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Teknik Bilgiler

Ana Buhar Hatti icin Her 100 m’de Isinma Yiiki , kg/h Buhar

Ortam Sicakhgi 21°C

Hat Capi
Buhar
Basinci
Barg
0.00
0.35
0.70
1.00
2.50
4.00
5.50
7.00

850 | 201 [318]420| 59 | 80 [ 104 | 157 | 223 | 293 [ 349 | 455 | 574 | 676 | 942 | 1.25 |

10.00

12.00 | 226 358470 | 67 | 90 | 117 | 176 | 250 | 331 | 392 | 513 | 646 | 760 | 1059 | 1.23 |

14.00

16.00

20.00

25.00
30.00
40.00 | 443 | 68.0 | 91.0 | 132 | 184 | 253 | 385 | 570 | 784 | 940 | 1210 | 1514 | 1852 | 2627 | 1.17

*Dis hava sicakhiginin -18 °C olmasi durumunda isinma ytiki ilgili stitundaki diizeltme faktori ile carpiimalidir.

Yalitilmis Ana Buhar Hatti icin Her 100 m’de Kondens Yiiki , kg/h

Ortam Sicakligi 21°C, Yalitim Verimi %80

Hat Capi
Buhar
Basinci
Bar g
07 | 9 [ 10|13 | 16 | 19 | 24 | 30 | 36 | 44 | 48 | 54 | 59 | 66 | 80 |1.580
2.0
4.0
7.0
120 |24 | 28 | 34 | 39 | 49 | 57 | 79 | 99 | 117 | 129 | 147 | 160 | 178 | 212 | 1.370 |
16.0
200 |31 |38 |46 | 57 | 71 | 83 | 105 | 131 | 155 | 170 | 194 | 212 | 237 | 283 | 1.340 |
28.0
35.0
42.0

*Dis hava sicakliginin -18 °C olmasi durumunda isinma yiiki ilgili situndaki diizeltme faktori ile carpilmalidir.

. . )
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Buhar Hatti Boru Capi Segimi

Boru Gapina Gore Yiik Tasima Kapasitesi (kg/h)

Basing  Hiz 15 20 25 32 40 50 65 80 100 125 150 200 250 300
Barg m/s mm mm mm mm mm mm mMm mm mm mm mm mm mm mm
15 7 14 24 37 52 99 145 213 394 648 917 1606 2590 3678

0.5 25 10 25 40 62 92 162 265 384 972 1457 2806 4101 5936

15 16 25 40 59 109 166 250 680 1006 1708 2791 3852
0.7 25 25 45 72 100 182 287 1145 1575 2816 4629 6204

15 17 29 43 65 112 182 694 1020 1864 2814 4045
1.0 25 26 48 72 100 193 300 1160 1660 3099 4869 6751

15 25 45 70 100 182 280 1125 1580 2814 4545 6277
2.0 25 43 70 112 162 295 428 1755 2520 4815 7425 10575

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

3.0 25 56 100 152 225 425 632 1580 2480 3440 6779 10269 14316
15 42 70 108 156 281 432 1166 1685 2460 4618 7121 10358
4.0 25 63 115 180 270 450 742 1980 2925 4225 7866 12225 17304

15 49 87 128 187 352 526 1295 2105 2835 5548 8586 11947
5.0 25 81 135 211 308 548 885 2110 3540 5150 8865 14268 20051

15 59 105 153 225 425 632 1555 2525 3400 6654 10297 14328
6.0 25 97 162 253 370 658 2530 4250 6175 10629 17108 24042

15 63 110 165 260 445 952 1815 2765 3990 7390 12015 16096

7.0 25 114 190 288 450 785 1750 3025 4815 6900 12288 19377 27080
15 70 126 190 285 475 800 1125 1990 3925 4540 8042 12625 17728
8.0 25 122 205 320 465 810 1260 1870 3240 5220 7120 13140 21600 33210

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

10.0 25 145 257 405 990 1530 2205 3825 6295 8995 15966 25860 35890
15 205 310 810 1270 1870 3220 5215 7390 12921 20538 29016
14.0 25 520 2080 3120 5200 8500 12560 21720 34139 47128

15 935 1335 2061 3548 5574 8052 13943 21977 31521
15.0 25 1559 2224 3434 5913 9292 13420 23239 36629 52536

15 1053 1503 2321 3996 6278 9067 15702 24749 35497
17.0 25 1756 2505 3864 6659 10464 15113 26170 41249 59162

