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SU VE GAZ BORULARI

Disg|Cap

Et Kalinligi
HAFIF SERI TS 301/1 DIN 2439-1955 BS 1387 - 1957 ISO/R 65-1958
NOMINAL DIS CAP ET < =
OLcU @.D KALINLIGI BORU AGIRLICI
. DiSLi
disdzoon | ansou
Max. Min. Max. Min. BORU AGIRLIGI
in. mm mm mm in in. mm in. kg/m ib/ft kg/m ib/ft
1/2" 15 218 21.0 0.858 0.827 2.0 0.080 0.952 0.640 0.961 0.646
3/4" 20 27.3 26.5 1.075 1.043 2.35 0.092 1.41 0.944 142 0.954
1" 25 34.2 33.3 1.346 1.311 2.65 0.104 2.01 1.35 2.03 1.36
11/4" 32 42.9 42.0 1.689 1.654 2.65 0.104 2.58 173 2.61 175
11/2" 40 48.8 479 1.921 1.886 2.9 0.116 3.25 2.19 3.29 2.22
2" 50 60.8 59.7 2.394 2.350 2.9 0.116 4.1 2.76 4.18 2.81
21/2" 65 76.6 75.3 3.016 2.965 3.25 0.128 5.80 3.90 5.92 3.98
3" 80 89.5 88.0 3.524 3.465 3.25 0.128 6.81 4.58 6.98 4.69
4" 100 115.0 113.1 4.528 4.453 3.65 0.144 9.89 6.64 10.2 6.84
ORTA SERI
ANMA CAPI DIS CAP ET KALINLIGI AGIRLIK (Kg/m)
in. mm Min. Opt. Max Min. Opt. Max. Digsiz Siyah Galvanizli
mm mm mm mm mm mm Mansonsuz
1/2" 15 21.0 213 218 2.32 2.65 2.91 122 1.23 1.30
3/4" 20 26.5 26.9 27.3 2.32 2.65 2.91 1.58 1.59 1.68
1" 25 33.3 33.7 34.2 2.85 3.25 3.57 2.44 2.46 2.57
1.1/4" 32 42.0 42.4 42.9 2.85 3.25 3.57 3.14 3.17 3.32
1.1/2" 40 479 48.3 48.8 2.85 3.25 3.57 3.61 3.65 3.82
2" 50 59.7 60.3 60.8 3.20 3.65 4.01 5.10 5.17 5.38
2.1/2" 65 75.3 76.1 76.6 3.20 3.65 4.01 6.51 6.63 6.90
3" 80 88.0 88.9 89.5 3.55 4.05 4.45 8.47 8.64 8.96
4" 100 113.1 114.3 115.0 3.95 4.50 4.95 12.10 12.40 12.80
5" 125 138.5 139.7 140.8 4.25 4.85 5.33 16.20 16.70 17.35
6" 150 163.9 165.2 166.5 4.25 4.85 5.33 19.20 19.80 20.60
AGIR SERI TS 301/3 DIN 2441 BS 1387 - 1957
NOMINAL DIS CAP ET < <
OLcU @.D KALINLIGI BORU AGIRLIGI
i DiSLi
dsgzoons | wavsowy
Max. Min. Max. Min. BORU AGIRLIGI
in mm mm mm in in. mm in. kg/m ib/ft kg/m ib/ft
1/2" 15 218 210 | 0858 | 0.827 325 | 0.128 145 | 0.977 146 | 0.983
3/4" 20 2.73 2.65 1.075 1.043 325 | 0.128 1.90 1.27 1.91 1.28
1" 25 34.2 33.3 1.346 1.311 405 | 0.160 2.97 2.00 2.99 2.01
11/4" 32 429 42.0 1.689 1.654 405 | 0.160 3.84 2.58 3.87 2.60
11/2" 40 48.8 479 1.921 1.886 405 | 0.160 4.43 2.98 4.47 3.01
2 50 60.8 59.7 | 2.394 | 2.350 45 | 0.176 6.17 4.14 6.24 4.19
21/2" 65 76.6 753 | 3.016 | 2.965 45 | 0.176 790 5.31 8.02 5.39
3" 80 89.5 88.0 | 3524 | 3.465 485 | 0.192 10.1 6.76 10.3 6.87
4" 100 115.0 1131 | 4528 | 4.453 54 | 0212 14.4 9.71 14.7 9.91
5" 125 | 1406 | 1387 | 5534 | 5.459 54 | 0212 17.8 12.0 18.3 12.3
6" 150 | 166.1 1641 | 6.539 | 6.459 54 | 0.212 21.2 14.3 21.8 14.7
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DEMIR BORULAR

Et Kalinligi (mm)

450 500 540 560 630 710 800 880 10.00 12.00

220 | 099 112 124 137 148 163 178 194 210 | 221

25.0 113 129 144 158 172 190 | 207 | 227 | 247 | 261

25.4 115 131 146 161 175 194 21 232 | 252 | 266

26.9 123 140 156 172 187 | 207 | 226 | 249 | 270 | 2.86

30.0 | 138 157 176 194 [ 211 234 | 256 | 2.83 | 3.08 | 3.28

318 147 167 187 | 207 | 226 | 250 | 274 | 3.03 | 330 [ 352 | 3.62
320 148 168 189 208 | 227 | 252 | 276 | 3.05 | 3.33 [ 354 [ 3.65
33.7 156 178 199 220 | 241 267 | 293 | 324 | 354 | 377 | 388

35.0 | 163 185 | 208 | 230 [ 251 | 279 [ 306 | 338 [ 370 | 394 | 406 | 4.46

38.0 178 | 202 | 227 | 251 275 | 805 | 335 | 372 | 4.07 | 434 | 447 | 492
40.0 187 | 214 | 240 | 265 | 290 | 323 | 355 | 3.94 | 432 | 461 475 | 524
2.4 199 | 227 | 255 | 282 | 3.09 | 344 | 379 | 421 4.61 493 | 508 | 561

445 | 210 | 239 | 269 | 297 | 326 | 363 | 399 | 444 | 487 [ 521 537 | 593

48.3 228 | 261 | 293 | 325 | 356 | 397 | 437 | 48 | 534 | 571 [ 590 | 653

510 242 276 | 310 | 344 | 377 | 421 464 | 516 | 567 | 6.07 | 627 | 694

540 | 256 | 293 | 330 | 365 | 401 447 | 493 | 549 | 6.04 | 647 | 6.68 ™

570 2.71 310 | 349 | 387 | 425 | 474 | 523 | 583 | 6.41 6.87 [ 710 788
60.3 288 | 329 | 370 | 410 | 451 503 | 555 | 619 | 682 | 731 755 | 8.39
63.5 303 | 347 | 390 | 433 | 476 | 532 | 587 | 655 [ 721 774 8.00 | 889
70.0 335 | 384 | 432 | 480 | 527 | 589 | 651 721 8.01 860 | 889 | 9.90
73.0 451 5.01 5.51 6.16 | 6.81 760 | 838 | 9.00 | 9.31 | 10.36
76.1 4.71 523 | 575 | 6.44 7 79 | 877 | 941 9.74 ] 10.84
82.5 569 | 626 | 700 774 | 866 | 956 | 1027 | 1062 | 11.84
88.9 615 | 676 | 757 | 837 | 937 | 1034 | 1112 | 1150 | 12.83
101.6 706 776 | 870 | 963 [ 10.78 | 1191 [ 12.81 | 13.26 | 14.81
143 797 | 877 | 983 | 10.88 | 12.18 | 13.48 | 1450 | 15.01 | 16.78 | 18.77 | 20.97
127.0 8.87 | 977 | 10.95 | 1213 | 1359 [ 15.04 | 16.19 | 16.76 | 18.75 | 20.99 [ 23.48
133.0 9.30 | 10.24 | 1149 | 1272 | 1426 | 1578 | 16.99 [ 1759 | 19.68 | 22.04
139.7 9.78 | 10.77 | 12.08 | 13.39 | 15.00 | 16.61 | 1788 | 18.52 | 20.72 | 23.22 | 25.98 | 28.41
1413 9.90 | 10.90 | 12.22 | 1354 | 15.18 | 16.81 | 18.10 [ 18.74 | 20.97 [ 23.50 | 26.30 | 28.75
159.0 1116 | 1229 | 13.80 [ 1529 | 1714 | 18.99 | 20.45 | 2118 | 23.72 | 26.60 | 29.79 | 3259 | 36.74
168.3 1183 | 13.08 | 1462 | 16.21 | 18.18 | 20.13 | 2169 | 22.27 | 25.17 | 28.22 | 3162 | 34.61 | 39.04
1778 1251 | 1378 | 1546 | 1714 | 19.23 | 2131 | 2296 | 23.78 | 26.64 | 29.89 | 33.50 | 36.67 | 41.38
193.7 1364 | 15.03 | 16.88 | 18.71 [ 2100 | 2327 [ 25.07 | 25.98 [ 29.11 | 3267 | 36.63 | 40.12 [ 45.30
2191 1704 | 19.13 | 2122 | 23.81 | 26.40 | 28.46 | 29.48 | 33.06 | 3712 | 4165 | 45.64 | 5156
2445 2372 | 26.63 | 29.53 | 3184 | 32.99 | 3701 | 4157 | 46.66 | 5115 | 5783
273.0 26.53 | 29.80 | 33.04 | 35.63 | 36.93 | 4143 | 46.56 | 52.28 | 57.33 | 64.86 | 7724

323.9 3155 | 3544 | 39.32 | 4241 | 43.96 | 49.34 | 5547 | 62.32 | 68.38 | 7741 | 92.30
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CELIK CEKME BORULAR
DIN 2448 CELIK CEKME KAZA BORULARI FiYAT LIiSTESI

Parmak Dis Et Boru Parmak Dis Et Boru
Olcisi Cap Kalinligi Agirhg Olcisi Cap Kalinligi Agirhgi
(inch) (mm) (mm) (kg/m) (inch) (mm) (mm) (kg/m)

18" 10,0 1,5 0,32 114,3 3,6 9,96

10,0 2 0,10 114,3 4 11,03

13,5 1,5 0,45 4" 114,3 4,5 12,35

1/4" 13,5 2 0,58 114,3 5 13,66
13,5 2,5 0,69 114,3 6 16,25

. 172 2 0,76 133,0 4 12,90

. 17,2 2,5 0,92 133,0 5 16,00
21,3 2 0,97 N 138,7 4 13,57

1/2" 21,3 2,6 1,22 8 138,7 4,5 15,21
21,3 3 1,37 139,7 5 16,87

26,9 2 1,25 139,7 6 20,06

/4" 26,9 2,5 1,53 159,0 4 15,50

26,9 3 1,79 159,0 4,5 17,38

26,9 3,5 2,05 159,0 5 19,25

32,0 2,6 1,91 159,0 6 22,95

32,0 3 2,18 6" 168,3 5 20,41

. 33,7 2,6 2,02 168,3 6 24,35

! 33,7 3 2,30 168,3 71 28,61
33,7 3,5 2,64 168,3 8 32,06

33,7 4 2,97 168,3 10 39,58

42,4 3 2,96 194,0 7 32,73

42,4 3,5 3,40 7 194,0 8 37,20

R 42,4 4 3,84 194,0 10 46,00

" 44,5 3 3,11 219,1 6 31,97

44,5 3,5 3,59 8" 219,1 71 37,63

44,5 4 4,05 219,1 8 42,22

48,3 3 3,40 219,1 10 52,28

48,3 35 3,92 . 244,0 8 4720

R 48,3 4 4,43 9 244,0 10 58,50

1z 51,0 3 3,60 273,0 71 47,20
51,0 3,5 4,16 . 273,0 8 53,00

51,0 4 4,70 10 273,0 10 65,75

57,0 3 4,05 273,0 12 78,30

57,0 3,5 4,68 323,9 9 70,85

. 60,3 3 4,30 . 323,9 10 78,48

2 60,3 3,5 4,97 12 323,9 12,5 97,31
60,3 4 5,63 323,9 14,2 109,94

60,3 4,5 6,28 355,6 9 7799

76,1 3 5,48 . 355,6 10 86,40

. 76,1 3,6 6,35 14 355,6 12,5 107,22
2172 76,1 4 721 355,6 14,2 121,20
76,1 4,5 8,06 406,4 9 89,42

88,9 3,2 6,86 . 406,4 10 99,10
88,9 3,5 747 16 406,4 12,5 123,09
3" 88,9 4 8,49 406,4 14,2 139,23

88,9 4,5 9,50
88,9 5 10,79
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CELIK CEKME BORULAR

Ebat Dis Cap Et Kalinlig
Anma Gapi mm mm mm
20 16.7 2.3 1.08
12" 15 40 21.3 15.76 2.77 127
80 14.9 3.2 143
20 22.3 2.3 1.39
3/4" 20 40 26.9 21.16 2.87 17
80 19.7 3.6 2.07
20 28.5 2.6 1.99
1" 25 40 33.7 26.9 3.4 2.54
80 24.7 4.5 3.24
20 37.2 2.6 2.55
11/4" 32 40 42.4 35.2 3.6 3.44
80 32.8 4.8 4.45
20 43.1 2.6 2.93
11/2" 40 40 48.3 411 3.6 3.97
80 38.3 5 5.34
20 54.5 2.9 411
2" 50 40 60.3 54.48 3.91 5.44
80 49.3 55 743
20 70.3 2.9 5.24
21/2" 65 40 76.1 66.1 5 8.77
80 62.1 7 11.93
20 82.5 3.2 6.76
3" 80 40 88.9 779 5.5 11.31
80 73.7 76 15.24
20 1071 3.6 9.83
4" 100 40 114.3 101.9 6.2 16.53
80 97.3 8.5 22.18
20 131.7 4 13.39
5" 125 40 139.7 1271 6.3 20.73
80 120.7 9.5 30.51
20 159.3 4.5 18.18
6" 150 40 168.3 154.1 71 28.23
80 146.3 1 42.68
20 206.5 6.3 33.07
8" 200 40 219.1 202.7 8.2 42.66
80 193.7 12.7 64.66
20 260.4 6.3 41.45
10" 250 40 273 254.4 9.3 60.50
80 2476 12.7 81.55
20 309.7 71 55.48
12" 300 40 323.9 304.9 9.5 73.68
80 298.5 12.7 97.49
20 339.6 8 68.60
14" 350 40 355.6 336.6 9.5 81.11
80 330.2 12.7 107.42
20 388.8 8.8 86.31
16" 400 40 406.4 387.4 9.5 93.01
80 381 12.7 123.34
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CELIK CEKME BORULAR

Agirliklar (kg/m) Et Kalinhdr (mm)

3.5 4 4.5
4 0.043 | 0.074
5 0.055 | 0.099
6 0.068 | 0.123 | 0.166 | 0.197
8 0.093 | 0.173 | 0.24 | 0.296 | 0.339 | 0.37
10 0.117 | 0.222 | 0.314 | 0.395 | 0.462 | 0.518
12 0.142 | 0.271 | 0.388 | 0.493 | 0.586 | 0.666 | 0.734
14 0.166 | 0.321 | 0.462 | 0.592 | 0.709 | 0.814 [ 0.906 | 0.986 | 1.054
15 0.179 | 0.345 | 0.499 | 0.641 | 0.771 | 0.888 | 0.993 | 1.085 | 1.165
16 0.191 | 0.37 | 0.536 | 0.691 | 0.832 | 0.962 | 1.079 | 1.184 | 1.276
18 0.216 | 0.419 | 0.61 [ 0.789 | 0.956 | 1.11 1252 | 1.381 | 1498
20 0.24 | 0.469 | 0.684 | 0.888 | 1.079 | 1258 | 1424 | 1578 | 172 185 | 2.071
22 0.518 | 0.758 | 0.986 | 1202 | 1.406 | 1597 | 1.777 | 1942 | 2.096 | 2.367
24 0.567 | 0.832 | 1.085 | 1.326 | 1554 | 1.769 | 1.973 | 2.164 | 2.343 | 2.663
25 0.592 | 0.869 | 1.134 | 1.387 | 1.628 | 1.856 | 2.072 | 2.275 | 2.466 | 2.811
28 0.666 | 0.98 | 1282 | 1.572 | 185 | 2.115 | 2.368 | 2.608 | 2.836 | 3.255
30 0.715 | 1.054 | 1.381 | 1.695 | 1.988 | 2.287 | 2.565 | 2.83 | 3.083 | 3.551
32 0.764 | 1128 | 148 | 1819 | 2.146 | 246 | 2.762 | 3.052 | 3.329 | 3.847
35 0.838 | 1.239 | 1.628 | 2.004 | 2.367 | 2.719 | 3.058 | 3.385 | 3.699 | 4.291
36 0.863 | 1.276 | 1.677 | 2.065 | 2.441 [ 2.805 | 3.157 | 3.496 | 3.822 | 4.439
38 0.912 | 135 | 1766 | 2.189 | 2.589 | 2.978 | 3.354 | 3.718 | 4.069 | 4.735 | 5.352
40 0.962 | 1424 | 1.874 | 2312 | 2.737 | 3.15 | 3.551 | 3.94 | 4.316 | 5.031 | 5.697 | 6.313
42 1498 | 1.973 | 2.435 | 2.885 | 3.323 | 3.749 | 4.162 | 4.562 | 5.327 | 6.042 | 6.708
46 1646 | 2.17 | 2.682 | 3.181 | 3.668 | 4.143 | 4.605 | 5.055 | 5.919 | 6.733 | 7.497
48 172 | 2.269 | 2.805 | 3.329 | 3.841 | 4.34 | 4.827 | 5.302 | 6.215 | 7.078 | 7.892 | 8.656
50 1794 | 2.368 | 2.929 | 3.477 | 4.014 | 4.538 | 5.049 | 5.549 | 6.511 | 7423 | 8.286 | 9.1
52 1868 | 2.466 | 3.052 | 3.625 | 4.188 | 4.735 | 5271 | 5.795 | 6.807 | 7768 | 8.681 | 9.544 | 10.36
55 1979 | 2.614 | 3.237 | 3.847 | 4.445 | 5.031 | 5.604 | 6.165 | 725 | 8.286 | 9.273 | 10.21 | 11.10
58 2.09 (2762 | 3.422 | 4.069 | 4.704 | 5.327 | 5.937 | 6.535 | 7694 | 8.804 | 9.865 | 10.88 | 11.84
60 2164 | 2.861 | 3.545 | 4.217 | 4.877 | 5524 | 6.159 | 6.782 | 799 | 9.149 [ 10.26 | 11.32 | 12.33
62 2.238 | 2.959 | 3.668 | 4.365 | 5.049 | 5.721 | 6.381 | 7028 | 8.286 | 9.495 | 10.65 | 11.76 | 12.82
65 2.349 | 3.107 | 3.853 | 4.587 | 5.308 | 6.017 | 6.714 | 7398 | 8.73 | 10.01 | 11.25 | 12.43 | 13.56
70 2.534 | 3.354 | 4162 | 4957 | 574 | 6.511 | 7269 | 8.015 | 9.47 | 10.88 | 12.23 | 13.54 | 14.8
75 3.601 | 4.47 | 5.327 | 6.172 | 7.004 | 7824 | 8.632 | 10.21 | 11.74 | 13.22 | 14.65 | 16.03
80 3.874 | 4.779 | 5.697 | 6.603 | 7497 | 8.379 | 9.248 | 10.95 | 12.60 | 14.21 | 15.76 | 1726
85 4.094 | 5.086 | 6.067 | 7035 | 799 | 8.934 | 9.865 | 11.69 | 13.47 | 15.19 | 16.87 | 18.50
90 4.34 | 5.395 | 6.437 | 7466 | 8.484 | 9.484 | 10.48 | 12.43 | 14.33 | 16.18 | 17.98 | 19.73
100 4.834 | 6.011 | 7176 | 8.329 | 9.47 | 10.60 | 11.71 | 13.91 [ 16.06 | 18.15 | 20.20 | 22.20
110 6.628 | 7916 | 9.193 | 10.46 | 11.71 | 12.95 | 15.39 | 17.78 | 20.12 | 22.42 | 24.66
120 8.656 | 10.06 | 11.44 | 12.82 | 14.18 | 16.87 | 19.51 | 22.10 | 24.64 | 27.13
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- KUTUR _ Kgm - KUTUR _ Kg/m
ET KALINLIGI ET KALINLIGI
4,672 3/16x0,80 0,097 12,700 1/2x0,80 0,266
1,00 0,105 1,00 0,327
6,350 1/4x0,80 0,124 15,875 5/8x0,80 0,336
1,00 0,149 1,00 0,415
7,937 5/16x0,80 0,159 19,05 3/4x0,80 0,382
1,00 0,194 1,00 0,502
9,525 3/8x0,80 0,195 25,400 170,80 0,550
1,00 0,238 1,00 0,681
11,112 7/16x0,80 0,230
1,00 0,282

WHITWORTH NORMAL ViDA ve SOMUN DIN 11

- somun
civata &% T% i

CIVATA SOMUN
ANUA UST  DBIGAM  ADwi  Fameda ahiar SN Makep 1000 Adkg
CAPI CAPID d (Hatve) agirigi 1000
Ad/kg
116 1,587 1,045 0,423 60 1,2
3/32 2,381 1,703 0,529 48 1,9
1/8 3,175 2,362 0,635 40 2,5
5/32 3,969 2,952 0,793 32 3,2
3/16 4,762 3,407 1,058 24 3,6
7/32 5,556 4,201 1,058 24 4,5
1/4 6,350 4,724 1,270 20 11,11 14,5 5,1 3,36
5/16 7,938 6,131 1,411 18 12,7 23,2 6,5 5,03
3/8 9,515 7,492 1,588 16 14,28 34,6 7,9 7,28
7116 11,113 8,789 1,814 14 15,87 46,6 9,2 12,9
12 12,700 9,990 2,117 12 19,05 67,1 10,5 16,88
5/8 15,876 12,916 2,309 11 23,81 108,0 13,5 33,4
3/4 19,051 15,798 2,540 10 28,57 164 16,5 53,5
7/8 22,226 18,611 2,822 9 33,33 19,25 86,1
1 25,401 21,335 3,175 8 38,1 22 128,1
11/8 28,576 23,929 3,629 7 42,8 24,5 183,2
11/4 31,751 27,104 3,629 7 47,7 27,5
11/8 34,926 29,505 4,233 6 30,5
1172 38,101 32,680 4,233 6 33,5
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WHITWORTH ViDA BOYUTLARI

