64 24,38 24,96 26,51 26,94 26,38 24,86 

77.5° 28,92 23,30 15,21 13,27 13,71 14,41 15,79 16,91 17,22 18,71 21,47 18,42 

80° 8,19 8,07 8,00 7,95 8,19 8,03 8,53 9,53 10,88 11,56 12,11 12,83 

82.5° 4,50 4,62 4,65 4,22 4,45 4,36 4,14 4,36 5,40 6,52 6,31 6,82 

85° 2,06 2,14 2,09 1,77 1,74 1,96 1,87 1,61 1,82 2,64 2,78 2,88 

87.5° 0,37 0,37 0,46 0,29 0,17 0,43 0,55 0,32 0,19 0,69 0,46 0,44 

90° 0,00 0,00 0,06 0,00 0,00 0,00 0,05 0,00 0,00 0,22 0,00 0,00 

 

 240° 245° 250° 255° 260° 265° 270° 275° 280° 285° 290° 295° 

0° 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 

2.5° 256,97 256,54 256,37 256,26 256,02 255,94 256,13 256,15 256,32 256,26 256,56 257,12 

5° 246,00 245,15 244,34 243,76 243,57 243,25 243,04 243,07 243,98 244,10 244,89 245,74 

7.5° 231,46 229,54 228,12 227,15 226,12 225,62 225,72 225,77 226,39 227,61 228,86 230,28 

10° 214,78 211,68 209,59 207,69 206,89 205,78 205,95 205,95 207,16 208,28 210,22 212,76 

12.5° 197,95 194,53 192,11 190,13 188,87 188,30 188,56 188,62 189,67 190,95 193,24 195,98 

15° 183,46 180,28 178,30 176,67 175,79 175,10 175,07 175,39 176,24 177,22 179,07 181,70 

17.5° 170,86 168,41 166,48 164,96 164,33 163,97 163,64 163,78 164,73 165,61 167,47 169,44 

20° 159,94 157,43 155,68 154,22 153,19 152,71 152,41 152,73 153,43 154,62 156,38 158,23 

22.5° 148,49 146,19 144,21 142,78 141,55 140,98 140,76 140,82 141,55 142,69 144,36 146,30 

25° 137,47 134,87 132,92 131,14 130,01 129,31 128,90 128,94 129,68 130,76 132,62 134,97 

27.5° 125,64 122,84 120,41 118,61 117,31 116,38 116,32 116,40 117,19 118,38 120,25 122,68 



                                                                                                                                                                                                               
        

 

30° 112,88 110,17 107,63 105,77 103,77 103,09 102,56 103,15 104,04 105,66 107,77 109,84 