15 1232 1758 2715 4673 7343 10606 18365 28948 41519

20.0 25 2054 2929 4523 7788 12239 17677 30609 48247 69199
15 654 889 1466 2094 3232 5565 8744 12629 21868 34468 49437
24.0 25 1090 1482 2445 3488 5386 9274 14573 20048 36448 57448 82396

15 757 1029 1696 2422 3739 6437 10114 14608 25296 39871 57186
28.0 25 729 1261 1714 2828 4035 6230 10728 16868 24347 42161 66453 95312

15 528 913 1241 2047 2923 4512 7767 12205 17627 30523 48112 69004
34.0 25 880 1522 2069 3413 4869 7518 12944 20342 29378 50874 80186 115009

15 654 1131 1537 2535 3620 5588 9620 15117 21833 37806 59591 85469
42.0 25 382 670 1090 1885 2562 4227 6030 9311 16033 25195 36388 63013 99319 142451

Not: Tabloda verilmis olan tagsima kapasiteleri doymus buhar icin gecerli olup, kizgin buhar igin diizeltme
faktora (K) ile bélinmelidir. K= 1 +( 0,0013+Kizginhk Derecesi °C)
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DOYMUS BUHAR TABLOSU

Gosterge Mutlak Ozgiil Doymus Su | Buharlasma Buhar
Basinci Basing Sicaklik Hacim Entalpisi Entalpisi Entalpisi
Pg Pa T \" hf hfg hg
(bar g) (bar) (°C) (m*/Kg) (Ki/Kg) (Kj/Kg) (Kj/Kg)
0,00 1,013 100,0 1,673 419,1 2258,4 2677,5
0,05 1,063 101,4 1,601 425,0 2254,2 2679,1
0,10 1,113 102,6 1,533 430,4 2251,2 2681,6
0,15 1,163 105,1 1,471 435,8 2247,9 2683,7
0,20 1,213 106,2 1,414 440,9 2245,0 2685,8
0,30 1,313 107,4 1,312 450,5 2238,7 2689,2
0,40 1,413 109,5 1,225 459,7 2232,8 2692,5
0,50 1,513 111,6 1,149 468,5 2227,0 2695,5
0,60 1,613 113,5 1,038 476,5 2221,5 2698,0
0,70 1,713 115,4 1,024 484,4 2216,9 2701,3
0,80 1,813 117,1 0,971 491,9 2211,9 2703,8
0,90 1,913 118,8 0,923 499,1 2206,9 2705,9
1,00 2,013 120,4 0,881 505,8 2202,3 2708,0
1,10 2,113 121,9 0,841 512,5 2198,5 2711,0
1,20 2,213 123,4 0,806 519,2 2194,3 2713,5
1,30 2,313 124,9 0,773 525,0 2190,1 2715,1
1,40 2,413 126,3 0,743 530,9 2186,3 2717,2
1,50 2,513 127,6 0,714 536,3 2181,7 2718,1
1,60 2,613 128,9 0,689 542,2 2178,8 2721,0
1,70 2,713 130,1 0,665 547,2 2175,0 2722,3
1,80 2,813 131,4 0,643 5527 2171,3 2723,9
1,90 2,913 132,5 0,622 557,7 2167,9 2725,6
2,00 3,013 133,7 0,603 562,7 2164,6 2727.,3
2,20 3,213 135,9 0,568 571,9 2158,3 2730,2
2,40 3,413 138,0 0,536 581,1 2152,0 2733,1
2,60 3,613 140,0 0,509 589,5 2146,2 2735,7
2,80 3,813 141,9 0,483 597,9 2140,3 2738,2
3,00 4,013 143,7 0,461 605,8 2134,8 2740,7
3,20 4,213 145,4 0,440 612,9 2129,4 2742,4
3,40 4,413 147,2 0,422 620,5 2124,4 2744,9
3,60 4,613 148,8 0,405 627,6 2118,9 2746,5
3,80 4,813 150,4 0,389 634,3 2114,3 2748,6
4,00 5,013 152,0 0,374 641,0 2109,3 2750,3
4,20 5,213 153,4 0,361 647,3 2104,7 2752,0
4,40 5,413 154,8 0,348 653,6 2100,1 2753,7
4,60 5,613 156,2 0,336 659,8 2095,9 2755,8
4,80 5,813 157,6 0,325 665,7 2091,3 2757,0
5,00 6,013 158,9 0,315 671,1 2087,1 2758,3
5,50 6,513 162,1 0,292 685,0 20771 2762,0
6,00 7,013 165,0 0,272 697,9 2067,4 2765,4
6,50 7,513 167,8 0,255 710,1 2058,2 2768,3
7,00 8,013 170,5 0,240 721,8 2049,0 2770,8
7,50 8,513 173,0 0,227 733,1 2040,6 2773,8
8,00 9,013 175,4 0,215 743,6 2032,3 2775,8
8,50 9,513 177,7 0,204 753,6 2024,3 2777,9
9,00 10,013 180,0 0,194 763,3 2016,4 2779,6
9,50 10,513 182,1 0,185 772,9 2008,8 2781,7
10,00 11,013 184,1 0,177 782,1 2001,3 2783,4
11,00 12,013 188,0 0,163 799,3 19871 2786,3
12,00 13,013 191,7 0,151 815,6 1973,7 2789,2
13,00 14,013 195,1 0,141 831,1 1960,7 2791,8
14,00 15,013 198,3 0,132 845,7 1948,1 2793,9
15,00 16,013 201,4 0,124 859,6 1936,4 2795,9
16,00 17,013 204,4 0,117 872,9 1924,7 2797,6
17,00 18,013 207,2 0,110 885,5 1913,4 2798,9
18,00 19,013 209,9 0,105 897,8 1902,5 2800,1
19,00 20,013 212,5 0,100 909,4 1891,6 2801,0
20,00 21,013 215,0 0,095 921,1 1881,5 2802,6
21,00 22,013 217,3 0,090 932,0 1871,5 2803,5
22,00 23,013 219,6 0,087 942 4 1861,5 2803,9
23,00 24,013 221,8 0,083 9529 1851,4 2804,3
24,00 25,013 224,0 0,080 963,0 1842,2 2805,2
25,00 26,013 226,1 0,077 972,6 1832,7 2805,3
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Ornekler:
1- 3 barg (4 bar mutlak) basingtaki buharin kuruluk oranina gére buharlasma entalpisi.
X=1 2134,8
X=0,95 2027,3
X=0,90 1921,3
X=0,85 1814,5