Boyutlar mm olarak

25/400951
h —m— ——
¥4
r= 0,13733 h
t= 0,9605 h
t; =0,64033 h

Vida

Nominal Ortalama Dis dibi 1inch'teki Yuvarlat- - Dis dibi
vida capi Dis cap cap capi < dis adedi ma yu'f??k- kesidi
inch =D 4,-p, d,-D, r ligi mm?
1/4 6.350 5.537 4.724 1.270 20 0.174 0.813 175
5/16 7.938 7.034 6.131 1.411 18 0.194 0.904 29.5
3/8 9.525 8.509 7492 1.588 16 0.218 1.017 441
(7/16) 11.113 9.951 8.789 1.814 14 0.249 1.162 60.7
12 12.700 11.345 9.990 2117 12 0.291 1.355 78.4
5/8 15.876 14.397 12.918 2.309 1 0.317 1.479 131
3/4 19.051 17.424 15.798 2.540 10 0.349 1.627 196
7/8 22.226 20.419 18.611 2.822 9 0.388 1.807 272
1 25.401 23.368 21.335 3.175 8 0.436 2.033 358
11/8 28.576 26.253 23.929 3.629 7 0.498 2.324 450
11/4 31.751 29.428 27104 3.629 7 0.498 2.324 577
13/8 34.926 32.215 29.505 4.233 6 0.581 2.711 684
11/2 38.101 35.391 32.680 4.233 6 0.581 2.711 839
15/8 41.277 38.024 34.771 5.080 5 0.698 3.253 950
13/4 44.452 41.199 37.946 5.080 5 0.698 3.253 1131
(17/8) 47.627 44.012 40.398 5.645 41/2 0.775 3.614 1282
2 50.802 47187 43.573 5.645 41/2 0.775 3.614 1491
21/4 57152 53.086 49.020 6.350 4 0.872 4.066 1887
21/2 63.502 59.436 55.370 6.350 4 0.872 4.066 2408
23/4 69.853 65.205 60.558 7.257 31/2 0.997 4.647 2880
3 76.203 71.556 66.909 7.257 31/2 0.997 4.647 3516
31/4 82.553 77548 72.544 7.816 31/4 1.073 5.005 4133
3172 88.903 83.899 78.894 7.816 31/4 1.073 5.005 4888
33/4 95.254 89.832 84.410 8.467 3 1.163 5.422 5596
4 101.604 96.182 90.760 8.467 3 1.163 5.422 6470
41/4 107.954 102.297 96.639 8.835 27/8 1213 5.657 7395
41/2 114.304 108.647 102.990 8.835 27/8 1213 5.657 8331
43/4 120.655 114.740 108.825 9.237 23/4 1.268 5.915 9301
5 127.005 121.090 115.176 9.237 23/4 1.268 5.915 10419
51/4 133.355 127.159 120.963 9.677 25/8 1.329 6.196 11492
51/2 139.705 133.509 127.313 9.677 25/8 1.329 6.196 12730
53/4 146.055 139.549 133.043 10.160 21/2 1.395 6.506 13902
6 152.406 145.900 139.394 10.160 21/2 1.395 6.506 15261
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Vida
capi
Parmak

R 1/8
R 1/4
R3/8
R1/2
(R5/8)
R 3/4
(R7/8)
RA1

(R 11/8)
R 11/4
(R 13/8)
R 11/2
(R 13/4)
R2

(R 21/4)
R21/2
(R 23/4)
R3

(R 31/4)
R31/2
(R 33/4)
R4

(R 41/2)
R5
(R51/2)
R6

WHITWORTH BORU ViDA DiSLERI

9.728
13.157
16.662
20.955
22.911
26.441
30.201
33.249
37.897
41.910
44.323
47.803
53.746
59.614
65.710
75.184
81.534
87.884
93.830

100.030
106.680
113.030
125.730
138.430
151.130
163.830

dairesi capi
d2=D,
9.147

12.301
15.806
19.793
21.749
25.279
29.039
31.770
36.418
40.431
42.844
46.324
52.267
58.135
64.231
73.705
80.055
86.405
92.501
98.851

105.201
111,551

124.251

136.951

149.651

162.351

Dis vida

Dis dibi
capi
d1=D,

8.566
11.445
14.950
18.631
20.587
24117
27.877
30.291
34.939
38.952
41.365
44.845
50.788
56.656
62.752
72.226
73.576
84.926
91.022
97.372
103.722
110.072
122.772
135.472
148.172
160.872

/7
55°

h

B

0.907
1.337
1.337
1.814
1.814
1.814
1.814
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309
2.309

7

ic vida
/

74

Ay

1" te
dis
sayis|

28
19
19
14
14
14
14
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

h=254/Z
1=0.960491.h
1,=0.840237 h
d, =d-24

d, =d-1,
r=0.137329.h

Dis

Derinligi

Yuvarlakhk
r

0.125
0.184
0.184
0.249
0.249
0.249
0.249
0.249
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
0.317
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WHITWORTH iNCE ViDA DiSLERI

Vida dis capi Dis dibi Boélim dairesi
D (d) capi d1 capi d1 1"ta
dis sayisi
Parmak mm mm
1/16" 0.1875 4.763 3.747 4.255 32 0.794
1/32" 0.2188 5.556 4.394 4.975 28 0.907
1/4" 0.2500 6.350 5.100 5.725 26 0.977
9/32" 0.2812 7142 5.893 6.518 26 0.977
5/16" 0.3125 7.938 6.459 7199 22 1.156
3/8" 0.3750 9.525 7.899 8.712 20 1.270
1/16" 0.4375 11.113 9.304 10.209 18 1411
1/2" 0.5000 12.700 10.668 11.684 16 1.588
9/16" 0.5625 14.288 12.256 13.272 16 1.588
5/8" 0.6250 15.875 13.459 14.712 14 1814
11/16" 0.6875 17463 15.137 16.300 14 1.814
3/4" 0.7500 19.050 16.336 17.693 12 2117
13/16" 0.8125 20.638 17.924 19.281 12 2.117
1/8" 0.8750 22.225 19.269 20.747 11 2.309
1" 1.0000 25.400 22.148 23.774 10 2.540
11/8" 1.1250 28.575 24.963 26.769 9 2.822
11/4" 1.2500 31.750 28.138 29.944 9 2.822
13/8" 1.3750 34.925 30.861 32.893 8 3.175
11/2" 1.5000 38.100 34.036 36.068 8 3.175
15/8" 1.6750 41.275 3721 39.243 8 3.175
13/4" 1.7500 44.450 39.802 42.126 7 3.629
2" 2.0000 50.800 46.152 48.476 7 3.629
21/4" 2.2500 57.150 51.730 54.440 6 4.234
21/2" 2.5000 63.500 78.080 60.790 6 4.234
2 3/4" 2.7500 69.850 64.430 67.140 6 4.234
3" 3.0000 76.200 69.692 72.946 5 5.080
31/4" 3.2500 82.550 76.042 79.296 5 5.080
31/2 3.5000 88.900 81.670 85.285 41/2 5.645
33/4 3.7500 95.250 88.020 91.635 41/2 5.645
4" 4.0000 101.600 94.370 97.985 41/2 5.645
41/4 4.2500 107.950 99.822 103.886 4 6.350
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METRiIK NORMAL ViDA ve SOMUN DIN 13

somun
60°

D
civa’ra& Td1

CIiVATA SOMUN
VIiDA VIDA Di$  VIDA Di$ ViDA vt
ANMA USTU  DIBiCAPI  ADIMI 13;’3’::? A'z\%hztla' ?,?z;:;a c"::tl":‘; "’gg r:l‘i"""g
CAPI mm CAPID d, (GEWD) agirhg 1000
Ad/kg
M4 4 3,09 0,7 14,28 7 4,65 3,3 0,812
M5 5 3,96 0,8 12,5 8 7,59 4,2 1,23
M6 6 4,70 1 10 10 11,0 5 2,50
M8 8 6,375 1,25 8 13 21,8 6,8 5,20
M10 10 8,052 1,5 6,67 17 38,2 8,5 11,6
M12 12 9,725 1,75 5,71 18 54,5 10,2 17,3
M14 14 11,402 2 5 22 77,5 12 25,0
M16 16 13,402 2,5 4 24 103 14 33,0
M18 18 14,752 2,5 4 27 137 15,5 49,4
M20 20 16,752 2,5 4 30 178 17,5 64,4
M22 22 18,752 2,5 4 32 219 19,5 79,0
M24 24 20,102 3 36 274 21 110
SILINDIR BASLI DUZ YARIKLI CiVATANIN OLCULERI
l
s E "
d1 (mm) M1 Mi2 M14 Mi6 1,7  M1,8 M2 M2,3  M25 M26 M3 M3,5
d2 (mm) 2 2,3 2,6 3 3,2 34 3,8 4,4 4,5 5 5,5 6
h (mm) 0,7 0,8 0,9 1 1,1 1,2 1,3 1,5 1,6 1,7 2 2,4
I (mm) Genellikle kullanilan boylar
2 + + + +
3 + + + + + + +
4 + + + + + + + +
5 + + + + + + + +
6 + + + + + + + +
8 + + + + + + + +
10 + + + + + + + + +
12 + + + + + + + + +
16 + + + + + + + + +
20 + + + + + + +
25 + + +
30 + + +
35 + +
40 + +
45 +
50 +
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METRIK NORMAL ViDA DiSLERI

DAY
/ 6/; //// t=0.8680.h

777, -

Somans o | 1,=06495.h

%%—‘ | d=d-z
& dy=d-t,

r=0.1082.h=1/8

Bolum Dis dibi Dis Dis dibi
o Yuvarlakhik
dairesi capi capl yliksekligi kesiti
‘ mm?
2.6 0.45 2.308 2.016 0.292 0.05 3.19
3 0.5 2.675 2.350 0.325 0.05 4.34
3.5 0.6 3.110 2.720 0.390 0.06 5.81
0.7 3.545 3.090 0.455 0.08 7.50
0.8 4.480 3.960 0.520 0.09 12.3
1 5.350 4.700 0.650 0.1 17.3
(7) 1 6.350 5.700 0.650 0.11 25.5
8 1.25 7.188 6.376 0.812 0.14 31.9
9) 1.25 8.188 7.376 0.812 0.14 42.7
10 1.5 9.026 8.052 0.974 0.16 50.9
(11) 1.5 10.026 9.052 0.974 0.16 64.4
12 1.75 10.863 9.726 1.137 0.19 74.3
14 2 12.701 11.402 1.299 0.22 102
16 2 14.701 13.402 1.299 0.22 141
18 25 16.376 14.752 1.624 0.27 171
20 25 18.376 16.752 1.624 0.27 220
22 25 20.376 18.752 1.624 0.27 276
24 3 22.051 20.102 1.949 0.32 317
27 3 25.051 23.102 1.949 0.32 419
30 3.5 27.727 25.454 2.273 0.38 509
33 3.5 30.727 28.454 2.273 0.38 636
36 4 33.402 30.804 2.598 0.43 745
39 4 36.402 33.804 2.598 0.43 897
42 4.5 39.077 36.154 2.923 0.49 1027
45 45 42.077 39.154 2.923 0.49 1204
48 5 44.752 41.504 3.248 0.54 1353
52 5 48.752 45.504 3.248 0.54 1626
56 5.5 52.428 48.856 3.572 0.60 1875
60 5.5 56.428 52.856 3.572 0.60 2196
64 6 60.103 56.206 3.897 0.65 2481
68 6 64.103 60.206 3.897 0.65 2847
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METRIK iNCE VE COK iNCE ViDA DiSLERI

Adimh =1 mm Adim h = 0.75 mm Adim h =0.5 mm
Vida Dis dibi Dis dibi Vida Dis dibi Dis dibi Vida Dis dibi Dis dibi
capl capi kesiti capl capl kesiti capi capl kesiti
d d, mm? d d, mm?2 d d, mm?
8 6.700 35.3 5 4.026 12.7 3.5 2.850 6.38
9 7.700 46.6 6 5.026 19.8 4 3.350 8.81
10 8.700 59.4 7 6.026 28.5 4.5 3.850 11.6
1 9.700 73.9 8 7.026 38.8 5 4.350 14.9
12 10.700 89.9 9 8.026 50.6 6 5.350 225
13 11.700 108 10 9.026 64.0 7 6.350 317
14 12.700 127 1 10.026 78.9 8 7.350 42.4
15 13.700 147 12 11.026 95.5 9 8.350 54.8
16 14.700 170 13 12.026 114 10 9.350 68.7
17 15.700 194 14 13.026 133 1 10.350 84.1
18 16.700 219 15 14.026 155 12 11.350 101
19 17.700 246 16 15.026 177 13 12.350 120
20 18.700 275 17 16.026 202 14 13.350 140
21 19.700 305 18 17.026 228 15 14.350 162
22 20.700 337 19 18.026 255 16 15.350 182
23 21.700 370 20 19.026 284 17 16.350 210
24 22.700 405 21 20.026 315 18 17.350 236
25 23.700 441 22 21.026 347 19 18.350 264
26 24.700 479 23 22.026 381 20 19.350 294
27 25.700 519 24 23.026 416 21 20.350 325
28 26.700 560 25 24.026 453 22 21.350 358
30 28.700 647 26 25.026 492 23 22.350 392
32 30.700 740 27 26.026 532 24 23.350 428
33 31.700 789 28 27.026 574 25 24.350 466
34 32.700 840 30 29.026 662 26 25.350 505
35 33.700 892 32 31.026 756 27 26.350 545
36 34.700 946 33 32.026 806 28 27.350 587
Adim h = 0.35 mm Adim h =0.2 mm
2 1.546 1.88 1.3 0.976 0.75 1 0.740 0.43
2.3 1.846 2.68 14 1.076 0.91 12 0.940 0.69
2.6 2.146 3.62 17 1.376 1.49 14 1.140 1.02
3 2.546 5.09 2 1.676 2.21 17 1440 163
35 3.046 729 2.3 1.976 3.07 2 1.740 2.38
4 3.546 9.88 2.6 2.276 4.07 23 2.040 3.27
4.5 4.046 12.9 3 2.676 5.62 2.6 2.340 4.30
5 4.546 16.2 3.5 3.176 792 3 2.740 5.90
6 5.546 24.2 4 3.676 10.6 3.5 3.240 8.24
7 6.546 33.7 45 4176 13.7 4 3.740 11.0
8 7546 44.7 5 4.676 172 4.5 4.240 141
9 8.546 574 6 5.676 25.3 5 4.740 176
10 9.546 716 7 6.676 35.0 6 5.740 25.9
1 10.546 874 8 7.676 46.3 7 6.740 35.7
12 11.546 105 9 8.676 59.1 8 7.740 471
13 12.546 124 10 9.676 73.5 9 8.740 60.0
14 13.546 144 10 9.740 74.5
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ALTIKOSE BASLI DIBE KADAR DiSLi METRIK CIVATALARIN OLCULERI

Mi6 M2 M25 M3 M4 M5 WME M8 M10 Mi12 Mi16 M20 M24 M30 M36 M42

k(mm) [ 11 [ 14 [ 17 ] 2 [ 28|35 [ 4 [ 53] 64| 75| 10 |125] 15 [187[225] 26
smm) [ 32] 4 ] 5 [55] 7 [ 8 [ 101317192473 ]3] 46 ] 55 ] 65
| (mm) Genellikle kullanilan boylar

+ [+ [+ [+ ]+ ]+ |
+ [+ |+ [+ |+ [+ ]|+ [+
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ALTIKOSE BASLI KISA DiSLi METRIK CiVATALARIN OLGULERI
Mi,6 M2 M25 M3

s(mm) [ 32 ] 4 [ 5 | 55] 7 ] 8 [ 10 ] 13 ] 17 | 19 | 24 [ 30 [ 3 | 46 [ 55 | 65
| (mm) Genellikle kullanilan boylar

12 9

16 9 10 [ 11

20 10 [ 11 12

25 11 12 | 14 | 16

30 12 | 14 | 16 | 18

35 14 | 16 | 18 | 22

40 14 | 16 [ 18 | 22 [ 26

45 16 | 18 | 22 | 26 | 30

50 16 | 18 | 22 | 26 | 30

55 18 | 22 | 26 | 30 | 38

60 18 | 22 | 26 | 30 [ 38

65 22 | 26 | 30 | 38 [ 46

70 22 | 26 [ 30 | 38 [ 46

80 22 | 26 | 30 | 38 | 46 | 54

90 26 | 30 | 38 | 46 | 54 [ 66

100 26 | 30 | 38 | 46 | 54 | 66 | 72
110 30 | 38 | 46 [ 54 | 66 | 72 | 78
120 30 | 38 | 46 [ 54 | 66 | 72 | 78
130 44 | 52 [ 60 | 72 | 78 | 84
140 44 | 52 | 60 | 72 | 78 | 84
150 44 | 52 | 60 | 72 | 78 | 84
160 44 | 52 | 60 | 72 | 78 | 84
180 52 [ 60 | 72 [ 78 | 84
200 52 [ 60 [ 72 [ 78 | 84
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MATKAP UGLU VIDALAR, ALCIPAN ViDASI, SUNTA ViDASI, SAC VIDALARI

UL lral el - B AN E SILINDIR BASLI DUZ TORNIVIDA  ALTI KOSE BASLI
BASLI MATKAP  SUNTA VIDASI MATKAP UGLU AGIZL] SAG VIDASI SAC VIDALARI
UGLU VIDALAR ALGIPAN VIDALARI
39x13 3,0 x 20 35x25 22x45 48x95 48x95
3,9x16 3,0x 25 3,5x 35 22x65 48x13 48x13
39x19 3,0 x 30 35 x 45 22x95 48x16 48x16
3,9 x 22 3,0x 35 22x13 48x19 48x19
39x25 3,0 x 40 22x16 48x22 4.8 x 22
3,9 x 32 35x 16 BORAZAN 29x65 4.8 x25 4,825
3.9 x 38 35x18 BASLI SEYREK 29x95 4.8 x 32 4.8 x 32
4,2 x16 3,5 x 20 DiSLi ALCIPAN 2,9x13 4,8 x 38 4,8 x 38
4,2 x19 3,5 X 25 VIDALARI 2,9x 16 55x 13 4,8 x 45
42 %22 3,5 x 30 35x 25 29x16 55x 16 4,8 x 50
4,2 x 25 3,5 x 35 3,5x 35 3,5x9,5 55x19 55x22
42 x32 3,5 x 40 35 x 45 35x 13 5,5 x 22 55 x 25
4,2 x 38 3,5 x45 3,5x 16 55x25 5,5x 32
42 x45 3,5 x 50 35x 19 55 x 32 55 x 38
4,2 x 50 4,0 x 30 3,5 x 22 5,5 x 38 5,5 x 45
4,8x16 4,0 x 35 BORAZAN 3,5 x25 6,3x 13 5,5 x 50
48x19 4,0 x 40 BASLI SIK 3,9x95 6,3x 16 6,3 x 22
4,8 x 22 4,0 x 45 DiSLi ALCIPAN 39x13 6,3 x 19 6,3 x 25
48x25 4,0 x 50 VIDALARI 39x16 6,3 x 22 6,3 x 32
4.8x32 4,0 x 60 3,5x 25 3,9x19 6,3 x 25 6,3 x 38
4.8 x 38 4,0x70 35x 35 3,9 x 22 6,3 x 32 6,3 x 45
4,8 x 50 5,0 x 40 3,5 x 45 3,9x25 6,3 x 38 6,3 x 50
4.8 x 60 5,0 x 45 42x95 8,0 x 50
4.8x70 5,0 x 50 42x13 8,0 x 22
4.8 x 80 5,0 X 60 42x16 8,0 x 25
5,0 x 70 42x19 8,0 x 32
5,0 x 80 42x22 8,0 x 38
5,0 x 90 42x25 8,0 x 45
5,0 x 100 42x32 8,0 x 50
CELIK DUBELLER
i

GCAKMALI GELIK DUBELLER

BORULU GELIK DUBELLER

; iKi DUBEL ; MATKAP DELIK iKi DUBEL
KULLANILACAK o hteee el ARasi gl'_‘éﬁTsﬁ CAPI(Diibel DERINLIGi  ARASI
CIVATA Mesafe Capi) mm Mesafe mm
Capi) mm
M6 X 65 10 mm 45 160
M 6 8 mm 30 150 M8 X 75 12 mm 55 200
M 8 10 mm 35 200 M8 X 110 13 mm 85 250
M 10 12 mm 40 250 M10 X 85 14 mm 60 320
M 12 15 mm 45 300 M10 X 110 14 mm 85 320
M 14 18 mm 50 350 M10 X 150 15 mm 105 320
M 16 20 mm 55 400 M12 X 90 16 mm 65 380
M 18 22 mm 60 500 M12 X 110 16 mm 85 380
M 20 24 mm 65 600 M12 X 150 16 mm 105 380
M14 X 110 19 mm 80 440
M16 X 120 21 mm 85 460
M16 X 145 21 mm 110 500
M16 X 200 21 mm 160 500




www.kar-el.com.tr 65

MODUL AZDIRMA FREZE BICAKLARI Ana Boyutlar: DIN 8002
Tam boy Delik capi
Dis cap Form A Form B OHT Kanal
0 (mm) Enine kama Boyuna kama (mm) sayis|
kanali kanali
1 50 44 31 12
125 50 44 31 2 12
15 56 51 38 12
1.75 56 51 38 12
2 63 60 46 12
2.25 70 70 56 27 10
2.5 70 70 56 10
2.75 70 70 56 10
3 80 85 69 10
3.25 80 85 69 10
3.5 80 85 69 10
3.75 90 94 78 32 10
4 90 94 78 10
45 90 94 78 10
5 100 104 88 9
5.5 100 104 88 9
6 115 126 108 9
6.5 115 126 108 9
7 115 126 108 40 8
8 125 156 138 8
9 125 156 138 8
10 140 188 170 8

NOT: Azdirma frezeleri istenilen agiz sayisi ve frofillerde sirt tomalanmis olarak siparis Gizerine imal edilir.