32.5° 100,62 97,66 95,53 93,90 91,94 91,05 90,80 91,25 92,18 93,70 95,71 98,02 

35° 88,48 86,08 84,32 82,87 82,54 82,48 82,14 82,36 82,39 83,00 84,06 85,99 

37.5° 78,21 76,05 75,25 75,50 75,73 75,92 75,96 75,91 75,64 75,69 75,23 76,22 

40° 69,54 68,63 68,90 70,22 70,68 70,62 70,46 70,48 70,45 70,04 68,97 68,79 

42.5° 63,01 63,50 64,57 66,54 67,43 68,36 68,39 67,86 67,06 65,53 64,41 63,22 

45° 60,13 61,80 64,19 66,44 68,14 69,21 69,50 68,93 67,53 65,78 63,57 61,32 

47.5° 59,49 61,73 64,95 68,45 70,08 70,63 70,77 70,20 69,41 67,02 63,73 60,47 

50° 60,22 62,26 65,40 69,17 70,61 70,85 70,74 70,18 68,91 66,93 63,76 60,16 

52.5° 60,24 63,30 65,11 65,75 64,85 64,11 63,92 64,14 64,53 65,20 63,48 60,51 

55° 59,39 58,70 58,51 58,49 57,61 57,00 56,64 56,84 57,08 58,14 58,27 58,45 

57.5° 58,54 53,71 52,94 52,91 52,42 51,72 51,37 51,70 52,00 52,53 53,02 54,29 

60° 59,33 49,75 48,32 48,54 48,21 47,53 47,54 47,39 47,99 48,09 48,54 51,70 

62.5° 54,58 45,72 44,43 44,47 44,51 43,89 44,08 43,84 44,01 44,34 44,65 46,93 

65° 45,76 40,99 40,66 40,85 40,78 40,47 40,25 40,29 40,58 40,26 40,62 41,56 

67.5° 39,45 37,34 37,09 37,03 37,60 37,74 37,85 37,52 37,14 36,52 36,61 37,28 

70° 34,34 32,91 32,81 32,79 33,74 33,87 33,53 33,27 33,06 32,24 32,51 32,96 

72.5° 29,47 29,12 27,82 27,71 27,86 28,07 27,59 27,88 27,43 26,79 27,64 29,46 

75° 23,84 22,79 21,73 21,57 21,83 21,72 21,43 21,12 21,40 21,37 21,43 23,10 

77.5° 17,72 17,06 16,31 15,70 15,53 16,22 16,39 15,77 15,41 15,45 15,95 17,13 

80° 12,29 12,39 11,64 10,64 10,86 11,24 10,76 10,98 10,82 10,30 11,01 12,08 

82.5° 7,30 8,28 7,87 6,71 6,72 6,59 7,09 6,69 6,75 6,49 7,27 8,02 

85° 3,28 3,96 3,77 3,36 3,31 3,09 3,40 3,04 2,87 3,27 3,65 3,67 

87.5° 0,68 0,86 1,12 1,03 0,54 0,66 0,57 0,70 0,54 0,85 0,91 0,66 

90° 0,03 0,00 0,01 0,01 0,11 0,07 0,00 0,23 0,00 0,00 0,00 0,00 
 

 300° 305° 310° 315° 320° 325° 330° 335° 340° 345° 350° 355° 

0° 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 264,80 

2.5° 257,46 257,74 258,14 258,94 259,36 259,92 260,44 261,12 262,31 262,42 263,67 263,94 

5° 246,71 247,67 249,01 250,70 252,00 253,13 254,81 256,40 258,17 259,76 261,18 262,62 

7.5° 232,35 234,56 237,08 239,64 242,28 244,86 247,66 250,50 253,49 256,12 258,36 260,81 

10° 215,87 218,91 222,99 226,79 230,84 234,65 238,86 243,15 247,07 250,93 254,63 258,00 

12.5° 199,56 203,40 208,26 213,23 218,50 223,62 229,20 234,58 239,68 244,95 249,75 254,19 

15° 185,13 188,95 194,20 199,85 205,99 212,29 219,19 226,09 232,65 238,92 244,91 250,33 

17.5° 172,28 175,84 180,97 186,64 193,75 200,86 209,12 217,12 225,29 232,68 239,84 246,47 

20° 161,02 164,02 169,28 174,92 182,26 190,10 199,26 208,21 217,54 226,09 234,05 242,03 

22.5° 149,21 152,72 157,67 163,48 170,74 178,85 188,62 198,51 209,19 218,85 228,14 237,32 

25° 137,57 140,97 146,16 151,57 158,90 167,28 177,76 188,88 200,73 212,38 223,48 233,74 

27.5° 125,46 129,14 134,12 139,82 147,21 155,86 167,10 179,84 193,34 207,08 219,73 231,77 

30° 113,12 117,03 122,07 127,77 135,17 144,86 156,63 170,39 186,23 202,35 216,66 230,50 

32.5° 100,89 104,23 109,69 115,75 123,99 134,12 146,90 161,75 179,36 197,57 214,66 230,27 

35° 88,88 92,08 97,67 103,97 112,38 123,16 136,80 153,14 172,44 193,28 213,10 231,09 

37.5° 78,35 81,56 86,28 92,80 101,35 112,41 127,21 144,51 165,87 189,22 212,02 232,74 

40° 69,72 72,39 76,90 82,74 91,39 102,17 117,31 135,66 158,32 184,63 210,28 233,66 

42.5° 62,84 64,53 68,73 74,94 82,97 93,78 107,64 126,43 150,40 179,59 208,29 234,97 

45° 59,60 59,81 64,06 70,35 77,84 87,16 99,64 116,74 142,14 174,20 206,71 236,60 

47.5° 58,95 59,57 63,70 69,66 76,63 83,36 92,88 107,82 133,05 167,96 203,78 237,84 



                                                                                                                                                                                                               
        

 

50° 58,63 61,60 67,24 73,05 78,97 83,49 88,31 100,19 123,93 160,96 198,91 236,74 

52.5° 57,65 60,90 70,08 78,32 83,90 86,51 86,81 93,56 114,49 151,86 191,42 231,32 