2- 8 barg (9 bar mutlak) basingtaki buharin kuruluk oranina gére buharlasma entalpisi.

X=1 2032,3
X=0,95 1930,6
X=0,90 1829,0
X=0,85 1727,4
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Cihaz ve Sistemler

Separatér

al

MAXIMIZING VALUE IN STEAM SYSTEMS.

Kollektor

Ana Hatlar

Hat Sonlar

NINININ

Basing Diisiirme istasyonu

Flas Buhar Tanki

Isi Degistiriciler
Konvektorler

-

Isitma Serpantinleri

|

Isitma Bataryalan

Kimya End.(Reaktor)

Kagit Makinalari

- | Tekstil Jet Boyama 2 2
- i Tekstil Kurutma Silindirleri 2
- i Lastik Presleri 2 2 2 2
- i Sabit Kazanlar 1 2 2 2
- | Bira Kazanlan 1 2
- isicakTablalar 2 1
- ¢ Buharlastiricilar 1 2
- | Lastik Volkanizasyon Cihazlari 2 2 2

2

2

- i Sicak Hava Kurutma Serpantinleri 2

- i Kurutma Serpantinleri 2 2 1
- i Kurutma Silindirleri 2

- 1 Cok Silindirli Kurutucular 2 2

- : Cok Tablali Presler 1

Kalender Ut

Proses Tanklari (Ustten ¢ikis)

[

- | Tekstil Jet Boyama 2 2

-+ Tekstil Kurutma 2 1

- i Pres Utliler 2 2 1

- Silindir Utl 1 2

- El Utiisti 2 2 1
2 2

N

Proses Tanklari (alttan gikis)

Serpantinli Depolama Tanklari (¢abuk isitma)

Yakit Tanki Isiticilari (Ceketli Isitici)

Hat Isiticilari (izleme)

NIk

2

Ceketli Isiticilan

Camasirhane Cihazlarn

Pres Utiiler

Silindir Uti

El Utiisti

Kalender Ut

[SEISIENIN]

NINININ

Proses Cihazlari

Otoklav ve Sterilizator

- | Buhar Dagitim Hatlan 2 1
-+ Temiz Buhar Filtresi (1,5 veya 25p) 1
- | Separator 2 1
- i Otoklav ve Sterilizator 1
- | Proses Tanki 2 1
- CIP-SIP 1

(*) Temiz buhar (hijyen) : Temiz buhar uygulamalarinda kullanilan cihazlar, 316L paslanmaz gelik malzemeden uretilmis olmahidir.