DUZ DISLILER iGiN MODUL FREZE BIGAKLARI

Modiil Hatveli Pitch Hatveli
- . Delik capi
Delik capi Diametral
Dis capi o Pitch Dis capi OH7
(mm) (mm) .
Dp (inch)

1 50 16 3 8.467 120 11/4" 32
1.25 50 16 4 6.350 110 11/4" 32
1.5 60 22 5 5.080 95 11/4" 32
175 60 22 6 4.233 80 1" 27
2 60 22 7 3.629 75 1" 27
2.25 60 22 8 3.175 75 1" 27
2.5 65 22 9 2.822 70 1" 27
2.75 70 27 10 2.540 70 7/8" 22
3 70 27 10 2.540 70 1" 27
3.25 75 27 11 2.309 67 7/8" 22
3.5 75 27 11 2.309 67 1" 27
3.75 80 27 12 2117 67 7/8" 22
4 80 27 12 2.117 67 1" 27
4.5 85 27 14 1814 63 7/8" 22
5 90 32 14 1.814 63 1" 27
5.5 95 32 16 1.588 63 7/8" 22
6 100 32 16 1.588 63 1" 27
6.5 105 32 18 1411 60 7/8" 22
7 105 32 20 1.270 60 7/8" 22
8 110 32 22 1.154 57 7/8" 22
9 115 32 24 1.058 57 7/8" 22
10 120 32

NOT: Kavrama agisi modl hatvelilerde 20°, pitch hatvelilerde 14 1/2° veya 20° dir. 8'li Freze takimi gruplan (Modil 10'a kadar)
Modul 1 2 3 4 5 6 7 8
Freze No:
Dp 8 7 6 5 4 3 2 1
Dis sayilar 12-13 14-16 17-20 21-25 26-34 35-34 55-134 135-~

NOT: Modiil frezeleri tekli veya takim halinde sirti tomalanmis olarak siparis lizerine imal edilir.
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YAKITLARIN ISIL DEGERLERI

Alt Isil Degerler Ust Isil Degerler

YAKIT k-Cal kWh k-Cal kWh

MIKS LPG kg 11000 12,76 11900 13,80

PROPAN kg 11100 12,87 12000 13,98

MIKS LPG m? 26000 30,16 28200 32,71

PROPAN m3 21200 23,95 23000 25,93

DOGAL GAZ N m3 8250 9,59 9155 10,62

ODUN kg 2500 2,90 2800 3,25

LINYIT kg 3000 3,50 3300 3,84

KOMUR SOMA kg 5500 6,38 6000 6,96

ITHAL kg 6000 6,98 6500 7,56

MOTORIN kg 10200 11,86 10800 12,58

KALORIFER YAKITI kg 9700 11,28 10500 12,18

SANAYI YAKITI FUEL OiL kg 9200 10,69 10300 11,95
ELEKTRIK kWh 860 1 860

Miks LPG, % 30 propan — % 70 bitan karigimidir.

YAKITLARIN ESDEGERLIKLERI

Ort. Verim | Biitan | Propan D:aézal Odun | Kémiir | Motorin y:ill;h ysaal‘(?tl Elektrik

MIKS LPG kg % 92 1 0,99 1,33 6,75 2,83 1,15 1,24 1,34 11,89
PROPAN kg % 92 1,01 1 1,35 6,81 2,86 1,16 1,25 1,35 11,99
DOGALGAZ Nm? % 92 0,75 0,74 1 5,06 2,12 0,87 0,93 1,01 8,91
ODUN kg % 60 0,15 0,15 0,20 1 0,42 0,17 0,18 0,20 1,76
KOMUR(soma) kg % 65 0,35 0,35 0,47 2,38 1 0,41 0,44 0,47 4,20
MOTORIN kg % 86 0,87 0,86 1,16 5,85 2,45 1 1,08 1,16 10,30
KALORIFER YAKITI kg % 84 0,81 0,80 1,07 5,43 2,28 0,93 1 1,08 9,57
SANAYI YAKITI kg % 82 0,75 0,74 0,99 5,03 2,11 0,86 0,93 1 8,86
ELEKTRIK kg % 99 0,08 0,08 0,11 0,57 0,24 0,10 0,10 0,11 1

1. Esdegerlik katsayilari “alt 1sil” ve “ortalama verim” degerlerine gére hesaplanmistir.

2. isletme veriminin bir bélimii, verim degerlerinin icerisinde gosterilmistir. (Ornedin saniyede kémiiriin daha iyi verimle

yakilacagi kabul edilmistir.)
3. Yakma yan maliyetleri (yakit hazirlama, depolama ve igletme giderleri) verim degerine eklenmistir.
4. Otamatik kontrol kullanimi, bakim kalitesi gibi nedenlerle daha uygun verimler olusturulabilir.

Debi I/sn I/dak m%h gpm (USA) gpm (imp)
11/sn 1 60 3,6 15,873 13,1926
1 I/dak 0,01666 1 0,06 0,264 0,2196
1 m%h 0,2777 16,666 1 4,40 3,66
1 gpm (USA) 0,063 3,787 0,227 1 0,8315
1 gpm (imp) 0,0758 4,5537 0,273 1,2026
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DOGAL GAZ iLE CALISAN CIHAZLARA AiT KONUT SAYISINA GORE
ES ZAMAN FAKTORU VE TUKETiM DEGERI

OCAK+SOFBEN O%II\(I)(;IE?LIIIBI OCAK+KALORIFER SOBA OCAK;lSJOIg:_IE(;GI;:\IIRKZI
KOMBINELI

o el M S N S O S A S I S

1 0,563 0,9 0,701 34 0,819 35 0,876 42 0,738 1,6 0,852 52
2 0,469 15 0,438 4.2 0,831 70 0,773 74 0,559 2,4 0,590 72
3 0,375 18 0,347 5,0 0,772 9,5 0,763 11,0 0,515 33 0,492 9,0
4 0,328 2,1 0,281 54 0,719 11,8 0,729 14,0 0,452 338 0,439 10,7
5 0,300 24 0,250 6,0 0,682 14,0 0,700 16,8 0,419 44 0,410 12,5
6 0,270 2,6 0,218 6,3 0,670 16,5 0,677 19,5 0,400 5,0 0,377 13,8
7 0,250 28 0,190 6,4 0,644 18,5 0,669 225 0,381 5,6 0,363 15,5
8 0,234 3,0 0,182 70 0,625 20,5 0,651 25,0 0,363 6,1 0,348 170
9 0,222 32 0,171 74 0,609 22,5 0,648 28,0 0,349 6,6 0,337 18,5
10 0,212 34 0,162 78 0,597 245 0,625 30,0 0,338 71 0,328 20,0
1 0,204 3,6 0,157 8,3 0,587 26,5 0,620 32,7 0,329 76 0,316 21,2
12 0,197 338 0,147 85 0,579 28,5 0,616 35,5 0,325 82 0,309 22,5
13 0,187 39 0,141 838 0,566 30,2 0,611 38,1 0,318 8,7 0,303 24,0
14 0,183 41 0,133 9,0 0,557 32,0 0,607 40,8 0,309 9,1 0,294 25,1
15 0,179 43 0,131 95 0,552 33,9 0,602 43,3 0,303 95 0,290 26,5
16 0,171 44 0,127 98 0,548 35,9 0,598 45,9 0,297 10,0 0,287 28,0
17 0,169 4,6 0,122 10,0 0,545 38,0 0,593 48,4 0,294 10,5 0,285 29,6
18 0,163 4,7 0,121 10,5 0,542 40,0 0,588 50,8 0,285 10,8 0,283 31,1
19 0,161 49 0,118 10,8 0,539 42,0 0,583 53,2 0,280 11,2 0,278 32,2
20 0,156 5,0 0,114 11,0 0,524 43,0 0,578 55,5 0,278 1,7 0,275 33,6
22 0,150 53 0,108 1,5 0,521 470 0,574 60,6 0,272 12,6 0,270 36,2
24 0,145 56 0,104 12,0 0,508 50,0 0,569 65,6 0,262 13,2 0,262 38,4
26 0,141 59 0,100 12,5 0,499 53,2 0,564 70,4 0,254 13,9 0,259 41,0
28 0,138 6,2 0,095 12,8 0,490 56,3 0,559 751 0,248 14,6 0,257 44,0
30 0,133 6,4 0,093 13,5 0,477 58,7 0,555 79,9 0,246 15,4 0,251 46,0
35 0,1255 70 0,086 14,5 0,461 66,2 0,549 92,2 0,234 172 0,244 52,
40 0,121 78 0,082 15,8 0,451 74,0 0,543 104,3 0,226 19,0 0,233 57,0
45 0,115 83 0,077 16,8 0,441 81,4 0,537 116,0 0,220 20,8 0,230 63,0
50 0,110 838 0,074 178 0,433 88,8 0,531 1274 0,211 22,2 0,226 69,0
55 0,105 9,3 0,072 19,0 0,427 96,3 0,525 138,6 0,206 23,9 0,221 74,0
60 0,102 10,0 0,069 20,0 0,421 103,6 0,520 149,8 0,202 255 0,219 80,0
65 0,100 10,5 0,067 20,9 0,417 11,1 0,517 161,3 0,196 26,8 0,214 85,0
70 0,098 11,0 0,065 22,0 0,413 118,5 0,514 172,7 0,193 28,5 0,211 90,0
75 0,095 1,5 0,063 234 0,409 125,8 0,511 184,0 0,190 30,0 0,208 95,0
80 0,093 12,0 0,062 23,8 0,406 133,2 0,508 195,1 0,185 31,2 0,205 100,0
85 0,091 12,5 0,061 24,9 0,403 140,4 0,506 206,5 0,181 32,4 0,203 105,0
90 0,090 13,0 0,060 259 0,401 148,0 0,504 2177 0,177 33,6 0,200 110,0
95 0,088 13,5 0,059 26,9 0,399 155,4 0,502 2289 0,174 34,8 0,198 115,0
100 0,087 14,0 0,058 278 0,397 162,8 0,500 240,0 0,171 36,0 0,196 120,0
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FLANSLI SURGULU VANALAR

KALORIFER VANASI SU DEPOSU/ KALORIFER SEBEKE VANASI :Eﬁi\rg:[;':&
PN4 TS457/4 PN10 TS457/1 PN16 TS457/1a PISTONLU VANA CALPARA
DIN 3352-F4 (DIN 3204) DIN 3352/2-F4 (DIN 3216) DIN 3352/2-F5 (DIN 3225)
YAYLI GEKVALF CEKVALF
DN40.......... DN150 DN40......... DN 900 DN40......... DN 600 PiSLIK TUTUCU N1
ANMA FLANS TS 810 (DIN2501) FLANSTS 810 (DIN2501) FLANS TS 810 (DIN2501) o
OLeUsu PN6 PN 10 PN 16 KURESEL VANA
NW — — — PNIE L
FLANS OLGULERI FLANS OLGULERI FLANS OLGULERI FLANS OLCULERI
VANADA FLANS FLANS VANADA | FLANS FLANS VANADA | FLANS FLANS VANADA FLANS | GEKVALF
iKi DELIK iKi DELIK ) iKi DELIK ) iKi DELIK iKi
' DELIK | DELKK | DELKK '
FLANS | MESAFESI SAYES| FLANS | MESAFESI | o0 FLANS | MESAFESI | oo FLANS | MESAFESI | FLANS
ARASI k ARASI k ARASI k ARASI k ARASI
10 - 50 40 -- 60 40 -- 60 4 A -- 60 --
15 -- 55 40 -- 65 40 -- 65 4 A 130 65 --
20 -- 65 4e - 75 40 -- 75 4 A 150 75 --
25 - 70 40 -- 85 40 -- 85 4 A 160 85 --
32 -- 90 40 -- 100 40 -- 100 4 A 180 100 --
40 140 100 4e 140 110 40 240 110 4 A 200 110 180
50 150 110 40 150 125 40 250 125 4 A 230 125 200
65 170 130 4e 170 145 40 270 145 4 A 290 145 240
80 180 150 40 180 160 80 280 160 8 A 310 160 260
100 190 170 40 190 180 80 300 180 8 A 350 180 300
125 200 200 8e 200 210 80 325 210 8 A 400 210 350
150 210 225 8e 210 240 80 350 240 8 A 480 240 400
200 -- 280 8 230 295 8e 400 295 12 A 600 295 500
250 -- 335 12 250 350 12e 450 355 12 A 730 355 600
300 -- 395 12 270 400 12e 500 410 12 A 850 410 700
350 -- 445 12 -- 460 16 A 550 470 16 A -- 470 800
400 -- 495 18 -- 515 16 A 600 525 16 A -- 525 900
500 - 600 20 - 620 20 A 700 650 20 A - 650 -
600 -- 705 20 -- 725 20m 800 770 20 A -- 770 --
700 -- 810 24 -- 840 24| -- 840 240 -- 840 --
800 - 920 24 - 950 24V - 950 240 -- 950 -
900 -- 1020 24 -- 1050 28 ¢ -- 1050 280 -- 1050 --
1000 -- 1120 28 - 1160 28 ¢ -- 1170 28 0 -- 1170 --
VANA GOVDE BASINCILARI
o PN 4-6 OPN10 A PN16 APN4 B PN2,5 V PN1,5 4 PN1
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VANALARDA KULLANILAN CIVATA ADET VE OLCULERI

PN10 KURESEL PN16 KURESEL - CEKVALF
CIVATA SIKMA | ANAHTAR P.TUTUCU - PiISTONLU - GLOB VANA
SOMUN . r
oN OLGULERI | ADET | ADET MOVENTI AGz! CIVATA
¢ (Kgm) (mm) SOMUN SIKMA ANAHTAR
oN [ . \DET MOMENTI AGZI
4 | M6x50 | 4x2 | 4x2 16 2% OLCULERI | ADET o) s
5 | Mi6x55 | 4x2 | 4x2 16 2% " Toxh 2 2 = "
65 | Mi6x55 | 4x2 | 4x2 16 2% % W21 i ) ) 7 o
80 | M1i6x60 | 8x2 | 8x2 16 2% P M2t ixz ix2 7 T
100 M 16 x 60 8x2 8x2 16 24 32 M 16 x 50 4x2 4x2 16 2
40 M 16 x 50 4x2 4x2 16 24
WAFER CALPARA CEKVALF 50 M 16 x 55 4x2 4x2 16 24
65 M 16 x 55 4x2 4x2 16 24
CIVATA somun | SIKMA ] ANAHTAR 80 | Mi6x60 8x2 | 8x2 16 2
ON OLCULERI ADET | ADET MOMENTI Acz! 100 M 16 x 60 8x2 8x2 16 24
¢ kgm) | (o)
125 [ M16x65 8x2 8x2 16 24
40 M 16 x 65 4 4x1 16 24
150 [ M20x70 8x2 8x2 25 30
50 M 16x70 4 4x1 16 24
200 | M20x80 2x2 | 12x2 25 30
65 M16x70 4 4x1 16 24
250 | M24x85 2x2 | 12x2 38 36
80 M16x75 8 8x1 16 24
100 | M16x80 8 8x1 16 24
25 | M16x80 8 8x1 16 2% PN40 KURESEL
150 | M20x85 8 8x1 25 30
X X CIVATA SIKMA ANAHTAR
200 [ M20x90 2 | t2xt | 225 3 N[ SESAEUTN MOMENTI AGZI
50 | M2axi0 | 12 | foxd 38 % OLCULERI | ADET (Kgm) (mm)
2 M 1250 4x2 4x2 7 18
. 32 M 16 x 55 4x2 4x2 16 2%
PN6 KURESEL
40 M 16 x 55 4x2 4x2 16 24
CIVATA somun | SIKMA ] ANAHTAR 50 | Mi6xss | 4x2 | 4x2 16 24
N[ . ADET | MOMENTI | AGZ " > > 1 -
OLCULERI | ADET (Kam) () 65 660 8x 8x 6
w | s T axz | ax2 7 o 80 M 16 x 65 8x2 8x2 18 24
o | wizxs | axz | axz 7 ” 100 | M20x70 8x2 8x2 25 30
51 mzss | ax2 | ax2 7 18 15 | M24x75 8x2 8x2 38 3%
0 | Mioxes | axz2 | ax2 ” 24 150 | M24x80 8x2 8x2 3 3%
0| Miexs | 4x2 | ax2 " % 200 | M24xt00 | 12x2 | 12x2 3 3
PN16 LUG KELEBEK WAFER KELEBEK
CIVATA SIKMA ANAHTAR CIVATA SIKMA ANAHTAR
DN MOMENTI AGZI DN SOMUN MOMENTI AGZI
5LCULERI ALCULERI ADET
OLGULERI ADET (Kam) (mm) OLCULERI [ ADET (Kgm) (mm)
40 M 1630 4x2 18 2% 4 | mi6x100 4 4x1 16 24
50 M 16 x 35 4x2 18 2% 50 M 16 x 115 4 4x1 16 24
65 M 16 x 40 4x2 18 2% 65 | Mi6x120 4 4x1 16 24
80 M 16 x 40 8x2 18 2% 80 | Mi6x125 8 8x1 16 24
100 M 16 x 45 8x2 18 2% 100 | M16x130 8 8x1 16 24
125 M 16 x50 8x2 18 2% 125 [ M16x135 8 8x1 16 24
150 M 20 50 8x2 25 30 150 | M20x 145 8 8x1 25 30
200 M 20 50 12x2 25 30 200 | M20x150 12 12x1 25 30
250 M 24 x 60 12x2 38 30 250 | M24x170 12 12x1 38 3
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CONTA VE CIVATA OLCULERI (DIN 2501 FLANS NORMU iCiN)
CONTA - DIN 2690
Ele
|
|
ad i
oD
DN
PN 10| 15 [ 20] 25 [ 32 [ 40 [ 50 [ 65 ] 80| 100 125 150 | 200 | 250 | 300 | 350 | 400 [ 500
od | 18 | 22 [ 28 [ a5 [ 43 | a0 | 61 [ 77 [ o0 [ 115 | 141 | 160 | 220 | 274 | 325 | 368 | 420 | 520
® o0 | s | 4 | 5 |63 | 75 | o5 | 9 | 115 | 102 | 152 | 182 | 207 | 262 | 316 | 37 | 428 | 473 | 578
od | 18 |22 [ 28 [ a5 [ 43 | a0 | 61 [ 77 [ o0 [ 115 141 | 169 | 220 | 274 | 325 | 368 | 420 [ 520
O o0 [ | 50 | 60 | 70 | 82 | 92 | 107 | 127 | 142 | 162 | 192 | 216 | 273 | a8 | 378 | 438 | 490 | 595
gd | 18 |22 [ 28 [ a5 [ 43| a0 |61 [ 77 ] oo [ 115] 141 | 160 [ 220 | 274 | 325 | 368 | 420 [ 520
o0 [ 4 | 50 | o0 | 70 | 62 | 92 | 107 | 27 | 142 | 162 | 192 | 218 | 273 | 300 | 3w | 445 | 407 | 018
od | 18 [ 22 [ 28 [ a5 |43 [ a0 [ 61 [ 77 [ 90 | 115 | 141 [ 160 | 220 | 274 | 325 | 368 [ 420 | 520
2 20 | 5 | 50 [0 | 70| s | 9 | 107 | 127 | 142 | 168 | 195 | 225 | 285 | 342 | 402 | 468 | 575 | 625
ad | 18 [ 22 [ 28 [ a5 |43 [ a0 [ 61 [ 77 [ 90 | 115 | 141 [ 160 | 220 | 274 | 325 | 368 [ 420 | 520
20 [ % [0 | o0 | 70 | & |9 | 107 | 127 | 12 | 168 | 195 | 225 | 292 | 353 | 418 | 475 | 547 | 628
CIVATA OLCULERI (DIN 2501 FLANS NORMU iCiN)
A N -1 3
L
DN
PN 10 [ 15 [ 20 | 25 [ 32 | 40 | 50 [ 65 | 80 [ 100 [ 125 | 150 [ 200 | 250 | 300 | 350 | 400 | 500
oM M10 M12 M16 M20
¢ T 3 | 45 50 55 |60 | 65
oM Mi2 M16 | M20 M24
0T 5| 50 | 5 | e 65 | 70 75 80 | 85
oM M2 M16 | w20 M24 Me7 | m3o
e 5| 50 | 55 [ e 65 |70 | 80 [ 85 [ 90 | 95 [ 100
oM M12 M16 M20 M24 M27 | m3o
S 50 55 |60 | 65 70 |8 [ 8 95 | 100 [ 110 [ 120 | 130
o L2 M2 M16 Mo | M4 [mez | wmso | w33 wmse | w39
L 50 55 |60 | 65 70 | 80 | 85 [ 100 | 110 | 120 | 130 | 140 | 150
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MALZEME SECIMINDE SERBESTLIK

Malzeme seciminde dikkate alinmasi gereken en 6nemli faktdrler; Korozyona, islya, ylke, darbeye, asinma-
ya ve titresime dayanim ile islenebilirlik, kaplanabilirlik gibi ézelliklerdir. Dogru malzeme se¢imi kadar, parcalara
uygulanacak isil islem yénteminin dogru segilmesi ve uygulanmasi da parca dayanimini etkileyen énemli faktor-
lerden biridir.

Asagida endustride siklikla tercih edilen ve dékulen alasimlardan érnekler verilmistir.

MALZEME SINIFI STANDART NO DIN AISI
1.0402 c22 1020
1.0511 C40 1040
'KARBON GELIKLERi VE 1.0601 C60 1060
DUSUK ALASIMLI CELIKLER 1.6511 36CrNiMo4 4340
17218 25CrMo4 4130
1.7225 42CrMo4 4140
SEMENTASYON 1.6523 20NiCrMo2 8620
CELIKLERI 1.7131 16MnCr5 5115
NTRURASYON 18515 310ovS ]
MARTENZITiK PASLANMAZ 1.4016 X6Cr17 430
CELIKLER 1.4021 X20Cr13 420
1.4301 X5CrNi 18 10 304
OSTENITIK PASLANMAZ 1.4305 X8CINiS 18 9 303
CELIKLER 1.4401 X5CtNiMo 17 12 2 316
1.4404 X2CrNiMo 17 13 2 316L
YASALANDIRILABILIR 1.4581 X5CrNiMoNb 18 10 -
PASLANMAZ GELIKLER 1.4542 X5CrNiCuNb 17 4 17-4 PH
1.2067 100Cr6 L1
1.2080 X210Cr12 D3
TAKIM 1.2343 X38CrMoV5-1 P11
CELIKLERI 12419 105Wer6 -
1.2842 90MnCrv8 02
1.2884 X210CrCowW12 -
o 3.2371 G-AISi7Mg A356
:t:gm:::: 3.2381 G-AISi10Mg A360
3.2573 G-AISi8Cu A380
2.1096 G-CuSn5ZnPb ©83600
AL:;"\(ATARI 2.1052 G-CuSn12 -
- G-CuAl10Fe €95200
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SIZDIRMAZLIK ELEMANLARI

EPDM (ETILEN PROPILEN KAUGUK)

—40'C ile +145'C arasinda kullanilabilir. Fosfat, ester akiskanlarina, otomotiv fren yaglarina ve buhara kars! di-
renci ¢ok iyidir.

GRAFIT RING SALMASTRA

Calisma sicakhgi 200°C + 550°C, ¢alisma basinci 1000 bar (Dizayna gére), yiksek kimyasal direng Ph: 0-14,
sertlesme yok, kolay sekil alma, +900°C yangin emniyet testi, -196°C krojenik test, isI iletkenligi iyi, yaslanma yok.

NBR (NiTRIL)

Nitril sizdirmazlik elemanlarinin blyik kismi icin énerilir. Nitril (NBR) bir Butadiene-Acrylo Nitrile (ACN) poli-
meridir. ACN oranindaki degisikli, kullanilan karisimin mineral yaglar, gres ve yakitlardaki hacimsel degisimi, gaz
gegirgenligini, elastisitesini ve kopresion set (geriye toplama 6zelligini) degistirir. Alifatik hidrokarbonlar (6rnegin;
Propan, Bitan, Petrol) mineral yaglari, yaglama yaglari, Grup H, HL, HLP tip yaglar ve gresler, HFA, HFB ve HFC,
bitkisel ve hayvansal gres yaglari, hafif isitma ve diesel yakitinda oldukca iyi dayanim 6zellikleri gosterir. Yakitlar ve
sanayi sivilar igin degisik karisimlar yapilmaktadir. Standart Nitril karisimimiz %30 ile %50 Acrylo Nitril icermek-
tedir. -30'C, +105'C ye kadar kullaniimak lzere 6nerilir. Kisa aralikli ¢alismalarda +120'C ye kadar kullanilabilir.