55° 58,68 59,67 68,58 80,35 88,71 90,47 87,42 89,13 105,08 142,02 181,22 221,15 

57.5° 58,72 64,59 68,35 77,78 89,38 92,66 88,21 85,46 96,62 132,87 173,26 215,73 

60° 65,42 73,45 73,59 71,22 80,75 88,40 86,37 82,04 89,41 124,88 167,95 216,35 

62.5° 59,58 65,17 68,71 64,84 68,98 77,35 79,28 76,40 83,35 120,40 169,57 229,06 

65° 46,59 53,98 58,95 58,20 57,56 62,17 66,41 67,18 81,22 131,72 199,77 263,72 

67.5° 39,52 43,83 48,64 48,83 47,97 49,98 52,66 54,72 71,99 133,76 224,11 303,44 

70° 34,65 37,24 40,47 39,28 38,31 39,18 40,87 41,75 53,63 118,74 202,93 275,98 

72.5° 29,40 31,08 33,14 31,36 30,59 30,69 32,77 32,82 38,45 89,86 157,55 220,37 

75° 23,98 24,85 25,45 26,34 27,68 25,34 24,39 24,05 25,26 42,45 82,06 124,66 

77.5° 18,06 18,42 20,94 19,91 17,29 16,35 15,54 14,27 13,80 13,65 16,26 25,49 

80° 12,34 12,75 12,12 11,08 10,20 9,31 8,44 7,95 8,03 8,18 7,70 7,86 

82.5° 7,14 6,57 6,11 6,08 5,29 4,40 4,20 4,25 4,29 4,45 4,45 4,38 

85° 3,14 2,72 2,59 2,45 2,19 2,00 1,90 1,91 1,83 1,95 1,69 1,91 

87.5° 0,50 0,48 0,20 0,34 0,61 0,61 0,46 0,42 0,15 0,42 0,29 0,35 

90° 0,00 0,00 0,00 0,00 0,00 0,25 0,33 0,15 0,00 0,34 0,00 0,00 
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TEST PROTOCOL 
  LUG Light Factory Ltd 
  ul. Gorzowska 11 
  65-127 Zielona Góra, POLAND 
  KRS 0000290498  
  REGON 080212116   
  NIP PL 929-17-85-452 

 
LUG Testing Laboratory address 
ul. Nowa 7 
66-002 Nowy Kisielin, POLAND 
 
 

 

 
TEST SPECIFICATION – STANDARDS: 
PN – EN 60598-1:2015 
 

Test Report No. 

BT_13_066_21 
Tested  by: 
Robert Tracz   

 

 
Nr.TSP-17025-LB-001.00 

Sample No. 
512/1/21 

Compiled by: 
Robert Tracz     

Applicant name: 
P.Rybski 
LLU DEPARTMENT 
LUG LIGHT FACTORY 

Approved by: 
Robert Tracz     

Tested from: 22.12.2021 
 

Product type: LUMINAIRE 

Through:       27.12.2021 
 

Model name: TRAFFIK R LED ED 79W 12000lm 4000K 

Index:       

Power [W]:       

IP Degree:       

Ratings: 220-240V /50/60Hz 

Type of protection: CL I  

Group: STREET LIGHTING - OUTSIDE 

This protocol shall not be reproduced except in full without the written approval of the Laboratory. The results in this 
report apply to the test sample(s) mentioned above at the time of the testing period only and are not to be used to 
indicate applicability to other similar products. 

 
 Thermal tests 

1. COMPONENT LIST 
 

No. Componnent Producer/Model/Type Parameters Standard/Mark 

1. LED DRIVER OSRAM OPTOTRONIC  
OT 110/170-240/1A0 1DIMLT2 G1 CE 

Tc=85°C;Ta=-40÷55°C;  
set on 525mA  

ENEC10  

2. LED MODULE   LUG ML1924108W740--01A Tc=85°C;  CE 

 
2. POSSIBLE TEST CASE VERDITS: 

 
Test case does not apply to the test object  : N/A (Not Applicable) 
Test object does meet the requirement         : P (Pass) 
Test object does not meet the requirement  : F (Fail) 
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3. TEST PROGRAM  
 

@25°C 525mA 
 

TABLE: TEMPERATURE MEASUREMENTS, THERMAL TEST OF SECTION 12 

Type of reference:        

Lamp used:  LUG ML1924108W740--01A 

Lamp control gear used: OSRAM OPTOTRONIC  
OT 110/170-240/1A0 1DIMLT2 G1 CE  

Mounting position of luminaire: ON THE POLE 

Supply wattage (W): 76,1 

Supply current (A): 0,324 

Power factor: 0,980 

Table: measured temperatures for ta =25 °C 
- abnormal operating mode  N/A 

- test 1: rated voltage: 240V 

- test 2: 1,06 times rated voltage or 1,05 times rated wattage: -- 

- test 3: Load on wiring to socket-outlet, 1,06 voltage or 1,05 times wattage: -- 

- test 4: 1,1 times rated voltage or  
1,05 times  rated wattage : 

-- 

Through wiring or looping-in wiring loaded by a current of A during the test: -- 

Temperature measurements, (˚C) 

 
Part tested 
  

Clause 12.4 - normal Clause 12.5 - abnormal 

Test 1 Test  2 Test 3  Limit  Test 4  Limit  

LED DRIVER 55,4             85             

LED MODULE  73,2             85             

SUPPLEMENTARY INFORMATION : test results meets requirements; 

 
 

4. LIST OF EQUIPMENT  

 