1.Dogru Segim
2.Alternatif

348m BUHAR SISTEMLERI
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MAXIMIZING VALUE IN STEAM SYSTEMS

Buhar Kagaklari & Enerji Kayiplari

Kémir Fuel Oil Dogalgaz
Ton/Yil GJil
Ton/Yill
1000
800 - 4000
600 7001~ 5001 160(— 400 3001 100~ 15000 | 12000
600~ 400 140 80 10000 [~ 3000
200 -
400 400 300f 120 60 - 10000 8000
100 200 8000 6000 [ 2000~
L 80 40 -
200 100 60001 4000 -
200 S 200~ 00 80 1000 [~
oS 40 100 4000
100 ~ - [s18,9)
< 400 g0 |- e 2 2000 -
[ S 100 8O- 60 - 4O 600
X N
L & 80 60~ 20 2000 [~
£ 60 o 20 - 10 400 -
] R 50 4ol s L 1000
40 < w0k 10+ 00 gL 1000 - 800
g B L L
o sl 20 - 800 600 200
” & 20 6l ok 41 600 200
20 8- 400 = 100 [~
4+ -
10+ - -
oF °® 2 2007 gyl
10 10+ 8 8
8 S 4~ 200 60 [
) 8 6 2 -
6 aF . 40
6 4l 10 Lok
5 21
1+ 06 - 100 [~
4 2k 500 10
1 2 4 6 810 14 8400 6000 2000 8400 6000 2000 8400 6000 2000
Buhar Basinci - bar . . -
Yillik calisma sureleri olarak 8400,6000 ve 2400 saate gore hazirlanmistir.
1GJ=278 kwh

Ornek 1: 12 bar basing 6.4 mm orifis gapina gére buhar kagak miktari ( yilda 8.400 saat calisma esasina gére )
140 kg/h buhardir.Bunun yakit olarak karsilidi ;150 ton kémur, 90 ton fuel oil, 35 000 GJ gaz'dir.

Ornek 2: 6 bar basing 3 mm orifis gapina gére buhar kagak miktari ( yilda 8.400 saat ¢alisma esasina gére )
18 kg/h buhardir.Bunun yakit olarak karsiligi ;18 ton kémur,13 ton fuel oil, 380 GJ gaz'dir.

Basingh Hava Kagaklarinin Enerji Maliyeti

Basingli hava pahali bir akiskan olmasi nedeni ile hava kagaklarina dikkat etmek gerekmektedir. Hava
basinglarina gére delik gapindaki kagak miktari;

Basing Degisik captaki deliklerde (m°/h) meydana gelen hava kagaklari
(bar) 0,5 mm 1 mm 2 mm 3 mm 5mm 10 mm 12,5 mm
0,5 0,22 0,79 3,31 7,56 20,52 82,08 127.,8
1,0 0,29 1,19 4,79 10,8 30,24 120,96 189
2,5 0,50 2,09 8,39 19,8 52,56 210,96 329,04
5,0 0,9 3,49 14,11 31,68 87,84 351 547,2
7,0 1,19 4,72 18,68 41,76 117 464,4 727,2
@ MaxVal
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Teknik Bilgiler

Tipik Is1 Gegis Katsayilari

72N
‘@ MaxVal

MAXIMIZING VALUE IN STEAM SYSTEMS.

Borulu Isi Veren  Ist Alan ! Toplam
Esanjor Akiskan i Akiskan ! Is1 Gegis Katsayisi
| ([W/m’C]

Isi Esanjori Su Su 800 - 1500
Organic solvents Organic Solvents 100 - 300
Light oils Light oils 100 - 400
Heavy oils Heavy oils 50 - 300
Reduced crude Flashed crude 35-150
Regenerated DEA Foul DEA 450 - 650
Gases (p = atm) Gases (p = atm) 5-35
Gases (p =200 bar) Gases (p =200 bar) 100 - 300

Sogutucu Organic solvents Su 250 - 750
Light oils Su 350 - 700
Heavy oils Su 60 - 300
Reduced crude Su 75 - 200
Gases (p = atm) Su 5-35
Gases (p = 200 bar) Su 150 - 400
Gases Su 20 - 300
Organic solvents Brine 150 - 500
Su Brine 600 - 1200
Gases Brine 15 - 250

Isitic Buhar Su 1500 - 4000
Buhar Organic solvents 500 - 1000
Buhar Light oils 300 - 900
Buhar Heavy oils 60 - 450
Buhar Gases 30 - 300
Heat Transfer (hot) .
oil Heavy oils 50 -300
Heat Transfer (hot)
QOil Gases 20-200
Duman gazi Buhar 30 - 100
Duman gazi Hydrocarbon 30-100

vapours

Kondenser Sulu buhar Su 1000 - 1500
Organic vapours Su 700 - 1000
Refinery hydrocarbons Su 400 - 550
Vapours with some non condensibles Su 500 - 700
Vacuum condensers su 200 - 500
Vaporisers o
Buhar Sulu ¢ozelti 1000 - 1500
Buhar Light organics 900 - 1200
Buhar Heavy organics 600 - 900
Isi transfer yagi Refinery 250 - 550

hydrocarbons
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Tipik Is1 Gegis Katsayilar