NBR polimerinin tamaminin ya da bir bélimanun ¢ift bagh Butadien ile hidrojene edilmesi ile elde edilen bir
elastomer tlriduir. Peroksit araciligiyla vulkanize edilen HNBR yiiksek 1s1 ve oksidasyon stabilitesine sahip olur.
Standart NBR karisimina nazaran yiksek isi ve yiksek mekanik degerlerine sahip olan HNBR, —30'C ile +100'C

arasinda kullaniimak tizere énerilir.

CR (NEOPREN)

Neopren —45' ile +100'C arasinda kopma, yirtilma ve asinmaya karsi ¢ok dayaniklidir. Aleve karsi direnglidir.
Yuksek anilin noktali mineral yaglarda, silikon yagi, gres ve alkole direnci iyidir. Ayni anda yaga ve atmosferik sart-
lara dayanikllk istenen yerlerde kullanilir.

MVQ (SILIKON)

Silikon —60'C ile 200'C arasinda elastikiyetini korur. Dinamik uygulamalarda tavsiye edilmez. Ozon, hava ve
yaga karsi direnci iyidir. Oksitlenmis yaglara, bazi hipoit ve E.P. tipi yaglara dayanikhhgr azdir.

FKM (VITON)

Viton veya Flourel ticari isimli malzeme —30'C ile +225'C arasinda her tip gres, yag ve solvente dayaniklidir.
Birgok kimyasallara karsi direnci ¢ok iyidir. Duslik gaz gegirgenligi istenildiginde ve vakum sistemlerinde c¢ok iyi
sonug verir.

PU (POLIURETAN)

Poliretan (PU) —=30'C ile + 100'C arasinda kopma, yirtiima ve asinmaya karsi miikkemmel dayaniklihgi vardir,
hava ve ozona direnclidir. Mineral yaglar, gres ve alifatik hidrokarbonlara direnci iyidir. Ozellikle yiiksek basing siz-
dirmazlik elemani ve mil siyirici olarak kullanilr.

NR (TABIii KAUCUK)

Tabii kauguk —60'C ile +100'C arasinda kullanilir. Yiiksek esneklik gerektiren yerlerde tavsiye edilir.

SBR (SITEN BUTADIEN KAUGUK)

—50'C ile +100'C arasinda glikol esasl fren yaglarina, inorganik asitlere, bazlara ve alkole karsi direnci iyidir.
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DOVME GELIK
Temel Malzemeler BINStandart EN Standarti Gl Gt
No Tanimlama Tanimlama
Steel 1.0038 RSt 37 2 S235JRG2 A 570 - Gr.36
Carbon steel 1.0501 C 35 C35E5 AISI 1035
Carbon steel 1.0715 9 SMn 28 11 SMn 30 AISI 1213
High temp. carbon steel 1.0425 HII P 265GH
High temp. carbon steel 1.0460 C2238 Cc22G2 A 105
High temp. steel 1.5415 15 Mo 3 16 Mo 3 A 204 GrA
High temp. steel 1.7335 13CrMo 4 4 13 CrMo 4-5 A182F 12
High temp. steel 1.7380 10 CrMo 9-10 10 CrMo 9-10 A 182 F 22
Low temp. steel 1.0488 TSt E 285 P 275 NL1 A 350 LF 2
Low temp. steel 1.0566 TSt E 355 P 355 NL1 A 350 LF 2
Low temp. carbon steel 1.5637 10 Ni 14 12 Ni 14 A 350 LF 3
Stainless steel 1.4021 X20CrNi17 2 X20Cr13 AlSI 420
Stainless steel 1.4057 X 5CrNi 18 10 X20CrNi 16 2 AlSI 431
Stainless steel (old V2A) 1.4301 X5 CrNi 18 10 X5 CrNi 18-10 AISI 304
Stainless steel (old V2A) 1.4541 X 6 CrNiTi 18 10 X 6 CrNiTi 18-10 AISI 321
Stainless steel (old V2A) 1.4550 X 6 CrNiNb 18 10 X 6 CrNiNb 18-10 AISI 347
Stainless steel (old V4A) 1.4571 X 6 CrNiMoTi 17 12 2 X6 CrNiMoTi 17-12 A182F 316 Ti
Stainless steel (old V4A) 1.4571 X6 CrNiMoTi 17 12 2 X6 CrNiMoTi 17-12 AISI 316 Ti
Stainless steel (old V4A) 1.4580 X6 CrNiMoNb 17 12 2 X6 CrNiMoNb 17-12 AISI 316 Cb
DOKUM
Temel Malzemeler BINStandart EN Standarti ASTMZAISI
No Tanimlama Tanimlama
High temp. carbon steel 1.0619 GS-C 25 GP 240 GH A 216 WCB
Cast iron 0.6025 GG 25 EN JL 1040
Ductile iron 0.7040 GGG 40.3 EN JS 1030
High temp. carbon steel 1.7357 CS-17 CrMo 5 5 G 17 CrMo 5-5 A 217 WC6
Low. temp. carbon steel 1.1138 GS-21 Mn 5 G21Mn5 A352 LCB
Low. temp. carbon steel 1.5638 GS-10 Ni 14 G 10Ni 14 A 352 LC3
Low. temp. steel 1.6902 G-X 6 CrNi 18 10 Gx6 CrNi 18-10 A 351 CF-8
Stainless steel (old V2A) 1.4308 G-X6CrNi 189 GX5 CrNi 19-10 A 351 CF-8C
Stainless steel (old V4A) 1.4408 G-X 6 CrNiMo 18 10 GX5 CrNiMo 19-11 A 351 CF-8M
Stainless steel (old V2A) 1.4552 G-X 5 CrNiNb 18 9 GX5 CrNiNb 19-10 A 351 CF-8C
Stainless steel (old V4A) 1.4581 G-X 5 CrNiMoNb 18 1 GX5 CrNiMoNb 19-11 A 351 CF-3M
Carbon Steel : Karbon celigi

High temp. carbon steel :
Low temp. carbon steel :
Stainless steel
Steel

Ductile iron

Cast iron

Yiksek sicaklik karbon celigi
Dusuk sicaklik karbon celigi

: Paslanmaz celik
: Celik
: Sfero dokim

: D6kme demir
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TEST BASINCLARI

DIN ve TS Normu Vanalarin Test Basinglari

SURGULU VANA - GATE VALVE
TS 457/4 - DIN 3352/2-F4 PN 6

Test Norm

TS 457 / DIN 3230

SURGU / WEDGE GOVDE / BODY Flans Baglantisi
DN ) .
Bar Bar Flange Dimensions
40 - 300 4 6 PN 6
SURGULU VANA - GATE VALVE Test Norm
TS 457/1 - DIN 3352/2-F4 - Non Rising TS 457
TS 457/2a - DIN 3352/3-F4 - Rising Stem DIN 3230
SURGU / WEDGE GOVDE / BODY Flang Baglantisi
DN . .
Bar Bar Flange Dimensions
40 - 150 10 16 PN 10
200 - 300 6 10 PN 10
350 - 500 4 6 PN 10
600 - 700 25 4 PN 10
SURGULU VANA - GATE VALVE Test Norm
TS 457/1a - DIN 3352/2-F5 - Non Rising TS 457
TS 457/2 - DIN 3352/3-F5 - Rising Stem DIN 3230
SURGU / WEDGE GOVDE / BODY Flans Baglantisi
DN . .
Bar Bar Flange Dimensions
40 - 600 10 16 PN 10
40 - 600 16 24 PN 16
CALPARA GEK VALF - SWING CHECK VALVE Test Norm
TSEK - DIN 3202/2-F6 DIN 3230
DN KLAPE / DISC GOVDE / BODY Flans Baglantisi
Bar Bar Flange Dimensions
40 - 200 16 24 PN 16
250 - 300 10 16 PN 10
350 - 500 8 12 PN 10
BUHAR VANASI - GLOBE VALVES DIN 3356/F1-F32 Test Norm
Kumandali Gek Valf-Stop Check Valve (SDNR)-TS 10 873/DIN 86 252/A-B TS 10 873
Buhar Cek Valfi - Lift Check Valves-TS 10 873/DIN 3202/2-F1-F32 DIN 3230
KLAPE / DISC GOVDE / BODY Flans Baglantisi
DN . .
Bar Bar Flange Dimensions
15 - 150 16 24 PN 16
200 - 300 10 16 PN 10
350 - 400 6 10 PN 10
Y ve T Tipi Pislik Tutucu - Y and T Type Strainers Test Norm
TS 11 494 - DIN 3202/2-F1 TS 11 494/ DIN 3230
GOVDE / BODY Flans Baglantisi
DN ) .
Bar Flange Dimensions
15 - 300 10 PN 6
350 - 400 6 PN 6
15 - 300 24 PN 16
350 - 400 16 PN 16
Kiresel Vanalar - Ball Valves Test Norm
TS 3148/ DIN 3357 TS 9809 / DIN 3230
KURE / BALL GOVDE / BODY Flans Baglantisi
DN . .
Bar Bar Flange Dimensions
15 - 300 16 25 PN 16
40 - 100 6 10 PN 6
Class Normu Vanalarin Test Basinglari
TEST API 598 150 300 600
ASTM MATERIAL GOVDE BURCLAR GOVDE BURCLAR GOVDE BURCLAR
SPECIFICATION GROUP NO SHEEL SEATS SHEEL SEATS SHEEL SEATS
ASTM A216-WCB 1.1 30 215 77 56.2 154 112.3
ASTM A217-WC 15 25 17.9 64 56.2 128 93.6
ASTM A217-WC6 1.9 30 218 78 56.9 156 113.8
ASTM A217-WC9 1.10 30 21.8 78 56.9 156 113.8
ASTM A217-C9 113 30 21.8 78 56.9 156 113.8
ASTM A351-CF8 21 25 17 64 46.8 128 93.6
ASTM A351-CF8M 2.2 25 179 64 46.8 128 93.6

Not: Test Basinglari “Bar” dir. Note: Unit of test Pressure is “Bar’
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SIK KARSILASILAN KISALTMALAR

BB Bolted Bonnet Saplama / Civatali kapak
BW Butt Welded Alin Kaynakh

Cl Cast Iron Do6kme Demir

(13) Carbon Steel Karbon Celigi
CCs Cast Carbon Steel Dokme Karbon Celigi

DI Ductile Iron Sfero Dokiim

DN Diameter Nominal Anma Capi

FlexWdg Flexible Wedge Oynak Siirguli

FF Flat Face Diiz yiizey (Flans)

FS Forged Steel Dévme Celik

Flg Flanged Flangh
Galv. Galvanized Galvaniz Kaph

Lb Pound Libre / Paund

LR Long Radius Uzun Radiis
NPT Nominal Pipe Thread Nominal Boru Disi

PN Pressure Nominal Anma Basinci

RF Raised Face Fatural Yiizey (Flans)

RS Rising Stem Yiikselen Mil
Scr'd Screwed Vidah

SS Stainless Steel Paslanmaz Celik
sSwW Socked Weld Soket Kaynak

Sol.Wdg Solid Wedge Sabit Siirgili

SR Short Radius Kisa Radiis

Std Standart Standart
Thr'd Threaded Disli

WN Weld neck Kaynak Boynu
0Ss&Y Outside Screw & Yoke Distan Vida ve Catalli Kapak

KURESEL VANALARIN AKTUATOR BAGLANTI (Ust Flans) FLANS BOYUTLARI

Vana Capi (DN) ISO 5211 Flang Baglanti Olguleri
RG TG No P m Adet
15/10 10 Fo4 42 M5 4
20/15 15 Fo4 42 M5 4
4 N\ 25/20 20 Fo4 42 M5 4
g{ }g\ 32/35 25 Fo4 42 M5 4
40/32 32 F05 50 M6 4
© 50/40 40 FO05 50 M6 4
65/50 50 Fo7 70 M8 4
80/65 65 Fo7 70 M8 4
100/80 80 F10 102 M10 4
\_ ﬁ) 125/100 100 F10 102 M10 4
[m| 150/125 125 F12 125 M12 4
200/150 150 F12 125 M12 4
250/200 200 F12 125 M12 4
300/250 250 Fl4 140 M16 4

Olgiiler mm dir.
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DIN 2501 VE DIN 2631 - 2635 NORMLARINA GORE FLANS OLGULERI

nx @d

@d : Civata deliklerinin ¢gapi [mm]
n :Flans Uzerindeki civata sayisi

Ok
oD

@k : Civata deliklerinin eksen capi
@D : Flangin dis ¢api

Basing FLANS ANMA OLCUSU (DN)
st |-mm [ 20 T'25 T 32 T 40 [ 50 [ 65 [ 80 [ 100 [ 125 [ 150 [ (175) | 200 | 250 | 300
inc | % | 1" | 1% | 1% | 2 |2% | 3 | 4 | 5 | 6 [ (7) ]| 8 | 10 | 12
2D | 90 | 100 | 120 | 130 | 140 | 160 | 190 | 210 | 240 | 265 | 295 | 320 | 375 | 440
pne |2 | 65 | 75 [ 90 [00 | io | 130 | 150 [ 170 | 200 | 225 | 225 | 280 [ 335 | 395
n 4 4 4 4 4 4 4 4 8 8 8 B 12 | 12
@d | 115 | 15 | 14 | 14 | 14 | 14 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 23
2D | 105 | 115 | 140 | 150 | 165 | 185 | 200 | 220 | 250 | 285 | 315 | 340 | 395 | 445
pn1o |2k | 76 [ 85 [ 100 | 10 [ 125 | 145 | 160 | 180 | 210 [ 240 | 270 [ 205 | 350 | 400
n 4 4 4 4 4 4 8 8 B 8 8 B 12 | 12
2d | 14 | 14 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 23 | 23 | 23 | 23 | 23
@D | 105 | 115 | 140 | 150 | 165 | 185 | 200 | 220 | 250 | 285 | 315 | 340 | 405 | 460
pn1e |2 | 76 | & [ 100 | 0 [ 125 | 145 [ 160 | 180 | 210 | 240 | 270 [ 205 | 355 | 410
n 4 4 4 4 4 4 8 8 B 8 8 12 | 12 | 12
2d | 14 | 14 | 18 | 18 | 18 | 18 | 18 | 18 | 18 | 23 | 23 | 23 | 27 | o7
2D | 105 | 115 | 140 | 150 | 165 | 185 | 200 | 235 | 270 | 300 | 330 | 360 | 425 | 485
pnos | 2k | 756 [ 85 | 100 | o | 125 | 145 [ 160 | 190 [ 220 | 250 | 280 | 310 | 370 | 430
n 4 4 4 4 4 3 8 3 3 3 12 | 12 | 12 | 16
od | 14 | 14 | 18 | 18 | 18 | 18 | 18 | 23 | 27 | 27 | 27 | 27 | 30 | 30
oD | 105 | 115 | 140 | 150 | 165 | 185 | 200 | 235 | 270 | 300 | 350 | 375 | 450 | 515
pnao | 2% | 75 [ 85 | 100 | 10 | 125 | 145 [ 160 | 190 [ 220 | 250 | 295 | 320 | 385 | 450
n 4 4 4 4 4 3 8 3 3 8 12 | 12 | 12 | 16
od | 14 | 14 | 18 | 18 | 18 | 18 | 18 | 23 | 27 | 27 | 30 | 30 | 33 | 33
Basing FLANS ANMA OLCUSU (DN)
Smfr | _mm_| 350 | 400 [ (450) [ 500 | 600 | 700 | 800 | 00 | 1000 | 1200 [ 1400 [ 1600 | 1800 | 2000
inc | 14~ | 16 | (18) | 20° | 24" | 28" | 32" | 36" | 40" | 48" | 56 | 64 | 72" | 80"
oD | 490 | 540 | 595 | 645 | 755 | 860 | 975 | 1075 | 1175 | 1405 | 1630 | 1830 | 2045 | 2265
png |2k | 445 | 495 [ 660 | 600 [ 705 [ 810 | 920 [ 1020 | 1120 [ 1340 | 1560 | 1760 [ 1970 | 2180
n 12 | 16 | 16 | 20 | 20 | 24 | 24 | 24 | 28 | 32 | 36 | 40 | 44 | 48
od | 23 | 23 | 23 | 23 | 27 | 27 | 30 | 30 | 30 | 33 | 36 | 36 | 389 | 42
oD | 505 | 565 | 615 | 670 | 780 | 895 | 1015 | 1115 | 1230 | 1455 | 1675 | 1915 | 2115 | 2325
pn1o | 2% | 460 [ 515 [ 565 | 620 [ 725 | 840 | o50 | 1050 | 1160 [ 1380 | 1600 | 1820 | 2020 | 2230
n 6 | 16 | 20 | 20 | 20 | 24 | 24 | 28 | 28 | 32 | 36 | 40 | 44 | 48
od | 23 | 27 | 27 | 27 | 30 | 30 | 33 | 33 | 36 | 39 | 42 | 48 | 48 | 48
oD | 520 | 580 | 640 | 715 | 840 | 910 | 1025 | 1125 | 1255 | 1485 | 1685 | 1920 | 2130 | 2345
pN16 |2k | 470 [ 525 | 85 | 650 | 770 | 840 [ 950 | 1050 | 1170 [ 1300 [ 1560 | 1820 | 2020 [ 2230
n 6 | 16 | 20 | 20 | 20 | 24 | 24 | 28 | 28 | 32 | 36 | 40 | 44 | 48
2d | 27 | 30 | 30 | 33 | 36 | 36 | 39 | 39 | 42 | 48 | 48 | 56 | 56 | 62
oD | 555 | 620 - | 730 | 845 | 960 | 1085 | 1185 | 1320 | 1530 | 1755 | 1975 | 2195 | 2425
pnas |2k | 490 [ 550 | - [ 660 [ 770 [ 875 | o90 [ 1090 [ 1210 [ 1420 | 1640 | 1860 | 2070 [ 2300
n 6 | 16 - 20 | 20 | 24 | 24 | 28 | 28 | 32 | 36 | 40 | 44 | 48
2d | 33 | 36 - 36 | 39 | 42 | 48 | 48 | 56 | 56 | 62 | 62 | 70 | 70
oD | 580 | 660 | - | 755 | 890 | 995 | 1140 | 1250 | 1360 | 1575 | 1795 | 2025 | -
pnao |2k | 510 [ 585 | - [ 670 [ 795 | 900 | 1030 | 1140 | 1250 [ 1460 | 680 | 1900 [ -
n 16 | 16 - 20 | 20 | 24 | 24 | 28 | 28 | 32 | 36 | 40 -
od | 36 | 39 - 42 | 48 | 48 | 56 | 56 | 56 | 62 | 62 | 70 -
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DIN FLANS OLCULER
ND10 - ND160
Flans dis ¢capi x Flans kalinhgi
ACIKLAMA :
Delik ekseni ¢api x Delik adedi x Delik ¢capi
NwW ND 10 ND 16 ND 25 ND 40 ND 64 ND 100 ND 160
10 90x14 90x14 90x16 90x16 100x20 100x20 100x20
60x4x14 60x4x14 60x4x14 60x4x14 70x4x14 70x4x14 70x4x14
15 95x14 95x14 95x16 95x16 105x20 105x20 105x20
65x4x14 65x4x14 65x4x14 65x4x14 75x4x14 75x4x14 75x4x14
20 105x16 105x16 105x18 105x18 130x22 130x22 130x22
75x4x14 75x4x14 75x4x14 75x4x14 90x4x18 90x4x18 90x4x18
25 115x16 115x16 115x8 115x18 140x24 140x24 140x24
85x4x14 85x4x14 85x4x14 85x4x14 100x4x18 100x4x18 100x4x18
32 140x16 140x16 140x18 140x18 155x24 155x24 155%x26
100x4x18 100x4x18 100x4x18 100x4x18 110x4x23 110x4x23 110x4x23
40 150x16 150x16 150x18 150x18 170x26 170x26 170x28
110x4x18 110x4x18 110x4x18 110x4x18 125x4x23 125x4x23 125x4x23
50 165x18 165x18 165x20 165x20 100x26 195x28 195x30
125x4x18 125x4x18 125x4x18 125x4x18 135x4x23 145x4x27 145x4x27
65 185x18 185x18 185%x22 185x22 205x26 220x30 220x34
145x4x18 145x4x18 145x8x18 145x8x18 160x8x23 170x8x27 170x8x27
80 200x20 200x20 200x24 200x24 215x28 230x32 230x36
160x8x18 160x8x18 160x8x18 160x8x18 170x8x23 180x8x27 180x8x27
100 220x20 220x20 235x24 235x24 250x30 265x36 265x40
180x8x18 180x8x18 190x8x23 190x8x23 200x8x27 210x8x30 210x8x30
125 250x22 250x22 270x26 270x26 295x34 315x40 315x44
210x8x18 210x8x18 220x8x27 220x8x27 240x8x30 250x8x33 250x8x33
150 285x22 285x22 300x28 300x28 345x36 355x44 355x50
240x8x23 240x8x23 250x8x27 250x8x27 280x8x33 290x12x33 | 290x12x33
175 315x24 315x24 330x28 350x32 375x40 385x48 390x54
270x8x23 270x8x23 280x12x27 | 295x12x30 | 310x12x33 | 320x12x33 | 320x12x36
200 340x24 340x24 360x30 375x34 415x42 430x52 430x60
295x8x23 295x12x23 | 310x12x27 | 320x12x30 | 345x12x36 | 360x12x36 | 360x12x36
250 395x26 405x26 425x32 450x38 470x46 505x60 515x68
350x12x23 | 355x12x27 | 370x12x30 | 385x12x33 | 400x12x36 | 430x12x39 | 430x12x42
300 445x26 460x28 485x34 515x42 530x52 585x68 585x78
400x12x23 | 410x12x27 | 430x16x30 | 450x16x33 | 460x16x36 | 500x16x42 | 500x16x42
350 505x26 520x30 555x38 580x46 600x56 655x74 )
460x16x23 | 470x16x27 | 490x16x33 | 510x16x36 | 525x16x39 | 560x16x48
400 565x26 580x32 620x40 660x50 670x60 715x78 )
515x16x27 | 525x16x30 | 550x16x36 | 585x16x39 | 585x16x42 | 620x16x48
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d, |
T | |
| | | .
| N |
ds
dy '
IK
D
CONTA BASMA YUZEYLI FLANS / FACED FLANGES
ND 16
Delik Gapi (7.85 kg/dm?3)
di D b k d4 f Adet Civata o kg
- 14
10 172 90 14 60 40 2 4 M12 14 0.580
- 20
15 13 95 14 65 45 2 4 M12 14 0.648
- 25
20 105 16 75 58 2 4 M12 14 0.952
26.9 -
- 30
25 115 16 85 68 2 4 M12 14 1.14
33.7 -
- 38
32 140 16 100 78 2 4 M16 18 1.69
42.4 -
- 445
40 150 16 110 88 3 4 M16 18 1.86
48.3 -
- 57
50 165 18 125 102 3 4 M16 18 2.53
60.3 -
65 76.1 - 185 18 145 122 3 4 M16 18 3.06
80 88.9 - 200 20 160 138 3 8 M16 18 3.70
- 108
100 220 20 180 158 3 8 M16 18 4.62
114.3 -
- 133
125 250 22 210 188 3 8 M16 18 6.30
139.7 -
- 159
150 285 22 240 212 3 8 M20 22 775
168.3 -
(175) 2191 - 315 24 270 242 3 8 M20 22 9.85
200 2191 - 340 24 295 268 3 12 M20 22 1.0
- 267
250 273 405 26 355 320 3 12 M24 26 15.6
300 323.9 - 460 28 410 378 4 12 M24 26 22.0
355.6 - 31.2
350 520 30 470 438 4 16 M24 26
- 368 28.8
406.4 - 39.3
400 580 32 525 490 4 16 M27 30
. 419 36.3
500 508 - 715 34 650 610 4 20 M30 33 61.0
600 610 - 840 36 770 725 5 20 M33 36 75.4
700 rall - 910 36 840 795 5 24 M33 36 770
800 813 - 1025 38 950 900 5 24 M36 39 101
900 914 - 1125 40 1050 1000 5 28 M36 39 122
1000 1016 - 1255 42 1170 1115 5 28 M39 39 162
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dq
N
i l
! &
<«—do—> | AN -
' / <
| |
| | 4/ | T
| dg I 9
: / | : L)
r V4
] | 3 1
Ok
D
FLANSLAR / BORULAR ICIN BOYUNLARI KAYNAKLI/ Anma Basinci : 16 kgf/cm2
DIN 2633 WELDING NECK FLANGES
BORU FLANS BOYUN ALIN CIKINTISI CIVATALAR Bir Flansin
Agirhg
d d D b k h, d, s r h, d, f Sayisi Vida d, (785 kg/dm®) kg
14 25 0.580
10 2 90 14 60 35 5 18 4 6 40 2 4 M12 14
20 30 0.648
15 13 95 14 65 35 2 2 4 6 45 2 4 M12 14
25 38 0.952
20 o] 15 16 75 38 o 23 4 6 58 2 4 M12 14
30 42 114
% oo M5 16 85 38 v 26 4 6 68 2 4 M12 14
38 52 1.69
2 o Mo 16 100 40 = 26 6 6 78 2 4 M16 18
445 60 1.86
0 a3 190 16 10 42 ” 26 6 7 88 3 4 M16 18
57 72 253
50 o] 15 18 125 45 = 29 6 8 102 3 4 M16 18
65 | 761 | 185 18 145 45 90 2.9 6 10 122 3 4 M16 18 3.06
80 | 889 | 200 20 160 50 105 32 8 10 138 3 8 M16 18 3.70
108 125 4.62
100 (= 220 20 180 52 o 36 8 12 158 3 8 M16 18
133 150 6.30
125 [2o= 250 22 210 55 156 4 8 12 188 3 8 M16 18
159 175 775
150 (o= 285 22 240 55 v B 10 12 212 3 8 M20 22
191 208 10.0
175 o7 315 24 270 60 0 5.4 10 12 242 3 8 M20 22
216 232 11.0
200 oo 0 24 295 62 5| 5 10 16 268 3 12 M20 22
267 285 15.6
250 [ 405 26 355 70 ] 63 12 16 320 3 12 M24 26
318 338 22.0
300 —oeo] 460 28 410 78 o 71 12 18 378 4 12 M24 26
w0 2261 g 30 470 82 390 8 12 16 438 4 16 M24 26
368 287
406
400 o 580 32 525 85 445 8 12 16 490 4 16 M27 30 %3
508
50— 715 34 650 90 548 8 12 16 610 4 20 M30 33 =53
600 008 1 gy 36 770 95 652 | 88 12 18 725 5 20 M33 36
622 ' 734
7112
700 o 910 36 840 | 100 | 755 | 88 12 18 795 5 24 M33 36 =50
g0 P28 1 005 | a8 950 | 105 | 855 10 12 20 900 5 24 M36 39
820 99.0
o0 P41 yios | 40 | t0s0 | 10 | oss 10 12 20 1000 5 28 M36 39
920 119
1016
1000 o0 1285 | 42 | 1170 | 120 | 1058 | 10 16 22 1115 5 28 M39 42 59
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CONTA BASMA YUZEYLi FLANSLAR PRATIK OLCU TABLOSU
DIN 2501 2573 2576