SPECIFICATION OF MEASURNING APPARATUS USED IN TESTS 

No. EQUIPMENT PRODUCER/TYPE SERIES MARK USED 

1. AC PROGRAMMABLE POWER ITECH ELECTRONIC IT73 602130010726850004 47/LAB/ZL  

2. DIGTAL THERMOMETER 1 LUTRON 288855 44/LAB/TM  

3. DIGTAL THERMOMETER 2 LUTRON I.416488 49/LAB/TM  

4. DIGITAL MULTIMETER TEKTRONIX 2475006 42/LAB/DM  

5. DIGITAL MULTIMETER TEKTRONIX 2566126 43/LAB/DM  

6. SYSTEM ENERGY MULTIMETER METRA HIT ENERGY  25/LAB/MK  

7. SYSTEM ENERGY MULTIMETER EVERFINE G118829CD1351123 53/LAB/DPM  

8. THERMAL IMAGING CAMERA FLIR E50 49037600 41/LAB/KTW  
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5. DETAILS IMAGES (PHOTOS) 
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6. DETAILS IMAGES (TERMOGRAMS) 
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Summary (according to EN 13201:2015)

opracował: mgr inż. Rafał Skorupski

LUG Light Factory Sp. z o.o. 

GSM: + 48 500 192 101 

e-mail: rafal.skorupski@lug.com.pl

4

Manufacturer LUG Light Factory

Article name TRAFFIK LED ED 

7200lm/740 IP66 O28 

szary II klasa

Fitting 1x LED 4000K

P 55.0 W

ΦLamp 7200 lm

ΦLuminaire 7200 lm

η 100.00 %

TRAFFIK LED ED 7200lm/740 IP66 O28 szary II klasa (single side bottom)

Pole distance 40.000 m

(1) Light spot height 8.000 m

(2) Light point overhang -1.000 m

(3) Boom inclination 0.0°

(4) Boom length 0.500 m

Annual operating hours 4000 h: 100.0 %, 55.0 W

Consumption 1375.0 W/km

ULR / ULOR 0.00 / 0.00

Max. luminous intensities
Any direction forming the specified angle from the

downward vertical, with the luminaire installed for

use.

≥ 70°: 594 cd/klm

≥ 80°: 37.4 cd/klm

≥ 90°: 0.00 cd/klm

Luminous intensity class
The luminous intensity values in [cd/klm] for

calculation of the luminous intensity class refer to the

luminaire luminous flux according to EN 13201:2015.

G*3

Glare index class D.5



Summary (according to EN 13201:2015)

opracował: mgr inż. Rafał Skorupski

LUG Light Factory Sp. z o.o. 

GSM: + 48 500 192 101 

e-mail: rafal.skorupski@lug.com.pl
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Results for valuation fields

Symbol Calculated Target Check

Jezdnia 1 (M5) Lav 0.51 cd/m² ≥ 0.50 cd/m²

Uo 0.47 ≥ 0.35

Ul 0.50 ≥ 0.40

TI 14 % ≤ 15 %

REI 0.45 ≥ 0.30 

A maintenance factor of 0.80 was used for calculating for the installation.

Results for energy efficiency indicators

Symbol Calculated Consumption

1 Stefan cel Mare Dp 0.019 W/lx*m² -

TRAFFIK LED ED 7200lm/740 

IP66 O28 szary II klasa 

(single side bottom)

De 0.7 kWh/m² yr, 220.0 kWh/yr
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Summary (according to EN 13201:2015)

opracował: mgr inż. Rafał Skorupski

LUG Light Factory Sp. z o.o. 

GSM: + 48 500 192 101 

e-mail: rafal.skorupski@lug.com.pl

7

Manufacturer LUG Light Factory

Article name TRAFFIK LED ED 

3450lm/740 IP66 O28 

szary II klasa

Fitting 1x LED 4000K

P 27.0 W

ΦLamp 3450 lm

ΦLuminaire 3450 lm

η 100.00 %

TRAFFIK LED ED 3450lm/740 IP66 O28 szary II klasa (single side bottom)

Pole distance 36.000 m

(1) Light spot height 8.000 m

(2) Light point overhang -1.000 m

(3) Boom inclination 0.0°

(4) Boom length 0.500 m

Annual operating hours 4000 h: 100.0 %, 27.0 W

Consumption 756.0 W/km

ULR / ULOR 0.00 / 0.00

Max. luminous intensities
Any direction forming the specified angle from the

downward vertical, with the luminaire installed for

use.

≥ 70°: 607 cd/klm

≥ 80°: 36.7 cd/klm

≥ 90°: 0.00 cd/klm

Luminous intensity class
The luminous intensity values in [cd/klm] for

calculation of the luminous intensity class refer to the

luminaire luminous flux according to EN 13201:2015.

G*3

Glare index class D.5
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Summary (according to EN 13201:2015)

opracował: mgr inż. Rafał Skorupski

LUG Light Factory Sp. z o.o. 

GSM: + 48 500 192 101 

e-mail: rafal.skorupski@lug.com.pl
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Results for valuation fields

Symbol Calculated Target Check

Jezdnia 1 (M6) Lav 0.30 cd/m² ≥ 0.30 cd/m²

Uo 0.58 ≥ 0.35

Ul 0.59 ≥ 0.40

TI 11 % ≤ 20 %

REI 0.71 ≥ 0.30 

A maintenance factor of 0.80 was used for calculating for the installation.