Hava Sogutmali Is1 Degistirici Proses Akigkani [W/m2C]
i su 300 - 450
i Light organics 300 - 700
i Heavy organics 50 - 150
i Gases 50 - 300

Condensing hydrocarbons 300 - 600

Daldirilmig Serpantinler Serpantin [W/m2 C]

Dogal Sirkiilasyon Buhar Seyreltilmis sulu ¢ozelti 500 - 1000
Buhar Light oils 200 - 300
Buhar Heavy oils 70 - 150
Aqueouos solutions Su 200 - 500
Light oils Su 100 - 150

Cebri Buhar Seyreltilmis sulu ¢ozelti 800 - 1500
Buhar Light oils 300 - 500
Steam Heavy oils 200 - 400
Aqueouos solutions Su 400 - 700
Light oils Su 200 - 300

Ceketli Tanklar - [w/m2(]
Buhar Seyreltilmis sulu ¢ozelti 500 - 700
i Buhar i Light organics i 250-500
i Su i Seyreltilmis sulu ¢ozelti i 200-500
i Su i Light organics i 200-300

Atmosferik Basingtaki Sivilara Daldirilmis Delikli Borularda Yaklagik Buhar Debisi, kg/h

31,0
Direkt Buhar Enjeksiyonu ((“\(\./
27,0 [ En iyisonuglar icin tarali alanlari kullaniniz. \.D‘?’«\
Not: Tabloda bulunmayan debiler igin .\‘(\QP‘Q /
| ‘K’ faktori ile mutlak basinci carpiniz. g‘o\’ /
= 225
B
3
j 18,0 // w0 36 //
2 / e 32—
2 135 e ot
]
< /
g /
9,0 —

.1,6mm, K:0,09

DELIK GAP!
4,5 /

0,7 1,4 2,1 2,8 3,5 4,2 4,9 5,6 6,3 7,0

Fark Basinci, bar

e i i
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MAXIMIZING VALUE IN STEAM SYSTEMS.

Teknik Bilgiler g

i
4

D
AN 7

Yaygin Kullanilan Isi Birimleri

1BTU 0.252 kcal 1 keal 3.968 BTU
1BTU 107.7 kgm 1 kgm 0.00930 BTU
1 BTU/sec. 1.055 kW 1 kW 0.948 BTU/sec

3 .
1BTU/cu ft 8.900 keal/ 7 1keal/m’h°C 0.205 BTU/sz fth °F
1BTU/sqfth 2.71 keal/m’h 1 keal/m/h °Cm’ | 8.07 BTU in/sq ft h °F
1BTU/Isq fth°F | 4.886 kcal/m*h°C |1 kcal/kg °C 0.999 BTU/Ib °F
1BTU/fth °F 1.49 kcal/m °C 1 kcal/m’ °C 0.0624 BTU/cu ft °F
1 BTU/in/sq ft h °F | 0.124 kcal/m/h °C
1BTU/Ib °F 1.001 kcal/kg °C
1 BTU/cu ft °F 16.2 kcal/m’°C

Suya Daldirilmis Serpantinlerin Isi Emis Oranlari

Basili Toplam Isi Transfer Katsayilar W/m?C Btu/fth2 °F
Tank Serpantinleri, Buhar/Su

(Sicakhk farki 28 °C, 50°F) 568-1277 100 -225
Tank Serpantinleri, Buhar/Su

(Sicakhk farki 56°C, 100°F) 993-1703 175 -300
Tank Serpantinleri, Buhar/Su

(Sicakhk farki 110 °C, 200°F) 1277-2697 225-475

Pratik Isi Transfer Katsayilari
Tank Serpantinleri,

Dusuk basing, dogal sirkilasyon 568 100
Tank Serpantinleri,
Yiksek basing, dogal sirkiilasyon 1136 200
Tank Serpantinleri,
Dislik basing, cebri sirkiilasyon 1136 200
Tank Serpantinleri,
Yiiksek basing, cebri sirkilasyon 1703 300

Degisik Sivilara Daldirilmis Serpantinlerin Isil Emis Katsayilari
Sivilarin sahip olduklari viskozite degerlerinin isi transferi Gzerine 6nemli etkileri vardir ve sicakhiga bagh olarak
degiskenlik gosterir. Dolayisi ile asagida verilmis olan degerler basvuru amach degerlendirilmelidir.