@d,

2D DIS GAP DN iC CAP b KALINLIK @k DELIK MRK. @d, GAP/SAYI

PN6 PN10 PN16 PN6 PN10 PN16 PN6 PN10 PN16 PN6 PN10 PN16 PN6 PN10 PN16

10 75 90 90 172 172 172 12 14 14 50 60 60 114 | 144 | 144

15 80 95 95 213 | 218 | 218 12 14 14 55 65 65 14 | 14*4 | 144

20 90 105 105 269 | 269 | 269 14 16 16 65 75 75 114 | 144 | 144

25 100 115 115 337 | 337 | 3837 14 16 16 75 85 85 14 | 14*4 | 144

32 120 140 140 42'4 | 42'4 | 424 14 16 16 90 100 100 14*4  18*4 | 184

40 130 150 150 483 | 483 | 483 14 16 16 100 110 110 14*4 | 18*4 | 184

50 140 165 165 603 | 603 | 603 14 18 18 110 125 125 14*4  18*4 | 184

65 160 185 185 76'1 76'1 76'1 14 18 18 130 145 145 14*4 | 18*4 | 184

80 190 200 200 889 | 889 | 889 16 20 20 150 160 160 184  18*8 | 188

100 210 220 220 | 1143 | 1143 | 1143 16 20 20 170 180 180 18*4 | 18'8 | 1878

125 240 250 250 | 1397 | 1397 | 1397 18 22 22 200 210 210 188 | 18*8 | 188

150 265 285 285 | 168'3 | 168'3 | 168'3 18 22 22 225 240 240 | 18"8 | 22'8 | 228

200 320 340 340 | 219'1 | 2191 | 2191 20 24 24 280 295 295 188 | 22'8 | 22*12

250 375 395 405 273 273 273 22 26 26 335 350 355 | 18*12 | 2212 | 2612

300 440 445 460 | 3239 | 323'9 | 3239 22 26 28 395 400 410 | 2212 | 22*12 | 26*12

350 490 505 520 [ 355'6 | 355'6 | 355'6 | 22 26 30 445 460 470 | 22*12 | 22*16 | 26*16

400 540 565 580 | 406'4 | 406'4 | 406'4 22 26 32 495 515 525 | 22*16 | 2616 | 30*16

500 645 670 715 508 508 508 24 28 34 600 620 650 | 22720 | 26*20 | 3320

600 755 780 840 610 610 610 24 28 36 705 725 770 | 26"20 | 30*20 | 3620
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ANSI S 16,5’e GORE FLANS OLCULERI

DN : Anma Capi

A :Flans Capi

D, : Fatura Capi

D, :Delik Eksen Capi
n : Delik Sayisi

d :Delik Capi

125/150 Ibs 300 Ibs 600 Ibs 125/150 Ibs 300 Ibs 600 Ibs
inch mm inch inch mm inch mm inch mm inch mm
DN 312 88,9 33/4 95,2 33/4 95,2 712 190,5 81/4 209,6 81/4 209,6
A 7116 1,1 9/16 14,3 9,16 14,3 15/16 238 11/8 28,6 11/4 31,8
10 D, 13/8 34,9 138 34,9 138 34,9 3 5 127 5 127 5 127
D, 23/8 60,3 25/8 66,7 25/8 66,7 6 152,4 65/8 168,3 65/8 168,3
n 4 4 4 4 4 4 4 4 8 8 8 8
d 5/8 15,9 5/8 15,9 5/8 15,9 3/4 19 7/8 22,2 57/8 22,2
DN 37/8 98,4 45/8 175 45/8 175 812 2159 9 2286 9 2286
A 12 12,7 5/8 15, 5/8 15, 15/16 238 18/18 30,2 18/8 34,9
3 D, 11116 42,9 11116 42,9 11116 42,9 312 51/2 139,7 51/2 139,7 51/2 139,7
D, 23/4 69,8 31/4 82,5 31/4 82,5 7 1778 71/4 184,2 71/4 184,2
n 4 4 4 4 4 4 8 8 8 8 8 8
d 5/8 15,9 3/4 19 3/4 19 3/4 19 7/8 222 1 254
DN 41/4 108 47/8 123,8 47/8 123,8 9 2286 10 254 10 3/4 273
A 9/16 14,3 11/16 175 11/16 175 15/16 238 11/4 31,7 11/2 38,1
" D, 2 50,8 2 50,8 2 50,8 p 63/16 1572 63/16 1572 63/18 1572
D, 31/8 794 312 88,9 312 88,9 712 190 77/8 200 812 215,9
n 4 4 4 4 4 4 8 8 8 8 8 8
d 5/8 15,9 3/4 19 3/4 19 3/4 19 7/8 22,2 1 25,4
DN 45/8 175 51/4 1334 51/4 1334 10 254 1 279,4 13 330,2
A 5/8 15,9 3/4 19 3/4 20,6 15/16 2338 13/8 349 13/4 444
118 D, 212 63,5 212 63,5 212 63,5 5 7 15/16 185,7 7516 185,7 7516 185,7
D, 312 88,9 37/8 98,4 37/8 98,4 81/2 2159 91/4 234,9 101/2 266,7
n 4 4 4 4 4 4 8 8 8 8 8 8
d 5/8 15,9 3/4 19 3/4 19 7/8 22,2 7/8 22,2 11/8 28,6
DN 5 127 61/8 155,5 61/8 155,5 1 279 12172 3175 14 355,6
A 11/16 175 13/16 20,6 13/16 22,2 1 254 17/16 36,5 17/8 476
118" D, 27/8 73 27/8 73 27/8 73 & 81/2 216 81/2 2159 81/2 2159
D, 37/8 98,4 412 14,4 412 114 91/2 241 10 5/8 269,9 112 292,1
n 4 4 4 4 4 4 8 8 12 12 12 12
d 5/8 15,9 7/8 222 7/8 222 7/8 222 7/8 222 11/8 28,6
DN 6 152,4 61/2 165,1 61/2 165,1 131/2 3429 15 381 16 1/2 419
A 3/4 19 7/8 22,2 7/8 254 11/8 28,6 15/5 41,3 12 3/16 55,6
o D, 35/8 92,1 35/8 92,1 35/8 92,1 p 105/8 269,9 105/8 269,9 105/8 269,9
D, 43/4 121 5 127 5 127 1 3/4 2984 13 330,2 13 3/4 349,2
n 4 4 8 8 8 8 8 8 12 12 12 12
d 3/4 19 3/4 19 3/4 19 7/8 22,2 1 254 11/4 31,8
DN 7 1778 712 190,5 712 190,5 16 406,4 171/2 4445 20 508
A 718 222 1 254 1 28,6 13/16 30,2 17/8 476 212 63,5
212" D, 41/8 104,8 41/8 104,8 41/8 104,8 10 12 3/4 323,8 12 3/4 323,8 12 3/4 323,8
D, 51/2 139,7 57/8 149,2 57/8 149,2 14 1/4 361,9 15 1/4 3874 17 431,8
n 4 4 8 8 8 8 12 12 16 16 16 16
d 3/4 19 7/8 22,2 7/8 22,2 1 25,4 11/8 28,6 13/8 34,9
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FLANS OLCULERI - ANSI CLASS
N T
! i
R ! o i
; | . |
\ | i N\ | i NN | -
j N ; i
DN - DN _._1 g{
Bk Pde
ok
20 a
CLASS 125 CLASS 150,300,600
Pik DOKOM GELIK DOKOM
CLASS 125 CLASS 150 CLASS 300 CLASS 600
DN | D k b | & | D k d, b | & | D k q, b | dx | D k d, b [ dxn | DN
15 89 60,3 111 89 60,3 35 11 95,3 66,7 3 143 16x4 95 66,5 35 143 16x4 15
20 984 70 127 94 70 43 127 175 | 826 43 15,9 117 825 43 159 20
2% 108 794 1 16x4 108 794 51 143 16x4 | 1238 | 889 51 175 19x4 124 89,0 51 175 19x4 25
32 117 88,9 12,7 1175 89 64 159 1334 | 984 64 191 133 985 64 207 32
40 127 984 143 127 984 73 175 1556 | 1143 73 2,7 22x4 150 1145 73 23 22x4 40
50 1524 | 1207 | 159 1524 | 1207 92 19,1 165 127 R? 23 19x8 165 127 92 254 19x8 50
65 1778 | 1897 | 175 19x4 | 1778 | 1897 105 23 194 | 1905 | 1493 105 254 1905 | 1494 105 286 65
80 1905 | 1524 [ 191 1905 | 1524 127 2095 | 1683 127 286 2095 168 127 318 e 80
100 | 2286 | 1905 1968 | 2286 | 1905 157 239 198 254 200 157 318 28 273 216 157 38,1 25x8 100
125 254 216 e 254 216 186 2795 | 235 186 35,0 330 | 2667 186 445 | 29x8 125
150 | 2794 | 2413 | 254 | 228 | 2794 | 2413 [ 216 264 | 228 318 | 2697 | 216 366 | 212 | 3556 | 292 216 a7 | 2x12 | 150
200 343 | 2985 | 286 343 | 2985 | 270 286 381 330 210 M3 | 26x12 | 49 3492 | 270 556 | 312 | 200
250 | 4064 | 362 30,2 4064 | 362 324 30,2 445 3874 324 477 | 29x16 | 508 | 4318 | 324 635 | 35x16 | 250
300 | 4826 | 4318 | 318 ae 4826 | 4318 | 381 318 ae 521 451 381 508 | 3216 | 559 489 381 66,7 | 35x20 [ 300
350 | 5334 | 4763 | 350 | 29x12 | 5334 | 4763 | 413 350 | 29x12 | 585 | 5145 [ 413 540 | 32x20 | 6033 | 527 43 699 | 38x20 | 350
400 597 | 5398 | 366 | 29x16 | 597 | 5398 | 470 366 | 20x16 | 648 | 5715 [ 470 572 | 35x20 | 686 | 6032 [ 470 762 | 41x20 | 400
450 635 5779 | 397 | 32«16 | 635 578 533 397 | 316 | 711 6286 | 533 60,4 3 654 533 826 | 45x20 | 450
500 | 6985 | 635 429 | 32x20 | 6985 | 635 584 429 | 32x0 | 775 | 6858 | 584 635 e 813 724 584 889 | 45x24 | 500
600 813 7493 | 477 | 35x20 | 8128 | 7493 692 477 | 36x20 | 9145 | 8128 692 699 | 41x24 | 940 | 8382 | 692 1016 | 51x24 [ 600
4 . A
GUNCEL
TESISAT MALZEME FiYATLARI
(www.kar-el.com.tr)'de
Not: Her fiyat sayfasinin altinda iskontomuzu gérebilirsiniz. Iskon-
tomuzu goérebilmek icin en alt satirin altini secerek tarayiniz.
Adres : Aski Arkasi Hamit Kaplan Sokak No: 1/A Ulus - ANKARA
9 Tel :(0312) 311 24 44 (pbx) Fax : (0312) 311 74 31 y
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DIRSEK - DIN2605 - TS 2649/1-2

le— A —> /Y
T | |
< y
< c > s
L_ d —
DIRSEK 90° DIRSEK 90°
s a c Agirhik
D Et Kalinhgi Radyus b Eksen Olg. 90°
DIS CAP Yikseklik
1 2 3 Tolr. Tolr. 1 2 3
25 2 - - 275 40 55 0.05 - -
3/4" 26.9 2.3 2,9 - 28.5 42 57 0.07 0.08 -
1" 33.7 2.6 3,6 - 38.0 +2.5 55 76 +5 0.12 0.16 -
1'/4 42.4 2.6 3,6 - 475 69 95 0.19 0.26 -
445 2.6 3,6 - 51.0 73 102 0.22 0.29 -
11/2" 48.3 2.6 3.6 - 57 81 114 0.27 0.36 -
51 2.6 - - 63.5 88 127 0.31 - -
57 2.9 4 5.6 72 +3 100 144 +6 0.44 0.60 0.80
2" 60.3 2.9 4 5.6 76 106 152 0.49 0.67 0.90
63.5 2.9 4 - 82.5 114 165 0.57 0.77 -
70.0 2.9 - - 92 127 184 0.70 - -
21/2" 76.1 2.9 5.6 71 95 133 190 0.79 1.45 1.81
82.5 3.2 - - 107.5 149 215 1.07 - -
ey 88.9 3.2 5.6 8.0 114.5 +3 159 229 6 1.22 2.07 2.86
101.6 3.6 5.6 8 133.5 - 184 267 - 1.83 2.77 3.86
108 3.6 6.3 8.8 142.5 196 285 2.08 3.53 4.79
4" 114.3 3.6 6.3 8.8 152.5 210 305 2.37 4.02 5.44
133 4 6.3 10 181 247 362 3.64 5.62 8.60
5" 139.7 4 6.6 - 190.5 267 381 4.04 6.50 -
159 4.5 71 11 216 ol 294 432 8 5.80 9 13.7
6" 168.3 4.5 71 1 228.5 - 313 457 - 6.50 10.20 15.4
8" 21941 5.9 8 12.5 305 415 610 14.9 19.9 30.7
10" 273 6.3 10 12,5 381 +5 517 762 £10 24.9 38.9 48.5
12" 3239 71 10 12.5 457 - 619 914 - 40 55.5 69.4
14"  355.6 8 10 12.5 533.5 +10 71 1067 90 57.2 715 89.6
16"  406.4 8.8 10 12.5 609.5 - 813 1219 - 82.2 93.6 17
18" 4572 10 686 +15 914 1372 +30 19
20" 508 1 762 +35 1016 1524 +70 162
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DIRSEK - ASME B 16.9
le—— A —] _L
1)
T ) |
<
|
DIRSEK 90°
orct | bis cap op EKSEN ET KALINLIGI AGIRLIK
. r?s S [ﬁmm CENTER TO END WALL THICKNESS WEIGHT
A-mm Sch20 | Sch40 | Sch80 | Sch20 | Sch4o | Schso
1/2 21 38 277 373 0.08 0.18
3/4 27 38 2.87 3.91 0.08 0.20
1 33 38 3.38 455 0.15 0.20
11/4 42 48 3.56 4.85 0.25 0.35
11/2 48 57 3.68 5.08 0.36 0.60
2 60 76 3.91 5.54 0.65 0.94
21/2 73 95 5.16 701 1.28 1.70
3 89 114 5.49 762 2.03 2.75
31/2 102 133 5.74 8.08 2.87 3.95
4 114 152 6.02 8.56 3.90 5.40
5 141 190 6.55 9.52 6.50 8.85
6 168 229 71 10.97 10.20 15.35
8 219 305 6.35 8.18 12.70 16.57 20.30 29.90
10 273 381 6.35 9.27 15.09 25.79 37.00 57.11
12 324 457 6.35 10.31 17.48 3723 58.15 94.82
14 356 533 792 1113 19.05 59.93 79.96 132.16
16 406 610 792 12.7 21.44 78.09 124.75 204.30
18 457 686 792 14.27 23.83 99.43 177,06 28784
20 508 762 9.52 15.09 26.18 142.40 230.00 390.90
22 559 838 9.52 28.58 178.00 523.40
24 610 914 9.52 1778 30.96 202.00 384.00 667.40




88 www.kar-el.com.tr
T-FITTING - DIN 2615 - TS 2649/6
&
B B
W7 L[ TTTTTT
1 1
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1 1
| |
a : ] a : ]
l | $ l | ?
1 1
! —> S ! —> S
+—— dy —> — dy —
|jf¢e—— & —» 4+—— A —»| |jf¢e—— & —» <4+—— A& —»
ESITTE REDUKSIYON TE
DIS CAP ET KALINLIGI DIS CAP ET KALINLIGI P
= WALL THICKNESS e WALL THICKNESS NS EnD
DIAMETER s, DIAMETER s,
d, 1 2 3 d, 1 2 3 a b
213 2 2.9 25 25
213 2 2.9 172 18 25 25
135 18 25 25
26.9 23 29 29 29
26.9 2.3 2.9 213 2 29 29
172 18 29 29
33.7 26 36 38 38
337 26 36 26.9 23 2.9 38 38
213 2 38 38
w24 26 36 48 48
424 26 36 33.7 26 36 48 48
26.9 23 2.9 48 48
483 26 36 57 57
424 26 36 57 57
B 26 3.6 33.7 26 36 57 57
26.9 23 3.9 57 57
60.3 2.9 4 56 64 64
483 26 36 64 60
BLs 29 4 56 42.4 256 36 64 57
33.7 256 36 64 51
76.1 2.9 56 7 76 76
60.3 2.9 4 5.6 76 70
e 29 56 1 483 256 36 76 67
424 256 356 76 64
88.9 32 56 8 86 86
76.1 2.9 5.6 71 86 83
e 32 56 8 60.3 2.9 4 56 86 76
483 26 3.6 86 73
114.3 36 6.3 8.8 105 105
88.9 32 556 8 105 98
s 36 6.3 8.8 76.1 2.9 56 71 105 95
60.3 29 4 5.6 105 89
139.7 4 712 10 124 124
1143 36 6.3 8.8 124 117
53 4 A 10 88.9 32 556 8 124 110
76.1 2.9 56 71 124 108
168.3 45 7 1 143 143
139.7 4 71 10 143 136
ks 45 A i 114.3 36 6.3 8.8 143 130
88.9 32 5.6 8 143 124
219.1 59 8 125 178 178
168.3 45 71 11 178 168
2 59 8 125 139.7 4 71 10 178 162
114.3 3.6 6.3 8.8 178 156
273 6.3 10 125 216 216
219.1 5.9 8 125 216 200
2 63 10 125 168.3 45 71 11 216 194
139.7 4 71 10 216 190
323.9 7 10 125 254 254
273 6.3 10 125 254 240
g22y A 10 125 219.1 5.9 8 125 254 230
168.3 45 71 11 254 220
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REDUKSIiYON DIN 2616 — TS 2649/7