Results for energy efficiency indicators

Symbol Calculated Consumption

locale Dp 0.024 W/lx*m² -

TRAFFIK LED ED 3450lm/740 

IP66 O28 szary II klasa 

(single side bottom)

De 0.5 kWh/m² yr, 108.0 kWh/yr











 

 

 

 

 

CERTIFICATE 

 The Certification Body 
of TÜV SÜD Management Service GmbH 

certifies that 

 

 
 

LUG LIGHT FACTORY Sp. z o.o. 

ul. Gorzowska 11 
65-127 Zielona Góra 

Poland 

 
including the sites and scope of application  

see enclosure  
 

has established and applies 
a Quality Management System. 

An audit was performed, Order No. 73423157. 

Proof has been furnished that the requirements 
according to 

ISO 9001:2015 

are fulfilled. 

The certificate is valid from 2021-03-07 until 2024-03-06. 

Certificate Registration No.: 12 100 23152 TMS. 

 

  

 
Head of Certification Body 

Munich, 2021-03-08 
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Enclosure of Certificate Registration No.: 

12 100 23152 TMS 

 Sites Scope of application 

 
LUG LIGHT FACTORY Sp. z o.o. 

ul. Gorzowska 11 

65-127 Zielona Góra 

Poland 

Design, production and sale of lighting 

systems. 

 
Lug Light Factory Sp. z o.o. 

ul. Nowa 7 

66-002 Nowy Kisielin 

Poland 

Design and production of lighting systems. 

 
  

 

  

 

  

 

  

 

  

   

  

 
Head of Certification Body 

Munich, 2021-03-08 
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CERTIFICATE 

 The Certification Body 

of TÜV SÜD Management Service GmbH 

certifies that 

 

 
 

LUG LIGHT FACTORY Sp. z o.o. 

ul. Gorzowska 11 

65-127 Zielona Góra 

Poland 

 

including the sites and scope of application 

 see enclosure 

 

 has established and applies 

an Environmental Management System. 

An audit was performed, Order No. 73423157. 

Proof has been furnished that the requirements 

according to 

ISO 14001:2015 

are fulfilled. 

The certificate is valid from 2021-04-03 until 2024-04-02. 

Certificate Registration No.: 12 104 23152 TMS. 

 

  

 
Head of Certification Body 

Munich, 2021-03-08 

Page 1 of 2 

 

 



 

 

 

 

 

 

Enclosure of Certificate Registration No.: 

12 104 23152 TMS 

 Sites Scope of application 

 
LUG LIGHT FACTORY Sp. z o.o. 

ul. Gorzowska 11 

65-127 Zielona Góra 

Poland 

Design, production and sale of lighting 

systems. 

 
Lug Light Factory Sp. z o.o. 

ul. Nowa 7 

66-002 Nowy Kisielin 

Poland 

Design and production of lighting systems. 

   

 

  

 

  

 

  

 

  

   

  

 
Head of Certification Body 

Munich, 2021-03-08 
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CERTIFICATE 

The Certification Body 
of TÜV SÜD Management Service GmbH 

certifies that 

 

LUG LIGHT FACTORY Sp. z o.o. 
ul. Gorzowska 11, 65-127 Zielona Góra 

Poland 

for the scope of application 

Designing, production and sales of 
lighting systems 

Lug Light Factory Sp. z o.o. 
ul. Nowa 7, 66-002 Nowy Kisielin 

Poland 

for the scope of application 

Designing and production of  
lighting systems 

has established and applies 
an Occupational Health and Safety Management System. 

An audit was performed, Order No. 73438131. 

Proof has been furnished that the requirements 
according to 

ISO 45001:2018 

are fulfilled. 

The certificate is valid from 2021-03-19 until 2023-03-19. 

Certificate Registration No.: 12 117 23152 TMS. 

 

 

 

  

 
Head of Certification Body 

Munich, 2021-03-23 

 

 

 



 

 

 

CERTIFICATE 

The Certification Body 
of TÜV SÜD Management Service GmbH 

certifies that 

 

LUG LIGHT FACTORY Sp. z o.o. 
ul. Gorzowska 11 

65-127 Zielona Góra 
Poland 

Scope of application 

Designing, production and sales of 
lighting systems 

Lug Light Factory Sp. z o.o. 
ul. Nowa 7 

66-002 Nowy Kisielin 
Poland 

Scope of application 

Designing and production of  
lighting systems 

has established and applies 
an Energy Management System. 

An audit was performed, Order No. 73424337. 

Proof has been furnished that the requirements according to 

ISO 50001:2018 

are fulfilled. 

The certificate is valid from 2021-04-18 until 2024-04-17. 

Certificate Registration No.: 12 340 23152 TMS. 