Buhar serpantini, orta basing, dogal konveksiyon.

W/m2°C fark Btu/ft2h °F farki
Hafif Yaglar 170 30
AgIr Yaglar 85-113 15-20
Yaglar ve yagli sivilar 28-57 5-10
Buhar serpantini, orta basing, cebri konveksiyon

W/m2°C fark Btu/ft2h °F fark
Hafif Yaglar (200 sn. Redwood 100°F) 568 100
Orta Yaglar (1000 sn. Redwood 100°F) 341 60
Agir Yaglar (3500 sn. Redwood 100°F) 170 30
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MAXIMIZING VALUE IN STEAM SYSTEMS

Basingli Hava Kagaklarinin Enerji Maliyeti

Basingli hava pahali bir akigskan olmasi nedeni ile hava kagaklarina dikkat etmek gerekmektedir. Hava
basin¢larina gére delik ¢gapindaki kagak miktari;

Basing Degisik captaki deliklerde (m°/h) meydana gelen hava kagaklari
(bar) 0,5 mm 1mm 2 mm 3 mm 5 mm 10 mm 12,5 mm
0,5 0,22 0,79 3,31 7,56 20,52 82,08 127,8
1,0 0,29 1,19 4,79 10,8 30,24 120,96 189
2,5 0,50 2,09 8,39 19,8 52,56 210,96 329,04
5,0 0,9 3,49 14,11 31,68 87,84 351 547,2
7,0 1,19 4,72 18,68 41,76 117 464.,4 727,2

Tablo 1

Ornek: 360m3/h basingl hava ireten bir kompresériin giicii 5 bar igin 23 kW ise 3 mm delikten
tuketilen gug:

31,68 X 23 = 2,02 kW

360
CELIK BORULARDA BASING DUSUMU
(15 mm - 100mm)
Cap  Serbesthava hacmi Basing Disimid - Hava Basinc
b w000
ud E™ ¢
g5 = Referans dodrusu
s
i ’_ 1 ':_ E ]
wl W o
| .}T :z: . B
[ - 9

'
TTTIT

[RETEIREILIN TS e N

Ornek: 500 dm3/s serbest hava debisinin, 6 bar hava basincinda 100 mm borudan, 400 mm bar/mm
basing kaybini asmayacak sekilde ¢ap segimi:
Birim mm deki basing disumi: 400 = 4mb/mm

100

Coziim: 6 bar hava basinci ile 4 mbar/mm noktasindan cizilen dogru referans dogrusunda kesistigi x
noktasindan gizilen dogru 500 dm3/s degderi ile kesistirilerek bulunan ¢ap DN8O0 dir.

e . )
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N MAXIMIZING VALUE IN STEAM SYSTEMS

Enerji Birimleri Cevirimi

| kgm | FrenchHP. | H.P./h kw/h | Joule [ keal |
m 270.000 0.98632 0.736 2,648,700 633.7
H.P./h _I_____
kW/h 366,973 1.3592 134111 3,600X103

0.001578 0.001556 0.001161 4,179

Basing Birimleri Cevirimi

|__Pieze | Atmosphere | _kg/cm® | __psi___| Pascal | MmcE | Bar

Atmosphere 101.32 1.033 14.69 101,325 10,330 1.0133
_______

6.895 0.06804 0.07031 6.896 703.1 0.069

98.0010™ 96.78X10° 1.0x10* 14.223X10* 9.808 9.81X10°

Giig Birimleri Cevirimi

kilo Watt kcal/h kgm/h Watt
joule/h

k|Io Watt —————_
kcal/h 4.170
Kgm/h —————_
Watt joule/h 0.001 0.00136 0.00134 0.00024 0.102

Sicaklik Birimleri Cevirimi

-180 292

______
-140 220

______
-100 -148

______
112

-60 -76 60 140 400 752

1292

1652
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Belirli Sivilarin Fiziksel Ozellikleri