S ofpm- - - S~ .
(;)V -—— — kel
w— I i w‘“
i , .
KONSANTRIK REDUKSIYON EKSANTRIK REDUKSIYON
ET KALINLIGI ET KALINLIGI
DIS CAP WALL THICKNESS DI$ CAP WALL THICKNESS BOY
OUTSIDE 5 OUTSIDE s LENGHT
DIAMETER 1 DIAMETER 2 |
o 1 2 3 d, 1 2 3
213 2 38
26.9 23 29 170 8 94
26.90 23 2.9 50
33.7 26 36 513 5 5o 20
33.7 26 3.6 50
424 26 36 26.9 2.3 2.9 50
213 2 2.9 50
424 26 36 64
48.3 26 36 33.7 26 3.6 64
26.9 2.3 2.9 64
483 26 3.6 5.6 76
60.3 29 4 5.6 424 26 3.6 76
33.7 2.6 3.6 76
60.3 2.9 4 5.6 20
76.1 2.9 5.6 71 483 2.6 3.6 20
424 26 3.6 90
76.1 2.9 5.6 20
88.9 32 56 8 60.3 2.9 4 71 20
483 2.6 3.6 5.6 90
88.9 3.2 5.6 8 100
114.3 36 6.3 8.8 76.1 2.9 5.6 71 100
60.3 2.9 4 5.6 100
114.3 36 6.3 8.8 127
139.7 4 71 10 88.9 3.2 5.6 8 127
76.1 2.9 5.6 71 127
139.7 4 71 10 140
168.3 45 71 11 114.3 3.6 6.3 8.8 140
88.9 3.2 5.6 8 140
168.3 45 71 1 152
219.1 5.9 8 12.5 139.7 4 71 10 152
114.3 3.6 6.3 8.8 152
219.1 5.9 8 125 178
273 6.3 10 125 168.3 45 71 11 178
139.7 4 71 10 178
273 6.3 10 125 203
323.9 71 10 125 219.1 5.9 8 125 203
168.3 4.6 71 11 203
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iKi GECiSLi CELIK KAZANLAR
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ACK2 SERISi
KAZANLAR
ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2
TiP BiRiM 30 40 50 60 70 80 100 120 125 140 150 160 180
Kapasite keal/hx1000 30 40 50 60 70 80 100 120 125 140 150 160 180
kw 349 465 58.1 69.8 814 93.0 116 140 145 163 174 186 209
Verim % 92.67 92.38 92.61 92.60 92.19 92.70 92.50 92.88 92.85 92.83 92.75 92.67 2.1
Baca Gazi Sicakligi °C 169.0 166.0 169.0 169.0 165.0 169.0 172.0 168.0 169.0 169.0 169.0 169.0 170.0
(A) Kazan Yiiksekligi mm m m m 822 822 822 853 992 992 992 1024 1024 1024
(B) Kazan Genisligi mm 650 650 650 710 710 710 710 850 850 850 850 850 850
(C) Kazan Uzunlugu mm 766 866 966 1015 1115 1155 1170 1417 1417 1417 1417 1417 1467
(D) Baca Baglanti
mm 150 150 150 200 200 200 200 200 200 200 200 200 200
Capi (cis)
(E) Baca Baglanti
. mm 525 525 525 555 555 555 555 625 625 625 625 625 625
Yiiksekligi
(F) Kazan Gidis / .
- inch 114" 114" 114" 112" 112" 112" 2 2 2" 2 NW65 | NW65 | NW65
Déniis Flansi
G) Doldurma /
@ inch 12" 12" 12" 12" 3 3/4" 34" 3 3/4" 34 34" 3/4" 34
Bogaltma
(H) Emniyet Gidis inch - - - - - - - - - - 114" IR E IR/
(K) Emniyet Doniis inch 3/4" 34" 3 3/4" 3 1" 1" 1 1" 1" 1" 1" 1"
Agirlik (susuz) kg 144 7 177 210 232 253 261 M 416 423 435 429 451
Kazan Su Hacmi It 488 56.3 674 89.6 96.5 946 123.814 | 187266 | 182.786 | 178.306 | 173.826 | 173.826 | 177659
Calisma Basinci bar 3 3 3 3 3 3 3 3 3 3 3 3 3
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iKi GECiSLi CELIK KAZANLAR
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ACK2 SERISi
KAZANLAR
ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2 ACK2
TiP BiRiM 200 250 300 350 400 500 600 700 800 900 1000 1250 1500
Kapasite keal/hx1000 232 290 349 407 465 581 698 814 930 1046 1163 1453 1744
kw 92.98 93.09 93.07 93.05 93.03 93.01 93.07 93.12 93.18 9257 9197 9050 | 89.00
Verim % 170.0 170.0 170.0 170.0 170.0 166.0 1670 1670 166.0 1710 180.0 1870 195.0
Baca Gaz Sicakligi °C 15 16 14 20 22 21 28 26 28 29 30 31 36
(A) Kazan Yilksekligi mm 1104 1104 1305 1305 1305 1511 1511 1400 1400 1400 1400 1810 1810
(B) Kazan Genisligi mm 923 923 1040 1040 1040 1240 1240 1450 1450 1450 1450 1550 1550
(C) Kazan Uzunlugu mm 1425 1425 1734 1734 1964 2005 2005 2400 2400 2400 2400 2800 3100
(D) Baca Baglanti
mm 250 250 300 300 300 400 400 450 450 450 450 500 500
Gapi (dig)
(E) Baca Baglanti
I mm 744 744 821 821 821 956 956 1045 1045 1045 1045 1123 1123
Yiiksekligi
(F) Kazan Gidis / .
- inch NW 65 NW 65 NW 80 NW 80 NW80 | NW100 | NW100 [ NW125 | NW125 [ NW125 [ NW125 [ NW150 | NW 150
Dénils Flang!
G) Doldurma /
© inch 34" 34 34" 34 34 34 34 1 1 1" 1" 1 1
Bosaltma
(H) Emniyet Gidig inch 114 114" 114" 2 2 2 2 21" 217" 211" 2102 21" 3
(K) Emniyet Donils inch 114" Al IS 11 s 112 11 2 2 2 2 21 | 21
Agirlik (susuz) kg 534 561 865 899 993 1323 1397 1888 1945 2002 2093 2791 3125
Kazan Su Hacmi It 193.334 | 168.887 | 289.743 266 31136 | 623155 | 569.011 1019.3 | 978819 | 938.338 | 873569 | 137116 | 1582.71
Calisma Basinci bar 4 4 4 4 4 4 4 4 4 4 4 4 4
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UC GECiSLi CELIK KAZANLAR
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TiP ACK3-80 | ACK3-100 | ACK3-125 | ACK3-125 | ACK3-150 | ACK3-250 | ACK3-300 | ACK3-350 | ACK3-400 | ACK3-500

. kw 93 116 145 175 232 290 349 407 465 581
Anma 1si glicti

kCal/saat 80,000 100,000 125,000 150,000 200,000 250,000 300,000 350,000 400,000 500,000

Gaz tarafi direnci mbar 0,6 06 07 1 12 14 13 16 18 35
Su tarafi direnci mbar 2 3 3 4 6 10 12 12 14 13
Kazan bekleme kayiplan % 0,41 041 0,32 0,32 0,32 0,27 0,26 0,24 0,23 0,16
Yanma haznesi ¢api mm 410 40 480 480 550 550 550 600 600 700
Yanma haznesi boyu mm 980 1160 1120 1120 1200 1200 1450 1450 1650 1000
"A" Kazan yiiksekligi mm 1134 1134 1235 1235 1338 1412 1412 1679 1679 1776
"B" Kazan genisligi mm 700 700 800 800 950 950 950 1050 1050 1130
"C" Kazan uzunlugu mm 1300 1480 1550 1550 1658 1658 1908 1904 2104 2304
"D" Baca baglanti capi (dis) mm 200 200 200 200 250 250 250 350 350 400
"E" Baca baglanti yiiksekligi mm 779 779 874 874 956 1045 1045 1182 1182 1194
"F" Kazan gidig/donis flangi ND 10 2 2 NW 65 NW 65 NW 65 NW 65 NW 80 NW 80 NW 100 NW 100
"G" Doldurma/bosaltma inch 3/4 3/4 3/4 3/4 3/4 3/4 34 3/4 3/4 3/4
"H" Emniyet gidis inch 114 114 11/4 11/4 11/4 112 11 2 2 2
"K" Emniyet donil inch 1 1 1 11/4 11/4 11/4 114 114 114 112
Agirlik (susuz) kg 340 40 497 533 672 716 873 170 1268 1539
Kazan su hacmi It 164 191 267 261 344 404 481 695 785 898

Ekopanel ile Eksiksiz Konfor ve Tam Giivenli Calisma

Yakittan yilda %20'ye, (g yollu motorlu vana ile kullanilirsa %35'e varan tasarruf saglar.

Ekopanel, 1sitma sistemini en verimli, en ekonomik, en optimum surelerde galistirmak, korumak, 6mrinu arttirmak, konfor ve eko-
nomiyi birlikte saglamak icin gelistirilmis bilgisayar gaginin triinG bir mikroislemcidir.

Siirekli Konfor: Ekopanel giin boyu dis ortam sicakligini izler. istenilen konfor sicakligini saglayacak sekilde kazani galistirir.

Yogusmaya Karsi Koruma: Ekopanel bir kazanin émrinii olumsuz etkileyen baca gazinin igindeki su buharinin yogusmasina
kars! brilériin devreye girip ¢gikmasi sirasinda sirkilasyon pompalarini kisa stire durdurur. Kazan sicakhigr hizla artar. Kritik bél-
ge yogusma olmadan gegilir.

Yiiksek ve Diisiik Sicakliklara Kargi Koruma: Kazan suyu sicakligi donma degerlerine diigserse Ekopanel devreye girer, kazani
caligtinr, tesisat ve kazan suyunun donmasini 6nler. Sicaklik asin ylkselirse kazani durdurur.

Tortulara, Kiregclenmeye Karsi Koruma: Kazan uzun sire ¢galistirnimazsa tortularin pompayi, vanalar ve kazani tikamasini 6nle-
mek i¢in Ekopanel sirkiilasyon pompasini ve vana motorlarini araliklarla ¢ahstirr.

Uzaktan ve Manuel Kumanda: Dijital ya da anolog oda unitesiyle kazan dairesine inmeden sistem calistirilabilir. Gerek-
tiginde tek bir tusa basarak manuel calistirma moduna gegerek kazan kendi panosundan kontrol edilir.

Yakittan Tasarruf: Ekopanel dis hava sicakligini surekli izler. Bina duvarlarinin 1s1 depolamasini ve ortama yaymasini
bile dikkate alarak "indirgenmis dis hava sicaklidi"ni hesaplar. Kazani bu sicakliga gére ¢alistirir. Fazla yakit harcatmaz.
Her Kosulda Ekonomi: "Ekonomi Sicakligi" ile geceleri de yakittan tasarruf saglar. Otomatik yaz-kis isletmesi secimi ile
dis hava sicakligi secilen deg@erin izerine ¢ikinca kazani yaz konumunda galistirarak gereksiz isitmayi énler.

Programli Isitma: Kazanin ¢alisma saatleri ve sicakliklari gunlik ya da haftalik ayarlanabilir.

Optimum Calisma-Durma: Haftalik calisma programini ve ayarlanan oda sicakhigini dikkate alarak kazanin devreye gir-
me sayis| ve galisma slresini hesaplar. Kazanin ¢alismasini buna gére kontrol eder. Kazani gereksiz ¢aligtirmaz.
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KATI YAKITLI - PLAKALI KAT KALORIFERiI KAZANLARI

TEKNiK OZELLIKLER

CALISMA PRENSIBI

Kazana, kémir doldurma kapaginin alt agzina kadar kdmur doldu-
rulur. Kémur Ustten odun pargalari veya diger emniyetli yanici mal-
zemelerle tutusturulur.

Manuel fanh kazanlarda fan calistinlarak yanmanin hizlanmasi
saglanir. Kazan termostati istenilen sicakliga ayarlanir. Cihaz, ter-
mostat ve fan vasitasi ile ayarlanan kazan su sicakligini belli aralik-
ta sabit tutacak sekilde devreye girip ¢ikacaktir.

Zincirli termostatli modelde tam yanma saglandiktan sonra zincir-
li termostat istenilen sicakliga (60-90°C) ayarlanir. Zincirli termos-
tat ayarlanan kazan su sicakligini belli aralikta sabit tutacak sekilde
hava klapesini agip kapatir.

Onerilen yakit disinda farkli bir yakit kullaniimasi durumunda kapa-
site, verim disuklGgu ve temizlik sikhigi gibi degisik sorunlarla kar-
silagilabilir.

MONTAJ VE KULLANIMI

Kalorifer kazanini kesinlikle yasam mahaline monte edip calistirma-
yiniz. Baca tikanmalari veya asiri rlizgar, geri tepmelere ve zehir-
lenmelere yol agabilir. Kazaninizi mutlaka havalandinimasi yapilan,
canlilarin barinmadigr bagimsiz mekanlara monte ettiriniz.

Temizligi Kolay: Kdmiriin yanmasi sonucunda kazan iginde biriken
ucucu kurumlarin temizligi birka¢ dakikada zahmetsizce ve gevreye
dagiimadan yapilabilmektedir.

KATI YAKITLI KALORIFER KAZANI (70-407 kW)

CALISMA PRENSIBI

TUm 1zgara ylUzeyi kémir ile kaplanir. Kémir Ust tarafindan, odun
parcalari ya da diger emniyetli yanici malzemeler kullanilarak tutus-
turulur.

Fan agilarak yanmanin hizlanmasi saglanir. Kazan termostati iste-
nilen sicakliga ayarlanir. Kalorifer kazani, termostat ve fan vasitasi
ile ayarlanan kazan su sicakhgini belli aralikta sabit tutacak sekilde
devreye girip cikacaktir.

Onerilen kémiir diginda farkli kémir kullanilirsa kazan kapasite ve
veriminde istenmeyen degismeler olabilir, kazan borularinda asir
kirlenme ve 1zgara erimesi gibi sorunlarla karsilasilabilir.

MONTAJ VE KULLANIMI

Kalorifer kazani, kesinlikle yasam mahallerine kurulmamalidir. Baci
tikanmalari ya da asin riizgar atik gazlarin ortama sizmasina ve ze-

hirlenmelere yol acabilir. Bu nedenle kazan mutlaka havalandiriimasi
yapilan ve canlilarin barinmadigi bagimsiz mekanlara kurulmaldir.
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Zincirli Manuel Fanli
KKI1OMT/P KK20MF/P KKAOMF/P
Noinal Kapasite keallsaat | 10.000 (12kW) | 20.000 (23kW) | 40.000 (46 kW)
Isletme Basinci bar 3 3 3
Test Basinci bar 4 4 4
Yikseklik - A mm 1220 1480 1650
Genislk - B mm 514 597 748
Derinlik - C mm 573 688 862
Baca Gapi - E mm 130 130 180
Sicak Su Gidig/Donis - FIG 1" 1" 114"
Emniyet Gidis/Donis - H/l 1" 1" 14
Susuz Agirlik kg 160 210 326
Komir Kapasitesi litre: 18 28 56
TEKNIK OZELLIKLER
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Kati yakitl kalorifer kazanlariyla kesinlikle kapali genles-
me kullanilmamalidir.

TiP KK-60 KK-80 KK-100 KK-150 KK-200 K-250 KK-300 KK-350 KK-500
Kapasite keal/saat 60.000 80.000 100.000 150.000 200.000 250.000 300.000 350.000 500.000
AYiikseklik mm 1100 1100 1300 1300 1500 1500 1685 1800 2.000
B Genislik mm 850 850 1050 1050 1250 1250 1450 1550 1730
C Derinlik mm 1350 1650 1600 1800 2,000 2.300 2400 2600 2650
D Baca YiikseKligi mm 900 900 1070 1070 1250 1250 1360 1450 1700
E Baca Gapi mm 200 200 250 250 250 250 300 350 350
FFlang mm 2 2 65 65 65 65 80 80 100
Kaide lgilleri GxH mm 1.050x1550 1.050x1.850 1250x1.800 1250x2.000 1450x2.500 1450x2.500 1650x2.600 1.750x2.800 1.950x2.850
Agirik kg 700 800 1100 1300 1700 2,000 2.300 2700 3650
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ATA SICAK HAVA APAREYi / TEKNiIK OZELLIKLER
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Batarya | Caligma | Ses Elektrik Boyutlar Isitict Akiskan Baglantilari
SuHacmi | Agirhg | Seviyesi 220V, 1faz (mm) Sicak ve Kizgin Su Buhar
Gig [ Akim R r R r
") ko [ B f oy | A B S| D |E Fol G | o) | oish | (Fenst) | (is)
ATA 6 0,85 16 50 80 0,25 40 430 240 324 290 330 360 12" 12" DN20 12"
ATA12 1,10 17 60 100 | 032 470 485 240 386 340 330 360 3/4" 3/4" DN25 12
ATATZ [ 180 21 65 | 180 |07 | 540 | 565 | 260 | a5 | 400 | 452 | a0 | s | sa | DN | 12
ATA 22 2,30 26 70 160 | 0,72 600 625 260 510 460 432 400 1" 1" DN32 34
ATA28 | 380 2 65 | 160 [ oo | 50 | 60 [ 280 | 572 | s00 | s9 | 415 | 1 | ona | ow
ATA 36 4,60 38 75 245 | 1,10 720 760 280 632 560 579 415 114" 11/4" DN40 1"
90/70 °C SICAK SU iQiN PERFORMANS DEGERLERI
Girig Havasi = 5°C Girig Havasi = 10 °C Girig Havasi = 15 °C Girig Havasi = 18 °C Girig Havasi = 20 °C
Fan lg;m? Kapasite Hsal‘(’glﬁ:gr‘; Kapasite H;‘(’;a:g'f Kapasite Hsa.‘faﬁ:g'f Kapasite H;‘;ﬁ:g'f Kapasite H;.‘gﬁ:g?
Kademe (mlsaa) (kcal/saat) 0) (kcal/saat) ) (kcal/saat) (C) (kcal/saat) ¢0) (kcal/saat) (C)
Yiksek 900 7680 6960 6360 6000 5760
ATA6 | Orta 600 5120 33 4640 36 4240 39 4000 4 3840 42
Dusik 400 3410 3090 2830 2670 2560
Yiiksek 1800 15360 13920 12720 12000 11520
ATA12 | Orta 1400 11950 33 10830 36 9890 39 9330 4 8960 42
Dusik 1000 8540 7740 7060 6660 6400
Yiiksek 2600 21760 19720 18020 17000 16320
ATA17 | Orta 2000 16740 32 15170 35 13860 39 13080 40 12550 42
Diistk 1400 11720 10620 9700 9160 8790
Yiiksek 3600 28160 25520 23320 22000 21120
ATA22 | Orta 2900 22680 31 20560 34 18790 37 17720 39 17010 40
Dusik 2200 17210 15600 14250 13440 12900
Yiiksek 4000 32480 35840 29680 28000 26880
ATA 28 | Orta 3000 26880 34 24360 37 22260 40 21000 42 20160 43
Dusiik 2000 17920 16240 14840 14000 13440
Yiksek 5200 46080 41760 38160 36000 34560
ATA 36 | Orta 4000 35450 34 32120 37 29350 40 27690 42 26580 43
Dusik 2800 24820 22480 20550 19380 18610
110/80 °C KIZGIN SU iCiN PERFORMANS DEGERLERI
Yiksek 900 7320 7080 6840 6600 6840
ATA6 | Orta 600 4880 32 4720 36 4560 4 4400 43 4320 45
Dusik 400 3250 3150 3040 2930 2880
Yiiksek 1800 14640 14160 13680 13200 12960
ATA12 | Orta 1400 11390 32 11010 36 10640 41 10270 43 10080 45
Dusik 1000 8140 7860 7600 7340 7200
Yiiksek 2600 20740 20060 19380 18700 18360
ATA17 | Orta 2000 15950 31 15430 36 14910 40 14380 43 14120 44
Diistk 1400 11170 10800 10440 10070 9880
Yitksek 3600 26840 25960 25080 24200 23760
ATA22 | Orta 2900 21620 29 20910 34 20200 39 19490 41 19140 43
Dusik 2200 16400 15860 15320 14790 14520
Yiiksek 4000 34160 33040 31920 30800 30240
ATA 28 | Orta 3000 25620 33 24780 38 23940 42 23100 4 22680 46
Dusiik 2000 17080 16520 15960 15400 15120
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ADA SICAK HAVA APAREYi / TEKNiK OZELLIKLER
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Batarya | Galigma | Ses Elektrik Boyutlar Isitici Akiskan Baglantilan
SuHacmi | Agirh@ | Seviyesi 380V, 3faz (mm) Sicak ve Kizgin Su Buhar
(1) (kg) dB(A) (ﬁ;f) A(i\‘;n Al B |[C]D]ELF|G]|H ' (DE;H) (Dirgli) (F\a?wll) (Dir§\i)
ADA 6 0,95 36 54 13 08 | 370 | 1.000 | 420 | 386 | 230 | 265 | 26 | 700 | 350 1" 1" DN20 1"
ADA 12 1,26 46 56 113 08 | 420 | 1100 [ 500 | 448 | 280 | 295 | 26 | 800 | 400 3/4" 34" DN25 12"
ADA 17 1,95 54 56 13 08 | 480 | 1150 | 560 | 510 | 330 | 385 | 26 [ 850 | 460 34 34 DN32 1"
ADA 22 2,60 63 62 12 [ 091 | 525 | 1200 | 600 | 572 | 370 | 415 [ 26 | 900 | 500 1" 1" DN32 34"
ADA 28 4,15 76 68 12 ] 091 [ 525 | 1300 [ 620 | 572 | 360 | 415 | 40 | 1.000 | 500 1" 1" DN32 34
ADA 36 5,35 85 I 3/4 15 | 585 | 1350 | 660 | 634 [ 420 | 475 | 40 [ 1050 [ 560 | 11/4" 114" DN40 1"
ADA 50 5,85 118 75 1 1,93 | 650 | 1500 | 700 | 634 | 460 | 535 | 40 [ 1.100 | 620 114" 114 DN40 1"
90/70 °C SICAK SU iCiN PERFORMANS DEGERLERI
Girig Havasi = 5°C Girig Havasi =10 °C Girig Havasi =15 °C Girig Havasi =18 °C Girig Havasi =20 °C
Ufleme ; Hava Ciki . Hava Cik y Hava Ciki " Hava Ciki : Hava Ciki
oo | e | Sog” | o | Sl | e | Saig! | e | Sag” | e | S
ADA 6 950 7680 32 6.960 34 6.360 38 6.000 40 5.760 4
ADA 12 1.600 15.360 36 13.920 39 12.720 42 12.000 44 11520 45
ADA 17 2.400 21760 35 19.720 37 18.020 41 17.000 42 16.320 44
ADA 22 2.900 28.160 37 25.520 39 23.320 42 22.000 44 21120 45
ADA 28 3.600 35.840 38 32.480 40 29.680 43 28.000 45 26.880 46
ADA 36 4.900 46.080 36 41760 38 38.160 41 36.000 43 34.560 44
ADA 50 6.000 64.000 40 58.000 42 53.000 45 50.000 47 48.000 48
110/80 °C KIZGIN SU iCiN PERFORMANS DEGERLERI
ADA 6 950 7320 30 7080 35 6.840 39 6.600 42 6.480 44
ADA 12 1.600 14.640 35 14.460 40 13.680 44 13.200 46 12.960 48
ADA 17 2.400 20.740 33 20.060 38 19.380 42 18.700 45 18.360 46
ADA 22 2.900 26.840 35 25.960 40 25.080 44 24.200 47 23.760 48
ADA 28 3.600 34.160 36 33.040 4 31.920 45 30.800 47 30.240 49
ADA 36 4.900 43.920 34 42.480 39 41.040 43 39.600 46 38.880 47
ADA 50 6.000 61.000 38 59.000 43 57000 47 55.000 49 54.000 51
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KORUKLU TiP SAYACLARA AiT BAGLANTI

1. Kuresel vana

2. Filtre

3. Kéruklu sayag

4. Esnek Baglanti Elemani
5. Saya¢ Baglanti Rekoru

Gaz giris

o o
Sayag Konsolu
o o

Merkezi sistemlerde kullanilan sayaclar kazan daireleri digina konulmahdir.