 

 

 

  

 
Head of Certification Body 

Munich, 2021-03-29 

 

 

 





                                                                                                                                                                                                              

 

 

 

GENERAL WARRANTY TERMS AND CONDITIONS 

CONCERNING LUG LIGHT FACTORY SP. Z O.O. LIGHTING PRODUCTS 

 

 

1. General Warranty Terms 

1.1. LUG Light Factory Sp. z o.o., with it registered office on ul. Gorzowska 11, 65-127 

Zielona Góra, KRS (National Court Register No. 0000290498), hereinafter referred to as 

the “Guarantor”, hereby provides the warranty for lighting products, as described in this 

document. 

1.2. The Guarantor declares that the above mentioned products are free from manufacturing 

and material defects, and if used for their intended purpose, they will function properly 

for a period not shorter than the period of the warranty, subject to the circumstances 

described in this document. 

1.3. The Guarantor provides the warranty for products sold for the period of: 

● 5 years for all LUG products with an LED light source 

● 5 years for all FLASH&DQ products 

● 3 years for LUGBOX products 

● 2 years for conventional lighting fixtures (without an LED light source) 

● 1 year for lighting fixtures made for emergency purposes 

1.4. The warranty is only valid under the following conditions: 

1.4.1. The warranty shall only cover manufacturing defects and defects attributable to 

the reasons inherent in the product, i.e., hidden defects caused by manufacturing 

defects or hidden defects in materials; 

1.4.2. Lighting fixtures should be operated, installed and stored in accordance with the 

information on the specification sheet and assembly instructions; 

1.4.3. Unless otherwise stated on the specification sheet, lighting fixtures by LUG Light 

Factory Sp. z o.o. are designed for standard working conditions; 

1.4.4. Standard conditions are characterised by ambient temperatures ranging from  

-10°C to +25°C, humidity: <85%, pressure: 690-1060 hPa; 

1.4.5. Lighting fixtures should not be used in conditions dangerous to the construction, 

paint coatings or electrical equipment installed in the lighting fixtures. These 

conditions include high humidity, high temperature, presence of dust, presence of 

harmful chemicals in the air, UV radiation, shocks and vibrations; 



                                                                                                                                                                                                              

 

1.4.6. The specification sheet contains a detailed description of the product, together 

with a general indication of its use, which refers to standard operating conditions; 

1.4.7. If the product is intended for use in environments with special technical 

characteristics, those characteristics are specified in the specification sheet. If no 

special technical characteristics are mentioned, the use of the lighting fixture 

should be in accordance with the LUG Light Factory Sp. z o.o. Technical 

Preparation of Production Branch; 

1.4.8. If the conditions in which the lighting fixtures are operated differ from those for 

which the fixtures are intended, the Buyer, prior to the purchase, shall notify the 

Guarantor of the conditions at the fitting site, and the Guarantor shall confirm 

their applicability in such an environment; 

1.4.9. The products shall be used according to their purpose and product specification 

provided (assembly instructions, specification sheet and label). Service reviews 

shall be carried out and consulted with the LUG Light Factory Sp. z o.o. 

Technical Preparation of Production Branch if such a requirement is provided in 

the documentation accompanying the products; 

1.4.10. The installation of the products shall be carried out in a professional manner by 

qualified personnel, in accordance with the terms and conditions set out in the 

assembly instructions attached to the product and the specification sheet, as well 

as and in accordance with the rules and technical knowledge; 

1.4.11. Modifications of product features or software updates shall be made only by the 

lighting fixture manufacturer or by a third party assigned by the manufacturer; 

1.4.12. All repairs or maintenance of the products shall be made using the manufacturer’s 

guidelines and recommendations; 

1.4.13. The products must not be exposed to unintended mechanical and/or chemical 

congestion, which would threaten the construction of the lighting fixtures, paint 

coating or electronic components inside the fixtures; 

1.4.14. Ambient temperatures and supply voltages shall not exceed the rated values for 

products in specifications or technical standards. 

1.5. The violation of the foregoing and other rules stipulated herein shall result in the loss of 

warranty rights.  

 

2. Scope of Warranty 

2.1. The warranty starts from the date of product purchase by the Buyer, resulting from the 

VAT invoice confirming the purchase of goods. 

2.2. The Buyer’s rights under the warranty for defects referred to in the Civil Code are 

excluded. This provision also applies to software. 



                                                                                                                                                                                                              

 

2.3. This warranty only covers product defects resulting from design, material or 

manufacturing defects, as well as from the fact of exceeding the average nominal failure 

rate, which for electronic components (power supplies, controllers, ballasts, LED 

modules) amounts to 0.2% damages per 1,000 h of work unless stated otherwise in the 

product’s technical data sheets/product brochures. 