Oriin Ozgiil Agirlik Ozgiil Isi Termal iletkenlik
(kg/dm?®) (kcal/kg°C) (kcal/h m°C)
Asetik asit %100 1.05 0.49 0.148
Sulfarik asit %5 1.03 0.95 0.445
Sulfarik asit %10 1.07 0.92 0.445
Sulfarik asit %15 1.1 0.98 0445
Nitrik asit %10 1.05 0.9 0.445
Nitrik asit %20 1.12 0.81 0.445
Etil alkol %100 0.7 0.65 0.150
Hidroklorik asit %10 1.05 0.75 0.64
Asvalt 1.1-1.5 0.22-0.4 0.148
Anilin 1.02 0.5 0.137
Benzen 0.73-0.78 0.45 0.030
Seliiloz 13-16 0.32 0.148
Vulkanize kauguk 1.1 0.42 0.118
Dowtherm A 0.995 0.63 0.117
Eter 0.736 0.50 0.510
Su 1 1. 0.116
Benzin 0.70-0.75 0.53 -
Jelatin 11 0.9 0.245
Gliserin 1.25 0.58 -
Katran 1.20 0.35 0.148
Pamuk yag| 0.95 0.47 0.148
Makine yagi 0.92 0.4 0.146
Zeytin yagil 0.92 0.47 0.208
Erimis parafin 0.89 0.7 0.416
%25 solusyon NaCl2 1.18 0.63 0.416
%25 solusyon CaCl2 1.24 0.65 0.159
Karbon tetraklorit CClg 1.6 0.2 0.1
Tlrpentin 0.86 0.42 -
@ MaxVal BUHAR SISTEMLERI = 355
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>
@ MAXIMIZING VALUE IN STEAM SYSTEMS

DIN Standardina Goére Flans Olgiileri

| ene | PN10
-m—-am—-m!—
Adet m m Adet
80 55 12 4 M10 15 4 | 95 65 16 4 M12
90 | 65 14 4 M10 Jpd] 4 105: 75 18 4 M12
100 . 75 14 4 M10 s 4 115 1 85 | 18 4 M12
120 90 14 4 M12 4 140 : 100 : 18 4 M16
130 . 100 14 4 M12 4 | 150 = 110 - 18 4 M16
140 1 110 14 4 M12 4 165 : 125 : 18 4 M16
160 | 130 14 4 M12 4 185 @ 145 @ 18 4 M16
190 | 150 @ 16 4 M16 8 B 200 160 20 8 M16
210 170 16 4 M16 8 | 220 180 20 8 M16
240 200 18 8 M16 8 250 210 22 8 M16
265 225 18 8 M16 8 285 | 240 : 22 8 M20
320 280 20 8 M16 8 J 340 295 24 12 | M20
375 335 22 12 M16 405 355 26 @ 12 M24
440 | 395 22 12 M20 460 : 410 : 28 12 M24
| pnzs | | Penes |
-am—-m—
Adet Adet : Adet
95 65 16 4 M12 95 65 16 4 105 75 20 4 M12
105 75 18 4 M12 105 75 |18 4 130 ¢ 90 | 22 4 M16
115 85 18 4 M12 115 85 18 4 | 140 100 : 24 4 M16
140 | 100 @ 18 4 M16 140 | 100 : 18 4 j 155 110 24 4 M20
150 | 110 18 4 M16 150 ¢ 110 : 18 4 170 = 125 26 4 M20
j§ 165 125 18 4 Mi6 Vg 165 @ 125 18 4 J 180 135 26 4 M20
185 - 145 22 4 M16 185 @ 145 : 22 4 | 205 - 160 : 26 8 M24
200 160 24 8 M16 B 200 | 160 | 24 8 @ 215 170 : 30 8 M20
220 180 24 8 Ml6 gl 220 | 180 | 24 8 | 250 200 32 8 M24
270 220 26 8 M24 JEPER 270 | 220 | 26 8 295 240 34 8 M27
300 250 28 8 M24 EELR 300 | 250 @ 28 8 345 280 36 8 M30
360 310 30 12 M24 gl 375 | 320 | 34 12 415 | 385 | 48 12 | M33
425 . 370 32 12 M27 XDl 450 | 385 : 38 12 | 470 400 - 55 12 M33
485 | 430 34 16 M27 B[R 515 | 450 ; 42 16 = M30 m 530 : 460 | 65 16 | M33
PN100 PN160
Adet . Adet =
105 75 20 4 75 20 4 M12
130 1 90 @ 22 4 M16 140 100 24 4 M16 !,
140 . 100 24 4 M16 170 : 125 @ 28 4 M20 ]
155 110 24 4 M20 195 : 145 : 30 4 M24 Lo Bk
170 125 26 4 M20 220 - 170 34 8 M24
195 145 28 4 M24 g 230 180 36 8 M24 D
220 170 30 8 M24 265 = 210 40 8 M27
230 180 34 8 M24 315 250 44 8 M30 DN = Anma Capl
265 210 36 8 M27 355 290 50 . 12 M30 D =Flans Capi
315 250 42 8 M30 125 430 : 360 1 60 ¢ 12 M33 D1 = Delik Eksen Capi
LR 355 290 48 8 M30 el 515 0 430 - 68 12 M39 d = Civata Olglisii
WO 430 360 60 12 M33 Jplll§ 585 500 | 78 | 16 M39 b = Flans Kalinhig
505 430 72 12 M36 JpiR 105 0 75 : 20 4 M12
585 500 84 16 : M45 EeD[Um 140 : 100 : 24 4 M16
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Basing - Sicaklik Baglanti Normlari