SAYACLARIN MAXiMUM DEBI ARALIGI

SAYAC TiPi SAYAC SINIFI Qmax(m3/h)
Koraklu Tip G4 6
Kérukla Tip G6 10
Korakla Tip G10 16
Korakla Tip G16 25
Kérukla Tip G25 40
Rotary veya Turbin Tip G40 65
Rotary veya Turbin Tip G65 100
Rotary veya Turbin Tip G100 160
Rotary veya Turbin Tip G160 250
Rotary veya Turbin Tip G250 400
Rotary veya Turbin Tip G400 650
Rotary veya Turbin Tip G650 1000
Rotary veya Turbin Tip G1000 1600
Rotary veya Turbin Tip G1600 2500
Rotary veya Turbin Tip G2500 4000
Rotary veya Turbin Tip G4000 6500
Rotary veya Turbin Tip G6500 10000

BRULOR GAZ KONTROL HATTI ELEMANLARI
Brilor, bek gibi dogalgaz yakan cihazlarin emniyetli ve verimli olarak ¢alismalarini temin etmek maksadiyla
tesis edilen sistemlerdir.

Gaz kontrol hattinda kullanilacak olan ekipmanlar yakicinin kapasitesine, briilor tipi ve sekline baglh olarak de-
gisiklik gosterir. Buna gdre gaz kontrol hattindaki ekipmanlar belirlenirken sistemin 6zellikleri géz 6niinde bulun-
durulmalidir.

Ayrica brilér segiminde dogalgazin alt i1sil degeri Hu = 8250 kcal/Nm?, cihaz verimi %90 alinarak hesapla-
malar yapiimaldir.

Karsi basincl veya kalin 6n kapaga sahip kazanlarda, brilér segiminde; karsi basing ve namlu uzunluguna
dikkat edilerek uygun secim yapiimalidir.

Bulunan deger segilen brilériin min ve max kapasite sinirlarinin arasinda olmahdir.

Brilor tipi segiminde asagida belirtilen cihaz kapasite sinirlar g6z éninde bulundurulmalidir;
a) 350 kW'a kadar olan kapasitelerde tek kademe, iki kademe veya oransal,

b) 350-1200 kW arasi iki kademeli ya da oransal,

c) 1200 kW Uzeri kapasitelerde oransal tip brilér kullaniimalidir.
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FANLI ve ATMOSFERIK BRULOR GAZ KONTROL HATTI
(Q > 1200 Kw ve Shut off Regiilatorlii)

7 8
5 5 9 10 10
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1 2 o
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1. Klresel vana 7. Relief valf (Ani kapamali regulatérde)
2. Kompansator 8. Tahliye (vent) hatti
3. Test nipeli 9. Min. gaz basing presostati
4. Gaz filtresi 10. Solenoid valf
5. Musluklu manometre 11. Briilor
6. Reglilator 12. Sizdirmazlik kontrol cihazi

MiNiMUM BASINGC ALGILAMA TERTIBATI ((Min. Gaz Basing Presostatti)

Reguilator gikisindaki gaz basincinin brilérin normal ¢alisma basincinin altinda kalmasi durumunda soleno-
id valfe kumanda ederek akisin kesilmesini saglayan ekipmandir. Brilériin saglikli yanmasi i¢in en diistk gaz ba-
sincina ayarlanir. Tim gaz kontrol hatlarinda bulunmalidir.

FANLI ve ATMOSFERIK BRULOR GAZ KONTROL HATTI
(Q <1200 Kw ve Shut off Regiilatérlii)

. 8
5 10 10
5
O :
g 6
VAN /s —
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1. Klresel vana 7. Relief valf (Ani kapamali regiilatérde)
2. Kompansator 8. Tahliye (vent) hatti
3. Test nipeli 9. Min. gaz basing presostati
4. Gaz filtresi 10. Solenoid valf
5. Musluklu manometre 11. Briilor

6. Regllatér
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FANLI ve ATMOSFERIK BRULOR GAZ KONTROL HATTI
(Q < 1200 Kw ve Diiz Regiilatorlii)

W?@ ?EEE %*@

1. Kuresel vana 7. Tahliye (ventili) hatti

2. Kompansator 8. Max. gaz basing presostati
3. Test nipeli 9. Min. gaz basing presostati
4. Gaz filtresi 10. Solenoid valf

5. Musluklu manometre 11. Brulér

6. Regulator

FANLI ve ATMOSFERiIK BRULOR GAZ KONTROL HATTI
(Q > 1200 Kw ve Diiz Regiilatérlii)
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1. Kuresel vana 7. Tahliye (ventili) hatti
2. Kompansator 8. Max. gaz basing presostati
3. Test nipeli 9. Min. gaz basing presostati
4. Gaz filtresi 10. Solenoid valf
5. Musluklu manometre 11. Brulor
6. Regulator

MAXIMUM BASING ALGILAMA TERTIBATI (Max. Gaz Basing Presostatti)

Regulatér cikisindaki gaz basincinin brulérin normal ¢alisma basincinin ustiine ¢ikmasi durumunda soleno-
id valfe kumanda ederek gaz akisini kesen ekipmandir. Brulérin saghkl yanmasi icin gerekli en yiksek gaz ba-
sincina ayarlanir. Kapasite ne olursa olsun diz tip regulatér kullaniimasi veya regulatér olmamasi durumunda Kkul-
laniimasi zorunludur.
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OTOMATIK EMNIYET KAPAMA VALFi (Solenoid valf)

Sistemin devre disi kalmasi gerektigi durumlarda aldigi sinyaller dogrultusunda gaz akisini otomatik olarak ke-
sen ve ilk ¢calisma esnasinda sistemin emniyetli olarak devreye girmesini saglayan ekipmanlardir.

70 kW kapasiteye kadar olan sistemlerde gaz kontrol hattinda iki adet seri olarak baglanmis B sinifi, 70 kW
Uzeri kapasitelerde iki adet A sinifi solenoid valf bulunmalidir.

Emniyet Solenoid Valfi:

Normalde kapali, gabuk acar ¢abuk kapar bir ventildir. Gaz debisi ve basincina uygun segilir. Emniyet zinciri-
nin kopmasi veya elektrik kesilmesi halinde gaz gegisini kapatir.

isletme Solenoid Valfi:
Normalde kapali, gabuk kapayan bir ventildir. Calisma sekline gore cabuk agar, yavas acar, ¢ift kademe gibi
gbrevler yapar. Butin ventiller 1 saniyeden daha kisa sirede gaz gegisini kapatmalidir.
SIZDIRMAZLIK KONTROL CiHAZI (Valf Dogrulama Sistemi)

Brilérin her ateslemesi 6ncesinde solenoid valflerin etkin bir sekilde kapanip kapanmadigini kontrol eden ve
gaz kagaklarini belirleyen ekipmandir.

1200 kW ve Uzeri kapasitelerde zorunludur.
1200 kW'a kadar olan kapasitelerde bulunmasi tavsiye edilir.

Ayrica kapasitelerine bakilmaksizin kizgin yag ve kaynar su kazanlarinda, al¢ak ve yiksek basinch buharli
sistemlerde kullaniimasi zorunludur.

YANGIN VANASI
Yangin gibi nedenlerle ortam sicakhginin belirli bir degere yiikselmesi durumunda gaz akisini otomatik olarak
kesen ekipmandir. Tesisatlarda bulunmasi tavsiye edilir.
BRULORLERDE DIGER EMNIYET EKIPMANLARI
Alev Denetleme Cihazi (iyonizasyon sensérii):

Her bruldérde bulunmalidir. Brilériin ¢alismasini baslatir ve devamli kontrol eder. Min ve max gaz presostat-
lari, hava presostati ve 1si kontrol elemanlarindan olugan emniyet zincirine gére yakmayi baslatir. ilk atesleme-
de 3-10 saniye emniyet siiresinde alev olusmazsa gaz girisini kapattirir, ariza sinyali verdirir. On siipirmeli, tek-
rar ateslemeli tipleri de vardir.

Atesleme Trafosu:
Yakma icin ilk ateslemeyi yapar. Brulor beyni alev denetleme sensérunden alevi algilarsa ateslemeyi durdurur.
Servomotor:

Oransal, on-off (tek kademeli), ¢ift kademeli fanh brilérde yanma igin gerekli hava debisini 1si kontrol cihazin-
dan (termostattan) aldigi kumandayla yapar. ilk ateslemede hava debisi minimum degerde ayarlanir.

Hava Akis Anahtan (Presostati):
Fanli briléran saghkh yanmasi igin gerekli en disuk hava basincina ayarlanir. Brilér fani tarafindan yeterli
hava saglanamadiginda briilére gaz gegisini kapatir.
GAZ KONTROL HATTI EKIPMANLARI
Gaz kontrol hattinda kullanilacak boru ve fittingler standartlara uygun olmahdir.
Baglanti sekilleri;

1) Cap < DN 25 Kaynakli, Flangh ve Vidali (4 bar’a kadar)
2) DN 25 < Cap < DN 65 Kaynakli, Flansli ve Vidali (2 bar’a kadar)
3) DN 25 < Cap < DN 65 Kaynakli, Flangh (2 -4 bar)
4) DN 65 < Cap Kaynakli, Flansl (0 -4 bar)

Brilér gaz kontrol hattindan sonra briilére kadar ¢ekilecek hattin disli baglanti olmasi durumunda, sizdirmaz-
lig1 saglamak amaciyla uygun kalinlikta keten ve sizdirmazlik macunu kullaniimahdir.

Esnek boru baglantilart mimkin oldugunca kisa tutulmali ve yiiksek sicaklik, korozyon ve mekanik darbele-
re kargl korunmahdir.

Esnek borular digli veya flang baglantili ve metal donanimli olmalidir.
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Esnek baglantilar calisma basincinin 3 kati basinca dayanikli olmalidir. Esnek boru éncesinde kiserel vana
bulunmalidir.

Briilor tesisatlarindaki gaz hizi 45 m/s degerini gegmemelidir (akredite kuruluslardan aksini belirtir bir bel-
ge verilmedigi stirece). Yuksek hizlarda ¢alismanin sistemde olusturabilecegi gurilti ve aginma goéz ardi edilme-
melidir.

Bu nedenle 25 m/s’lik hiz limitinin agiimamasi tavsiye edilmektedir.

GAZ HATLARINDA BORU CAPI TAYINi

Boru ¢apl, boru hattindaki basin¢ disimi ¢alisma ust basincinin %5’inden fazla olmayacak sekilde belirlen-
melidir. Ornegin, 50 mbar st isletme basinci olan bir boru hattinda izin verilen basing diisiimii 2,5 mbar olabilir.

Basit bir sistem i¢in tavsiye edilen ¢aplar Tablo-7°de verilmistir. Burada belirtilen boru i¢ caplari 50 mbar’lik bir
anma basincinda hesaplanan 2,5 mbar’lik toplam basing kaybini karsilayacak sekilde verilmistir.

Boru capi hesabinda gézdnune alinan basing kayiplari gegis vanalar, T parcalar ve dirsek kayiplarini da ige-
rir. LPG tlpU sadece DIN esaslarina gore baglanti capi 8 mm olan bir tek cihazi besliyorsa (6rnegin firin) ve ci-
haz tlpten 2 m'den daha uzak degilse, boru ¢api hesabindan vazgecilebilir. Bu durumda boru ¢capi 8 mm segile-
bilir. Buttin cihazlar igin imalatgi verilerinden baglanti ¢caplarini tespit etmek mimkundur. Cihaz baglantisi ve cihaz
baglanti boru hatti capi en az Tablo-2’de verilen norm cap degerlerinde olmalidir.

Boru Capi Hesaplanmasi:

Boru iginde gazin akigi sirasinda surtlinmeler sebebiyle ve boru boyunca baglanti elemanlarinda ve arma-
turlerde yerel kayiplar nedeniyle basing disimi meydana gelir. Basing regulatoru ile son kullanim cihazi arasin-
da misaade edilen basin¢ disimi meydana gelir. Basing regulatori ile son kullanim cihazi arasinda musaade
edilen basing diistimu, isletme Ust basincinin %5’i kadardir. Buna gére 50 mbar isletme Ust basincinda, musaade
edilen basing diisimu 2,5 mbar degerindedir.

Fittings ve armatirlerdeki basin¢ disiimu, esdeger boru uzunlugu olarak gér éntine alinir. Gesitli tip baglanti
elemani ve armaturler igin esdeger boru uzunluklar asagida verilmistir.

Kapatma ventili AV =2,0m
Dirsek W =0,5m
T parcasi T =0,5m
izolasyon parcasi | =20m

Daralmasiz kiresel vana K = 0,0 m

Manyetik ventil M =25m

Boru ¢api hesabi bunun igin él¢llen boru uzunlugu ile degil, élgilen uzunluga yerel kayiplara karsi gelen es-
deger boru uzunluklarinin ilavesiyle bulunan toplam boru hesap uzunlugu ile yapilr.

Tesisat LPG debisi, kg/h (baglanti degeri)

uzunlugu 03 | o5 | 08 | 10 | 15 | 20 | 30 | 40 | 50
m Boru capi, mm
1 5 5 6 6 7 8 9 10 12
2 5 5 6 7 8 9 12 12 15
3 5 6 7 8 9 10 12 15 15
4 5 6 7 8 9 10 12 15 15
5 5 6 8 8 10 12 15 15 18
6 6 7 8 9 10 12 15 15 18
8 6 7 8 9 12 12 15 18 18
10 6 7 9 10 12 12 15 18 18
12 6 8 9 10 12 15 15 18 20
14 6 8 9 10 12 15 18 18 20
16 7 8 10 10 12 15 18 18 20
18 7 8 10 12 15 15 18 18 20
20 7 8 10 12 15 15 18 20 20
25 7 9 10 12 15 15 18 20 25
30 7 9 12 12 15 15 18 20 25

Tablo-1: Baglanti Degeri ve Boru Hatti Uzunluguna Gére Boru Gaplari
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Cihaz cinsi Baglanti degeri kg/h Anma ¢api mm DIN'e gore baglanti dl¢lisii

Gazli buzdolabi 0,03 6 8/1,5
Gazli lamba 0,03 6 8/1,5
Gazl pisirici 0,15 6 8/1,5
Gazl kuzine 0,30 6 8/1,5
Gazli finn 0,70 6 12/1,5
Gazli soba 0,80 9 15/1,5
Kalorifer kazani 2,00 12 12/1,5
Depolu su isitic 1,50 9 15/1,5
Gazl sofben 2,00 12 15/1,5
Kombi 2,50 12 -

Tablo-2: Cihaz Baglanti Degeri Ornekleri

Ornegin

Bir dirsek ve bir kapatma ventilinden olusan 7,5 m’lik bir boru hattinda toplam hesap uzunlugu,
L=75+0,5+2m=10 m olarak bulunur.

Hesap Adimlan (Tek Cihaz icin)

Bir tek tliketim cihazinin baglandigi boru tesisatinda boru ¢api hesabi asagidaki gibi yapiimalidir:

Kullanim cihazinin baglanti degeri cihaz etiketi yardimi ile tespit edilmelidir. Tablo 2’de domestik kullanim
cihazlari igin belirlenen baglanti degerleri verilmistir.

Armatur ilaveleri g6zéniine alinarak toplam boru uzunlugu (baglanti hortumu dabhil) belirlenir.

Uygun bir deg@er olan 2,5 mbar'lik toplam basing kaybi, hesaplama uzunluguna bélinerek m basina 6zgul
basing kaybi bulunur.

Boru i¢ ¢api; cihaz baglanti degeri ve boru hattindaki m basina 6zgul basing kaybi degerleri gz éniine ali-
narak Tablo 3'ten okunur. Cihaz baglanti de@eri tabloda bulunmuyorsa, en yakin bir blylk baglanti degeri
ainmalidir. Her m boru hatti uzunlugu basina 6zgul basing kaybi degeri mbar cinsinden tablolarda bulun-
muyorsa, boru i¢ ¢capi belirtilen en yakin basing kaybi degerine gore alinmalidir. Bunun disinda cihaz bag-
lanti hatti boru ¢api, burada daha kiguk hesaplansa bile, en azindan Tablo 2'de DIN baglanti ¢capi deger-
lerine sahip olmaldir.

Hesap Adimlari (Birden Cok Cihaz igin)

Birden fazla tiketim cihazi baglanmis dallanma olan boru hatlarinda boru ¢api hesaplari, basing regulatérin-
den her tiiketim cihazina kadar olan basin¢ disimuanin 2,5 mbar degerinin Uzerine ¢ikmamasi esas alinarak ya-
pilir. Boru ¢api hesabi bu durumda asagidaki gibi yapilmalidir:

Tuketim cihazlan baglanti deg@erleri cihaz plakasi yardimi ile belirlenmelidir. Tablo 2'de domestik cihazlar
icin baglanti degerleri verilmigtir.

Butln tesisat basing regilatériinden ilk kol ayrimina, buradan diger kol ayrimina ve en sonunda kullan-
ma yerine kadar olmak tizere bélimlere (tesisat bélumlerine) ayrilir. Kismi hat (tesisat bélimu) uzunlukla-
r (baglanti hortumu dahil) élculdr.

Baglanti pargalar ve armaturlerin esdeger uzunluklari, élgtlen uzunluklara ilave edilerek toplam tesisat bé-
ltmi hesap uzunlugu bulunur. Olgiim uzunlugu + Armatiir esdegder uzunlugu = Hesaplama uzunlugu

T pargasi her seferinde akis yonundeki bir sonraki tesisat bélimiine dahil edilir.

Uzunluklar hesaplandiktan sonra, basing regulatériinden en uzakta olan tiiketim cihazi tespit edilir. Bu en
uzun hattaki (kritik devre) tesisat bolimleri hesap uzunluklari toplami kritik devre uzunlugu verecektir.
Misaade edilen 2,5 mbar toplam basing kaybi, 4. maddede bulunan toplam kritik devre uzunluguna béli-
nerek kritik devredeki 6zgul basing kaybi bulunur.

Kritik bélgedeki 6zgul basing disimi (m basina basing disimu) ve her bir tesisat b6limUnin uzunlugu
carpilarak kritik devredeki tesisat bélumlerinin herbirindeki basing disimud hesaplanir.

Geri kalan tesisat bolimlerindeki misaade edilen basing distmleri bulunur. Bunun i¢in misaade edi-
len toplam basing diisiimiinden, ortak devredeki basing distimi cikartilir. Ornek ¢dziimde ortak devre-
de 1,3 mbar basin¢ disimu varsa, géz 6nlne alinan tesisat bélimunde geriye kalan basing disimu
2,5-1,3 =1,2 mbar olacaktir.
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¢ Geriye kalan hat igin her m basina izin verilen 6zgul basing kaybi, mbar cinsinden, Madde 7'de bulunan de-
gerin geriye kalan toplam tesisat bélimleri uzunluguna bélinmesi ile bulunur.

e Tuketim cihazlarin baglanti degerlerinden, her tesisat béliminden akan gaz debisi kg/h olarak belirlenir.

Boru i¢ capi LPG debisi (baglanti degeri) kg/h
mm 0,3 0,5 0,8 1,0 1,5 2,0 25 3,0 4,0 5,0 6,0 8,0 | 10,0
5 0,37 | 1,0 2,7 4,2 9,4
6 0,15 | 042 1,1 1,7 38 6,7
7 0,069 | 0,19 [ 049 | 0,77 | 1,7 3,1 48 6,9
8 0,036 | 0,1 025 | 04 0,9 1,6 2,5 3,6 6,4 10,0
9 02 | 0055| 014 | 022 | 05 | 088 | 14 2,0 3,5 55 79
10 0,012 | 0,033 | 0,083 [ 0,13 | 0,29 | 0,52 | 0,82 1,0 2,1 33 47 8,3
12 0,013 | 0,033 | 0,052 | 0,12 | 0,21 | 0,33 | 0,47 | 0,83 1,3 1,9 33 5,2
15 0,011 | 0,017 | 0,038 | 0,068 | 0,11 [ 0,15 | 0,27 | 0,43 | 0,61 1,1 1,7
18 0,016 | 0,028 | 0,043 | 0,062 | 0,11 | 0,17 | 0,25 | 0,44 | 0,69
20 0,016 | 0,025 | 0,036 | 0,064 | 0,1 0,14 | 026 | 04
25 0,012 | 0,021 | 0,033 [ 0,048 | 0,085 | 0,13
32 0,01 | 0,014 | 0,025 [ 0,04
Tablo-3: LPG Tesisatinda Ozgiil Basing Kaybi (mbar/m) (Calisma basinci 50 mbar)
7 BRULOR
Domestik ez 4 SOLENOID GAZ ,f,?#T.ROL

BRULOR

SOLENOIDI ']
1,

(Ticari Binalarda)

-Sadece kazan Dairelerine Cekilecek

Hatlarda Konulmasi Gereken Vanalar (1-2)

Havalandirma:

Hat

SOLENOID A GAZ KONTROL
HATTI
DEPREM  VANA DEPREM
SOLEN

L

(Konutlarda)

-Merkezi Sistemlerde
Konulmasi Gerekli Vanalar
(1-2-3-4)

Havalandirma agikliklan dis ortama direkt olarak agiimali, bunun mimkiin olmadigr durumlarda havalandirma
kanallarla yapiimalidir. Mahaller indirekt olarak havalandiriimamalidir.

Kanal uzunlugu (yatay ve dlsey uzunluklar ile dirsek esdeger uzunluklar toplami) 10 m. ve tizerinde ise ha-
valandirma cebri (mekanik) olarak yapilmalidir. Havalandirma kanallarinda 90°'lik dirsek esdeger uzunlugu 3 m.,
45°(lik dirsek esdeger uzunlugu 1,5 m. ve 1zgaralar icin esdeger uzunluk 0,5 m. alinmalidir. Ust havalandirma, ha-
valandirma bacasi ile tabii olarak yapilabilir. Alt havalandirma kanali brilér seviyesine kadar indirilmelidir.