2.4. The warranty shall not cover:  

2.4.1. Any interchangeable components, such as conventional light sources, starters, 

capacitors, batteries and other components subject to normal wear and tear during 

operation; 

2.4.2. Components provided by external entities, such as hard drives, computers, 

servers, etc. Those devices may be covered by their manufacturer’s warranty, 

which requires the confirmation of the device manufacturer; 

2.4.3. The natural wear and tear of the materials used, such as discoloration or loss of 

elasticity of plastic parts (e.g. yellowing of polycarbonate shades), fading of paint 

coatings due to weathering, aging, etc.; 

2.4.4. Defects resulting from damaged software, viruses, services related to software 

upgrades or reboots, faulty component settings, defects due to wear and tear, 

pollution, third party activity (especially of installers using the products covered 

by the warranty), etc.; 

2.4.5. Defects resulting from the effect of chemical, thermal, mechanical, light or other 

factors whose impact on the products is contrary to the instructions for use and 

technical knowledge; 

2.4.6. Additional costs associated with the recognition of the warranty and the removal 

of defects, including the cost of assembly and disassembly of the defective 

product, the cost of transporting the product to the manufacturer and returning a 

new or repaired product, and other similar costs. Those costs shall be covered by 

the Buyer; 

2.4.7. Products whose serial numbers, product numbers, lighting fixture names, 

trademarks or other identification markings have been removed, covered, or made 

illegible.  

2.5. A drop in the luminous flux during the product life to 0.6%/1,000 h and colour change of 

the LED modules are normal phenomena and shall not be covered by the warranty. 

2.6. The total lighting time of the lighting fixtures per year must not exceed 4,300 h. 

2.7. The parameters of the new LED lighting fixtures (modules) are covered by a +/- 10% 

tolerance for luminous flux, power and colour temperature.  

 

 



                                                                                                                                                                                                              

 

3. Warranty Claim 

3.1. Claims should be made using a complaint form, which is available on LUG Light 

Factory Sp. z o.o.’s website at: http://www.lug.com.pl/download/dokumenty 

3.2. The Buyer submitting the complaint shall be obliged to complete the complaint form and 

send it immediately to the Guarantor. 

3.3. All Warranty claims are made to the Guarantor in writing, under pain of forfeiture of the 

Warranty rights, and sent by fax or e-mail to: service@lug.com.pl with the enclosed 

proof of purchase (VAT invoice, cash register receipt or a copy of purchase agreement) 

and a detailed, documented description of the defect found. Upon receipt of a properly 

filled out application, a message will be sent to the Buyer about the acceptance of the 

application together with the number of the complaint. 

3.4. The Guarantor shall process the complaint within 14 days of the date of the delivery of 

the defective product and documents stipulated in Section 3.3, subject to the possibility 

of extending the period, in case of the necessity to carry out detailed technical 

examinations, which shall be immediately communicated to the Buyer by the Guarantor. 

3.5. The Buyer returns the faulty item, referred to in point. 3.4. of these General Warranty 

Terms and Conditions, clearly marking on the packaging the complaint number received 

from the Guarantor, lack of which may result in the non-receipt of such a shipment by 

the Guarantor to his warehouse. 

3.6. The Guarantor shall inform the Buyer in writing, by telephone, fax or e-mail about the 

outcome of the complaint investigation. 

3.7. The Guarantor’s liability shall be limited to the maximum value of the product on the 

date of its purchase. 

3.8. In the event that the Warranty claim is accepted, the Guarantor decides in each case 

whether to repair a defective product, replace it with a defect-free product, reduce its 

price or replace it with a product of the same application and similar technical 

parameters in the case when the subject of the complaint has been withdrawn from the 

offer. 

3.9. The Guarantor, when repairing the defective product, allows the exchange of 

components for used or reconditioned components, which, in terms of performance, 

functionality and reliability are equivalent to new components and are free from defects 

and material shortages. 

3.10. During the course of the warranty process, the repair of the product or its replacement 

into a defect-free product shall be free of charge. 

3.11. If, as a result of a warranty claim, any elements of the defective product are replaced, the 

warranty period shall not be calculated anew. 

3.12. If the warranty claim is accepted, the Guarantor will undertake necessary actions towards 



                                                                                                                                                                                                              

 

fulfilling the warranty obligation at the latest within 21 days from the date of informing 

the Buyer about the way of handling the complaint, unless there are circumstances 

beyond the control of the Guarantor, which may have an impact on the extension of that 

time, e.g., the necessity to perform additional laboratory tests or order non-standard 

components to be used in the repaired lighting fixture, which need to be ordered from 

suppliers, etc. 

3.13. If the product is not collected upon the Guarantor’s request, the Buyer shall incur the 

costs of storing the product, or possibly the cost of its return. 

3.14. The product storing period by the Guarantor is up to 6 months. After this period the 

product will be returned to the Buyer at his expense. 

3.15. All costs related to the Guarantor’s investigation of an unjustified warranty claim shall 

be borne by the Buyer.  

 

4. Other Provisions 

4.1. If the Buyer or any third party designated by the Buyer makes any interference in the 

fixture, or repairs, alters or removes any defects in the products without the written 

consent of the Guarantor, any claims under this warranty shall lapse once such 

interference, repairs, alterations or removals have been made. 