DIN 2401
Malzeme Basin¢g|Maksimum galigma basinci [bar g] ve sicaklik [°C]
DIN 2401
4_'113090 200°C|250°C|300°C|350°C|400°C|425°C450°C|475°C[500°C|510°C|520°C|530°C|540°C|550°C

GG 25 0.6025|PN 16 16 13 11 10
PN 16| 16 | 13 | 11 | 10 | (9)
PN 25| 25 | 20 | 18 | 16 | (14)
PN 40| 40 | 32 | 28 | 24 | (21)

GGG-40.3 [0.7043

PN 16] 16 | 14 | 13 | 11 | 10 | 8 ©)
PN 25| 25 | 22 | 20 | 17 | 16 | 13 (10)
PN 40| 40 | 35 | 32 | 28 | 24 | 21 (18)

L 0619lPN 63] 63 | 50 | 45 | 40 | 36 | 32 | (30) | (28)

e PN 100] 100 | 80 | 70 | 60 | 56 | 50 | (48)] (46)
St 35 8 ]-ggggpmso 160 [ 130 [112] 96 | 90 [ 80 [(75)[(70)
PPN 250 250 [ 200|175 150 [ 140 [ 125 (110)
S 355J2G3 |, ns70fPN 320] 320 [ 250 [ 225 [ 192 ] 180 | 160 [(150)[(140)
PN 400] 400 [320]280]240] 225 200 (175)
PN 40 40 [ 38 136 [ 35 [ 34 [ 33 [ 2924 [ 19 ] 15
PN 63 63 [ 61 [ 58 ] 57 [ 56 [53]47 40 [32] 25
PN 100 100] 95 | 91 |89 [ 87 [ 82 74 [ 62 | 49 | 38
G17 CrMo PN 160) 160 | 153 | 146 | 142 139132118100 79 [ 62 | 46 | 35
5-5 HgfopN 250) 250 | 238 [ 227 | 223 [ 217|206 | 184 [ 154 [ 124 | 97 | 73 | 54
13 oMo a8 PN.320] 320 | 304 [ 292285 [ 2781264 | 237 | 200 [ 158 | 124 | 93 | 69
PN 400 400|380 | 364 | 356 | 348 | 330 [ 295 [ 250 | 198 [ 155 [ 116 | 87
ASA Normu
Basing - Sicaklik Baglantisi (ASTM Grup 2-1.1 Malzeme* igin)
Calisma Basinglan (bar]
Stcakhk | Asa150 | ASA300 | ASA400 | ASAG00 | ASA900 | ASA1500 | ASA 2500
-29 to 38 19.6 51.1 68.1 102.1 153.2 255.3 4255
50 19.2 50.1 66.8 100.2 150.4 250.6 417.7
100 17.7 46.6 62.1 93.2 139.8 233 388.3
150 15.8 451 60.1 90.2 135.2 225.4 375.6
200 13.8 43.8 58.4 87.6 131.4 219 365
250 12.1 419 55.9 83.9 125.8 209.7 349.5
300 10.2 39.8 53.1 79.6 119.5 199.1 331.8
325 9.3 38.7 51.6 77.4 116.1 193.6 322.6
350 8.4 37.6 50.1 75.1 112.7 187.8 313
375 7.4 36.4 485 72.7 109.1 181.8 303.1
400 6.5 347 46.3 69.4 104.2 173.6 289.3
425 55 28.8 38.4 57.5 86.3 143.8 239.7
450 4.6 23 30.7 46 69 115 191.7
475 3.7 17.4 23.2 34.9 52.3 87.2 145.3
500 2.8 11.8 15.7 23.5 35.3 58.8 97.9
538 1.4 5.9 7.9 11.8 17.7 29.5 49.2
Malzeme* Dévme Do6kiim
C-Si A105 A216 /Gr.WCB
C Mn Si A350 /Gr.LF2
C Mn Si V A350 /Gr.LF6 Cl 1
3.1/2Ni A350 /Gr.LF3

72N

I,
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DIN 2448 Dikissiz Gelik Cekme Boru Ozellikleri

Nominal Standart
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g
W7 MAXIMIZING VALUE IN STEAM SYSTEMS

Diger Et Kalinhklar

[498 |557 |607

59,0 | 643

BUHAR SISTEMLERI = 359