Alt ve st havalandirmalarin her ikisi de tabii veya cebri yapilabilir.

Tek basina Ust havalandirma cebri olamaz.

Alt havalandirma cebri, Uist havalandirma tabii olabilir.

Taze hava veya egzost fanlarinin herhangi bir nedenle devre disi kalmasi durumunda bruldrin de devre disi

kalmasini saglayan otomatik kontrol sistemi kullaniimalidir.

Ust ve alt menfezler mimkiin oldugu kadar mahalin Uist ve alt seviyelerine kisa devre hava akiminin engellen-
mesi i¢in birbirlerinden mimkun oldugunca uzak yerlestirilmelidir.
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Hiza Gore Cap Tayini:

BORU CAPLARINA GORE BUHAR KAPASITESI (Kg/h)

Buyuk captaki borularla ve ylksek basingta iletilen doymus buhar igin kabul edilen azami buhar hizi genellikle
40 m/s alinir. Bu deger orta caplar igin 25 m/s, daha kuglk ¢aplar icin ise 15 m/s alinir. 40 m/s yiksek buhar hiz-
lar, enerji santrallarinda ve bazi proses devrelerindeki blyik buhar ¢aplarinda, 60 m/s ve daha yulksek buhar hiz-
lar kizgin buhar hatlarinda goralir.

BAbSaI:K; :Ili 15 20 25 32 40 50 65 80 100 125 150 200 250 300
15 7 14 24 37 52 99 145 213 394 648 917 1606 | 2590 | 3678

0,4 25 10 25 40 62 92 162 265 384 675 972 1457 | 2806 | 4101 | 5936
40 17 35 64 102 142 265 403 576 1037 | 1670 | 2303 | 4318 | 6909 [ 9500

15 7 16 25 40 59 109 166 250 431 680 1006 | 1708 | 2791 | 3852

0,7 25 12 25 45 72 100 182 287 430 716 1145 | 1575 | 2816 | 4629 | 6204
40 18 37 68 106 167 298 428 630 1108 | 1712 | 2417 | 4532 | 7251 | 10323

15 8 17 29 43 65 12 182 260 470 694 1020 | 1864 | 2814 | 4045

1,0 25 12 26 48 72 100 193 300 445 730 1160 | 1660 | 3099 | 4869 | 6751
40 19 39 7 112 172 311 465 640 1150 | 1800 | 2500 | 4815 | 7333 [ 10370

15 12 25 45 70 100 182 280 410 715 1125 | 1580 | 2814 | 4545 | 6277

2,0 25 19 43 70 112 162 295 428 656 1215 | 1755 [ 2520 | 4815 [ 7425 | 10575
40 30 64 115 178 275 475 745 1010 | 1895 | 2925 | 4175 [ 7578 | 11997 | 16796

15 16 37 60 93 127 245 385 535 925 1505 | 2040 | 3983 | 6217 | 8743

3,0 25 26 56 100 152 225 425 632 910 1580 | 2480 | 3440 | 6779 [ 10269 | 14316
40 4 87 157 250 357 595 1025 | 1460 | 2540 | 4050 | 5940 | 10476 | 16470 | 22950

15 19 42 70 108 156 281 432 635 1166 | 1685 | 2460 | 4618 | 7121 | 10358

4,0 25 30 63 115 180 270 450 742 1080 | 1980 | 2925 | 4225 | 7866 | 12225 | 17304
40 49 116 197 295 456 796 1247 1825 | 3120 | 4940 | 7050 ([ 12661 | 19663 | 27816

15 22 49 87 128 187 352 526 770 1295 | 2105 | 2835 | 5548 | 8586 | 11947

5,0 25 36 81 135 211 308 548 885 1265 | 2110 | 3540 | 5150 | 8865 | 14268 | 20051
40 59 131 225 338 495 855 1350 [ 1890 | 3510 | 5400 | 7870 [ 13760 | 23205 | 32244

15 26 59 105 153 225 425 632 925 1555 | 2525 | 3400 | 6654 | 10297 | 14328

6,0 25 43 97 162 253 370 658 1065 | 1520 [ 2530 | 4250 | 6175 | 10629 | 17108 | 24042
40 7l 157 270 405 595 1025 | 1620 | 2270 | 4210 | 6475 | 9445 [ 16515 | 27849 | 38697

15 32 70 126 190 285 475 800 1125 | 1990 [ 3025 | 4540 | 8042 | 12625 | 17728

8,0 25 54 122 205 320 465 810 1260 | 1870 | 3240 | 5220 | 7120 | 13140 | 21600 | 33210
40 84 192 327 510 730 1370 | 2065 | 3120 | 5135 | 8395 | 12470 | 21247 | 33669 | 46858

15 4 95 155 250 372 626 1012 | 1465 | 2495 | 3995 | 5860 | 9994 | 16172 | 22713

10,0 25 66 145 257 405 562 990 1530 | 2205 | 3825 | 6295 | 8995 | 15966 | 25860 | 35890
40 104 216 408 615 910 1635 | 2545 | 3600 | 6230 | 9880 | 14390 | 26621 | 41011 | 57560
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BUHAR TABLOSU
0zGUL ENTALPI
BUHAR SICAKLIK BUHARLASMA BUHAR
(hfg) ()]
bar Absolute °C kj / kg kj/ kg

0,30 30,0 69,10 289,23 2336,3 26253 5,229
0,50 50,0 81,33 340,49 2305,4 2645,9 3,240
0,75 75,0 91,78 384,39 2278,6 2663,0 2,217
0,95 95,0 98,20 411,43 2261,8 2673,2 1,777
0 gosterge (g) 0 100,00 419,04 22570 2676,0 1,673
0,10 10,0 102,66 430,2 2250,2 2680,2 1,533
0,20 20,0 105,10 440,8 22434 2684,2 1,414
0,3 30,0 107,39 450,4 22372 26876 1,312
0,40 40,0 109,55 459,7 22313 2691,0 1,225
0,50 50,0 111,61 468,3 22256 2693,9 1,149
0,60 60,0 113,56 476,4 2220,4 2696,8 1,088
0,70 70,0 115,40 4841 22154 2699,5 1,024
0,80 80,0 117,14 491,6 2210,5 2702,1 0,971
0,90 90,0 118,80 498,9 2205,6 2704,5 0,923
1,00 100,0 120,42 505,6 2201,1 2705,7 0,881
1,10 110,0 121,96 512,2 21970 2709,2 0,841
1,20 120,0 123,46 518,7 2192,8 2711,5 0,806
1,30 130,0 124,90 524,6 2188,7 27133 0,773
1,40 140,0 126,28 530,5 2184,8 27153 0,743
1,50 150,0 127,62 536, 1 2181,0 27171 0,714
1,60 160,0 128,89 541,6 21773 2718,9 0,689
1,70 170,0 130,13 5471 2173,7 2720,8 0,669
1,80 180,0 131,37 552,3 2170,1 27224 0,643
1,90 190,0 132,54 5573 2166,7 2724,0 0,622
2,00 200,0 133,69 562,2 2163,3 27255 0,603
2,20 220,0 135,88 571,7 2156,9 2728,6 0,568
2,40 240,0 138,01 580,7 2150,7 27314 0,536
2,60 260,0 140,00 589,2 21447 27339 0,509
2,80 280,0 141,92 5974 2139,0 2736,4 0,483
3,00 300,0 143,75 605,3 21334 2738,7 0,461
3,20 320,0 145,46 612,9 2128,1 2741,0 0,440
3,40 340,0 147,20 620,0 2122,9 2742,9 0,422
3,60 360,0 148,84 627,1 21178 2744,9 0,405
3,80 380,0 150,44 634,0 2112,9 2746,9 0,389
4,00 400,0 151,96 640,7 2108,1 2748,8 0,374
4,50 450,0 155,55 656,3 2096,7 2753,0 0,342
5,00 500,0 158,92 670,9 2086,0 2756,9 0,315
5,50 550,0 162,08 684,6 2075,7 2760,3 0,292
6,00 600,0 165,04 697,5 2066,0 27635 0,272
6,50 650,0 167,83 709,7 2056,8 2766,5 0,255
7,00 700,0 170,50 721,4 20477 2769,1 0,240
750 750,0 173,02 732,5 2039,2 27717 0,227
8,00 800,0 175,43 7431 2030,9 2774,0 0,215
8,50 850,0 17775 753,3 2022,9 2776,2 0,204
9,00 900,0 179,97 763,0 2015,1 2778,1 0,194
9,50 950,0 182,10 772,5 20075 2780,0 0,185
10,00 1.000,0 184,13 781,6 2000, 1 27817 0,177
10,50 1.050,0 186,05 790,1 1993,0 27833 0,171




106

www.kar-el.com.tr

SU VE DOYMUS BUHARIN SICAKLIGA GORE DEGISEN OZELLIKLER TABLOSU

Sicaklik

100
105
110
115
120

125
130
135
140
145

150
155
160
165
170

175
180
185
190
195

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
371
372

373
374
374.2

Basing at
abs
0.006228
0.008890
0.012513
0.017376
0.02383

0.03229
0.04325
0.05733
0.07520
0.09771

0.12578
0.16051
0.2031
0.2555
0.3177

0.3931
0.4829
0.5894
0.7149
0.8619

1.03323
1.2318
1.4609
1.7239
2.0245

2.3666
2.7544
3.192
3.685
4.237

4.854
5.540
6.302
7146
8.076

9.101

10.225
11.456
12.800
14.255

15.857
19.456
23.659
28.531
34.140

40.56
47.87
56.14
65.45
75.92

87.61

100.64
115.13
131.18
148.96

168.63
190.42
214.68
2173
219.9

2225
225.2
225.6

Ozgiil Hacim

Su Buhar
dmd/kg mdkg
1.0002 206.3
1.0000 1472
1.0004 106.4
1.0010 77.99
1.0018 57.84
1.0330 43.41
1.0044 32.93
1.0061 25.25
1.0079 19.55
1.0099 15.28
1.0121 12.05
1.0145 9.584
1.0171 7.682
1.0199 6.206
1.0228 5.049
1.0258 4.136
1.0290 3.410
1.0323 2.830
1.0359 2.361
1.0396 1.981
1.0435 1.673
1.0474 1.419
1.0515 1.210
1.0558 1.036
1.0603 0.8914
1.0650 0.7701
1.0697 0.6680
1.0746 0.5817
1.0798 0.5084
1.0850 0.4459
1.0906 0.3924
1.0963 0.3464
1.1021 0.3068
1.1082 0.2724
1.1144 0.2426
1121 0.2166
11275 0.1939
1.1345 0.1739
1.1415 0.1564
1.1490 0.1410
1.1565 0.1273
11726 0.1043
1.1900 0.08614
1.2088 0.07153
1.2291 0.05970
12512 0.05006
1.2755 0.04213
1.3023 0.03557
1.3321 0.03010
1.3655 0.02552
1.4036 0.02163
1.448 0.01830
1.499 0.01544
1.562 0.01295
1.641 0.01076
1.747 0.008803
1.907 0.006963
2.23 0.00500
2.30 0.00476
2.38 0.00450
2.50 0.00418
2.79 0.00365
3.04 0.00304

Ozgiil
Agirhik
Buhar
kg/m3
0.004846
0.005795
0.009396
0.01282
0.01729

0.02304
0.03036
0.03980
0.05114
0.06544

0.08298
0.1043
0.1302
0.1611
0.1981

0.2418
0.2933
0.3534
0.4235
0.5045

0.5977
0.7045
0.8265
0.9650
1.122

1.299
1.496
1.719
1.967
2.243

2.548
2.887
3.260
3.671
4.122

4.617
5.157
5.749
6.392
7.094

7.857
9.585
11.61

13.98
16.75

19.98
23.74
28.11

33.22
39.18

46.24
54.64
64.79
7720
92.90

113.6
143.6
200
210
222

239
274
329

Entropi
Su Buhar
kcal/kg °C kcal/kg °C

0 2.1863
0.0182 2.1551
0.0361 2.1253
0.0536 2.0970
0.0708 2.0697
0.0876 2.0436
0.1042 2.0187
0.1205 1.9947
0.1366 1.9718
0.1524 1.9498
0.1679 1.9287
0.1833 1.9085
0.1984 1.8891
0.2133 1.8702
0.2280 1.8522
0.2425 1.8349
0.2567 1.8178
0.2708 1.8015
0.2848 1.7858
0.2985 1.7708
0.3121 1.7561
0.3255 1.7419
0.3387 1.7282
0.3519 1.7150
0.3647 1.7018
0.3775 1.6895
0.3901 1.6772
0.4026 1.6652
0.4150 1.6539
0.4272 1.6428
0.4395 1.6320
0.4516 1.6214
0.4637 1.6112
0.4756 1.6012
0.4874 1.5914
0.4991 1.5818
0.5107 15721
0.5222 1.56629
0.5336 1.5538
0.5549 1.5448
0.5562 1.5358
0.5788 1.5184
0.6010 1.5012
0.6229 1.4840
0.6448 1.4669
0.6667 1.4499
0.6886 1.4327
0.7103 1.4153
0.7321 1.3978
0.7542 1.3797
0.7767 1.3613
0.7994 1.3415
0.8229 1.3206
0.8476 1.2982
0.8734 1.2728
0.9015 1.2433
0.9353 1.2072
0.9842 1.1506
0.992 1.142
1.002 1132
1.011 1.116
1.04 1.09
1.06 1.06

Su
kcal/kg

5.03

10.04
15.04
20.03

25.02
30.00
34.99
39.88
44.96

49.95
54.94
59.94
64.93
69.93

74.94
79.95
84.96
89.98
95.01

100.04
105.08
110.12
115.18
120.3

125.3
130.4
135.2
140.6
145.8

150.9
156.1
161.3
166.5
1717

176.9
182.2
1875
192.8
198.1

203.5
214.3
225.3
236.4
2477

259.2
271.0
283.0
295.3
308.0

321.0
334.6
349.0
364.2
380.7

398.9
420.9
452.3
457
463

471
488
505

Entalpi

Buhar

kcal/kg
597.2
599.4
601.6
603.8
606.0

608.2
610.4
612.5
614.7
616.8

619.0
621.0
623.2
625.2
627.3

629.3
631.3
633.2
635.1
637.0

638.9
640.7
642.5
644.3
646.0

647.7
649.3
650.8
652.5
654.0

655.5
656.9
658.3
659.5
660.9

662.1
663.2
664.3
655.3
666.2

667.0
668.3
669.3
669.7
669.6

669.0
667.8
665.9
663.5
660.2

656.1
650.8
644.2
636.0
625.6

611.9
592.8
559.3
564
547

539
523
505

Gizli 1s1
kcal/kg
597.2
594.4
591.6
588.8
586.0

583.2
580.4
5775
574.7
571.8

569.0
566.1
563.3
560.3
557.4

554.4
551.3
548.2
545.1
542.0

538.9
535.6
532.4
529.1
525.7

522.4
518.9
515.3
511.9

508.2

504.6
500.8
4970
493.1
489.2

485.2
481.0
476.8
4725
468.1

463.5
454.0
443.9
433.3
4219

409.8
396.8
382.9
368.2
352.2

335.1
316.2
295.2
271.8
2449

213.0
171.9
107.0
97
84

68
35
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BORULARDA GENLESME MIKTARININ HESAPLANMASI

Tdm borular ortam sicakliginda monte edilirler. Sicak su ve buhar borular gibi, sicak akiskan tagiyan borular
daha yuksek sicakliklarda ¢alisir.

Ortam sicakhigindan, calisma sicakhigina dogru sicaklik artisiyla borular, 6zellikle uzunluk yéniinde genlesir-
ler. Bu durum, dagitim sistemlerinin, boru birlesim noktalar gibi belirli bélgelerinde gerilim yaratir. En kéti sart-
larda bu gerilim borularda kiriimalara sebep olabilir. Genlesme miktari asagida verilen forml kullanilarak hesap-

lanabilir.

Genlesme miktari (mm) =L x A x o

L = Borunun mesnetler arasi uzunlugu (m)
AT = Ortam sicakhgi ile galisma sicakligi arasindaki fark (°C)

o = Genlesme katsayisi (mm/m°C)x1073

Genlesme katsayilar (o) (mm/m°C)x1073

Sicaklik Arahigi (°C)

Malzeme <0 0-100 | 0-200 | 0-300 | 0-400 | 0-500 | 0-600 | 0-700
:Z:T:) or:kcoe;g 12,8 13,9 14,9 15,8 16,6 173 179
ot zlrn}"o%enlnlz 137 145 152 15,8 164 170 176
Pa;l: :;i:g:i"k 9.4 20,0 20,9 21,2 21,8 22,3 22,7 23,0
Ornek:

4 bar g (152°C) buhar tesisatinda kullanilan, 30 metre uzunlugundaki karbon ¢elik boru, eger 10°C sicaklikta
monte edilir ise genlesme miktar nedir?

Genlesme miktari (mm) =L x AT x o

L =30m
AT =152°C — 10°C
AT =142°C

o (0 —200°C araliginda) = 14,9 x 10-3 mm/m°C
Genlesme miktar =30 m x 142°C x 14,9 x 10-3 mm/m°C

Genlesme miktari =63,5mm
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Isil Genlesme Tablosu (mm/m)

Sicakhk D. Buhar Boru Tipleri Sicakhik D. Buhar Boru Tipleri
(°C) (bar) Celik P. Celik Bakir (°C) (bar) Celik P. Celik Bakir
-20 - -0,20 -0,31 -0,33 150 3,75 1,71 2,52 2,57
-10 - -0,10 -0,15 -0,16 160 5,17 1,83 2,69 2,75
0 - 0 0 0 170 6,91 1,95 2,87 2,92
10 - 0,10 0,15 0,16 180 8,01 2,08 3,01 3,10
20 - 0,20 0,32 0,33 190 11,55 2,20 3,23 3,28
30 - 0,33 0,52 0,50 200 14,55 2,32 3,41 3,46
40 - 0,42 0,65 0,67 210 18,05 2,45 3,59 3,63
50 - 0,56 0,81 0,84 220 22,15 2,57 3,78 3,81
60 - 0,68 0,98 1,01 230 27,00 2,70 3,96 3,98
70 - 0,78 1,15 1,18 240 32,50 2,82 4,14 4,16
80 - 0,90 1,32 1,35 250 38,70 2,95 4,32 4,34
90 - 1,00 1,49 1,52 260 46,00 3,07 4,50 4,51
100 0 1,13 1,66 1,69 270 - 3,20 4,68 4,69
110 0,43 1,24 1,83 1,86 280 - 3,33 4,87 4,87
120 0,97 1,36 2,00 2,03 290 - 3,46 5,06 5,04
130 1,70 1,47 2,17 2,20 300 - 3,59 5,24 5,22
140 2,60 1,59 2,34 2,39 310 - 3,61 5,48 5,35

Pratik Hesaplama Tablosu

Sicaklik (°C)
60 70 80 90 100 110 120 130 140 150 160 170 180 190 | 200

20 144 ( 168 | 192 | 216 | 240 | 264 | 288 | 31,2 | 33,6 | 36,0 | 384 | 40,8 | 432 | 456 | 48,0
25 18,0 | 21,0 | 240 | 270 | 30,0 | 33,0 | 36,0 | 39,0 | 42,0 | 450 [ 48,0 [ 51,0 | 54,0 | 570 | 60,0
30 21,6 | 252 | 288 | 324 | 36,0 | 396 | 432 | 46,8 | 50,4 | 54,0 | 576 | 612 | 64,8 | 684 | 72,0
35 252 294 | 336 | 378 | 420 | 462 | 504 | 546 | 58,8 | 63,0 | 672 | 71,4 | 756 | 79,8 | 84,0
40 288 | 336 | 384 | 432 | 480 | 528 | 576 | 624 | 672 | 720 | 76,8 | 81,6 | 864 [ 91,2 [ 96,0
45 32,4 | 378 | 432 | 486 | 540 | 59,4 | 648 | 702 | 756 | 81,0 | 864 | 91,8 | 972 | 102,6 | 108,0
E 50 36,0 | 42,0 | 48,0 | 50,4 | 60,0 | 66,0 | 72,0 | 78,0 | 84,0 [ 90,0 [ 96,0 | 102,0 | 108,0 | 114,0 | 120,0
"§ 55 39,6 | 462 | 52,8 | 59,4 | 66,0 | 726 | 792 | 858 | 92,4 | 99,0 | 106,0 | 112,0 | 119,0 | 125,0 | 132,0
= 60 432 | 50,4 | 576 | 648 | 720 | 79,2 | 86,4 | 93,6 | 101,0 | 108,0 | 115,0 | 122,0 | 130,0 | 136,8 | 144,0
65 46,8 | 546 | 624 | 70,2 [ 78,0 | 858 | 93,6 | 101,4 | 109,0 [ 1170 | 125,0 | 133,0 | 140,0 | 148,2 | 156,0
70 504 | 58,8 | 672 | 756 | 84,0 | 92,4 | 100,8 | 109,2 | 118,0 [ 126,0 | 134,0 | 143,0 | 151,0 | 159,6 | 168,0
75 54,0 | 630 | 72,0 | 81,0 | 90,0 | 90,9 | 108,0 | 1170 | 126,0 | 135,0 | 144,0 | 153,0 | 162,0 | 171,0 | 180,0
80 576 | 672 | 76,8 | 86,4 | 96,0 | 1056 | 1152 | 124,8 | 134,0 [ 144,0 | 154,0 | 163,0 | 173,0 | 182,4 | 192,0
85 612 | 71,4 | 81,6 | 91,8 | 102,0 | 1122 [ 122,4 | 132,6 | 143,0 | 153,0 | 163,0 [ 173,0 [ 184,0 [ 193,8 | 204,0
90 648 | 716 | 864 | 972 | 108,0 [ 118,8 | 129,6 | 140,4 | 151,0 | 162,0 | 173,0 [ 184,0 [ 194,0 | 205,2 | 216,0
95 68,4 79,8 | 91,2 [ 102,6 | 114,0 | 125,4 [ 136,8 | 148,2 [ 160,0 | 171,0 | 182,0 | 194,0 | 205,0 | 216,6 | 228,0
100 | 72,0 | 84,0 | 96,0 | 108,0 [ 120,0 [ 132,0 | 144,0 | 156,0 | 168,0 | 180,0 | 192,0 [ 204,0 [ 216,0 | 228,0 | 240,0
ORNEK HESAPLAMALAR:

80 metre uzunlugunda 90 - 70 galisan bir sicak su tesisatinda gidis hattinda (90 °C) 86,4 mm genlesme olur.
Bu durumda 1 adet 60 mm 1 adet 30 mm genlesmeli kompansatér kullanmak uygundur.

45 metre uzunlugunda 110 °C calisan bir sicak su tesisatinda 59.4 mm genlesme olur. Bu durumda 1 adet 60
mm genlesmeli kompansator kullanmak uygundur.