4.2. The warranty shall also expire if the products are used for purposes other than intended. 

4.3. If the Guarantor receives a complaint from the Buyer, the Guarantor reserves the right to 

inspect the defects of the products involved at their place of use. The lack of the Buyer’s 

consent to the performance of such an inspection by the Guarantor or his designated 

representative shall be treated as a waiver of the warranty claim. 

4.4. The Guarantor allows the possibility to perform payable service repairs of products, 

including post-warranty repairs, the terms and conditions of which shall be agreed upon 

each time between the Buyer and the Guarantor. 

4.5. LUG Light Factory Sp. z o.o., within the limits of the applicable law, shall not be 

responsible for any loss, damage, increased costs or expense, for any loss of the 

possibility to use the product, its functionality, for any damage to the product, any lost 

benefits, savings, contracts, revenues or any losses or additional costs not resulting 

directly from the fault of LUG Light Factory Sp. z o.o. 

4.6. The law applicable to this warranty shall be Polish law. 

4.7. These General Warranty Terms and Conditions are effective from 1 December 2017 and 

apply to all orders placed after that date. 

4.8. Warranty terms and conditions are available on the manufacturer’s website: 

www.lug.com.pl 
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TECHNICAL DATA

ELECTRICAL DATA

OPTICAL DATA

GENERAL DATA

Mounting: on outriggers ø60/48mm
Body: high pressure die-cast aluminum
Lateral Surface Wind Exposed: 0.033 m²
Colour: gray
Diffuser: tempered glass
Power supply efficiency: >90%
Power: 220-240V 50/60Hz
Includes light source: yes
Type of equipment: ED
Electrical connection: luminaire equipped with 2x1.5 mm² 
wire with a length of 60 cm
Way of lighting: direct
Type of optic: O28 - for express roads
ULOR / DLOR: 0% / 100%
Other remarks: the pole and boom are not part of the 
luminaire; 10kV surge protection
Warranty: 5 years
Application: local roads, express roads, town roads, residential 
area roads, area lighting, avenues, promenade, parking areas

Code Luminaire
power [W]

Lumen luminaire 
[lm]

Efficacy 
[lm/W]

Colour 
temperature [K] CRI/Ra Operating temperature 

range [°C] LED lifetime [h]

130292.5L022.020.001 27 3450 128 4000 >70 -40 ... +50 (L75) 100 000

Professional streetlight luminaire for LED light sources.

Code Dimensions [mm]
L W H

Pallet 
quantity

Quantity in 
package

Net weight 
[kg]

505 230 80 70 1 3.5130292.5L022.020.001  

OTHER PICTURES

Group in catalogue: INFRASTRUCTURAL LIGHTING 

BOROGANI
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 150172.01021 TRAFFIK LED Adjustable bracket ø60mm

150170.01022 2 field connectors IP68

150170.01023 3 field connectors IP68

150170.01024 4 field connectors IP68

150170.01025 5 field connectors IP68

BOROGANI 

ACCESSORIES





Denumire caracteristici tehnici fata de corpul 
de iluminat 

Caracteristici tehnici
solicitati

impuși

Caracteristici 
tehnici propusi 

Puterea (consum) nominală unitate 30 Wt 27 Wt

Tensiunea nominala 220-240 V 220-240 V 

Frecvența 50-60 Hz 50-60 Hz 

Flux luminos lampă minim 3000 Lm 3474,37 Lm 

Flux luminos Minim110 Lm/W 127,9 Lm/W 

Culoare cuprinsă  4000K  4000K 

Indicele de redare a culorii minim 70 Ra Minim 70 

Devierea de la culoarea standard (initială) maxim 5 scdm 5 scdm 

Capac optic/tip lentilă Sticla plata, transparenta Sticlă călită 

Unghiul de dispersare pe longitudinal 130– 150 grade 130-150 grade 

Unghiul de dispersare pe transversal 75 – 90 grade 75 – 90 grade 

Clasa de protecție II II 

Gradul de protecție a componentei optice IP 65 IP 66 

Material carcasa Aluminiu turnat Aluminiu turnat 

Rezistență la șocuri mecanice a difuzorului (protecție la 
vandalism)

min IK 08 IK 08 

Blocul electronic, compatibil cu tipul sursei de lumină 
utilizată, asigurarea funcționării la factor de putere 

0,98 >,098 

Protecție împotriva electrocutării Clasa I sau II II 

Funcționare la temperaturi între -40 și +35 grade Celsius -40 și +50 grade Celsius 

Tip conectare borne Cablu 3 poli Cablu 3 poli 

Greutatea aparatului 1.5 – 2.5 Kg 3.5 kg 

Durata de viață cu asigurarea a minim 70% din fluxul 
luminos inițial  

minim 50000 h 100 000 h 

Garanție producător minim 5 ani 5 ani 
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