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Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW

. Parameter Analisis Proximate Parameter Analisa Ultimate (%) Nilai_ Nilai Kalori

No Tipe Bahan Bakar (%) Kalori (Ki/kg)

(kcal/kg)
IM A VM FC C H 0] S N

1 | Jerami Padi 8.17 | 22.51 | 54.68 1464 | 326 | 4.59|39.55]|0.13 0.62 3131 13108.87
2 | Sekam Padi 8.01 | 24.74 | 53.24 14.01 | 32.85 | 4.79 | 37.17 | 0.06 0.39 3226 13506.62
3 | Kertas 595 | 874 | 745 10.81 | 39.38 | 5.62 | 46.04 | 0.07 0.15 3714 15549.78
4 | Kotoran Sapi 8.92 | 20.97 | 55.5 14.61 | 36.47 5.8 | 34.65 | 0.23 1.88 3781 15830.29
5 | Sampah Organik Pasar 545 | 9.39 | 69.29 15.87 | 41.12 6.77 | 40.66 | 0.3 1.76 3865 16181.98
6 | Rumput Liar llalang 9.23 | 6.48 | 67.23 17.06 | 44.37 | 6.65| 41.59 | 0.18 0.73 3923 16424.82
7 | Sabut Kelapa 14.84 | 4.03 | 57.48 23.65 | 45.08 | 5.77 | 44.63 | 0.18 0.31 3933 16466.68
8 | Bagas Tebu 9.37 | 3.08 | 74.23 13.32 | 41.7 | 6.19|42.68 | 0.16 6.19 4138 17324.98
9 | Bambu 8.89 | 2.71|72.34 16.06 | 46.73 6 | 43.92 | 0.15 0.49 4186 17525.94
10 | Kayu 11.03 1.54 | 72.55 14.88 | 42.97 6.47 | 48.76 | 0.09 0.17 4198 17576.19
11 | Batok Kelapa 10.39 | 0.53 | 70.77 18.31 | 46.52 6.78 | 4596 | 0.1 0.11 4419 18501.47
12 | Kulit Sawit 10.35 2.14 | 69.32 18.19 | 49.96 6.36 | 41.07 | 0.07 0.4 4587 19204.85
13 | Kulit Buah Jarak 5.87 | 4.88 | 65.85 23.4 | 46.62 5.88 | 41.3 | 0.07 1.25 4658 19502.11
14 | Bungkil Buah Jarak 5.04 | 7.45 | 75.66 11.85 | 47.32 | 6.79 | 33.04 | 0.23 5.17 5211 21817.41
15 | Plastik 0.89 | 0.28 | 92.9 593 | - - - - - 5551 23240.93
16 | Batubara Peringkat Rendah | 25.99 | 5.25 | 34.11 34.65 | 51.66 | 6.92 | 35.15 | 0.48 0.54 4601 19263.47
17 | Briket Batubara Karbonisasi 6.42 | 15.82 | 24.64 53.12 | 65.19 3.87 | 13.96 | 0.29 0.87 5891 24664.44
18 | Arang Kayu 6.97 | 5.14 | 11.64 76.25 | 80.44 45| 9.44|0.21 0.27 6889 28842.87
19 | Arang Batok 6.32 | 1.85| 8.93 82.9 | 85.65 | 2.37 | 9.87 | 0.02 0.21 7399 30978.13
20 | Kokas Minyak Bumi 0.53 | 0.85 | 14.72 83.9|79.74 | 3.31 10.6 | 4.47 1.61 8634 36148.83
21 | Ban Bekas 0.73 | 4.04 | 67.97 27.26 | 83.8 7.6 31| 14 0.4 9345 39125.65

105




Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

LAMPIRAN B
SIFAT-SIFAT AIR

106



Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

107



Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

108



Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lampiran4  B. 2. Sifat-sifat air dan uap jenuh pada temperatur tertentu 106

109



Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW

S% fj{ Hasil ) o _
\"\I/ Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM

Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

UNIVERSITAS : - ) X i
GADJAH MADA Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

Babcock & Wilcox

Note: The following steam tables and Fig. 1 have been abstracted from ASME Steam Thbles: Thermodynamic
and Transport Properties of Steam {copyright 1983 by the American Society of Mechanical Engineers).
Table 1
Properties of Saturated Steam and Saturated Water (Temperature)'
Volume, {t%1b Enthalpy,” Btu/lb Entropy, Btu/lb F
TEF‘P P;:::' Water Evap Steam Water Evap Steam Water Evap Steam Tel_i“‘l’
Uy Ve Ve H, Hy H, S St ¢

32 0.08859 | 0.01602 3305 3305 —0.02 10755 10755 | 0.0000 21873 2.1873 32
35 0.0999i | 0.01602 2548 2948 3.00 10738 1076.8 0.0061 2.1706 2.1767 35
40 0.12163 | Q.01602 2446 2446 8.03 1071.0 1079.0 0.0162  2.1432 2.1554 40
45 0.14744 | 0.01602 2037.7 2037.8 13.04 1068.1 1081.2 0.0262 2.1164 2.1426 45
50 0.17786 | 0.01602 1704.8 1704.8 18.05 1065.3 1083.4 0.0361 2.0901 2.1262 50
60 0.2561 0.01603 1207.6 1207.6 28.06 1059.7 10877 0.0555 20391 2.0946 &0
70 Q0.3629 0.01605 868.3 868.4 38.05 1054.0 1092.1 0.0745 1.9900 2.0645 70
80 0.5063 0.01607 £33.3 633.3 48.04 1048.4 1096.4 0.0932 1.9426 2.0359 80
80 0.6981 0.01610 468.1 468.1 58.02 10427 1100.8 01115 1.8870  2.0086 =17]
100 0.8492 0.01613 350.4 350.4 68.00 1037.1 1105.1 0.1295 1.8530 1.9825 100
110 1.2750 0.01617 265.4 265.4 77.98 1031.4 1109.3 0.1472 1.8105 1.9577 110
120 1.0827 0.01620 203.25 203.26 87.97 10256 11136 0.1648 1.7693  1.9339 120
130 2.2230 0.01625 157.32 157.33 57.96 1019.8 1117.8 0.1817 1.7295 1.9112 130
140 2.8892 0.01629 122.98 123.00 107.85 10140 11220 0.1985 1.6210 1.8895 140
150 3.718 0.01634 97.05 97.07 117.95 1008.2 1126.1 0.2150 1.6536 1.8686 150
180 4.741 0.01840 77.27 77.29 127.96 1002.2 1130.2 0.2313 1.6174 18487 | 160
170 5.993 0.01645 62.04 62.06 137.97 996.2 1134.2 0.2473 1.5822 1.8255 170
180 7.511 0.01651 50.21 50.22 148.00 990.2 1138.2 0.2631 1.5480 1.8111 180
190 9.340 0.01657 40.94 40.96 158.04 984.1 1142.1 0.2787 1.5148 1.7934 190
200 11.526 0.01664 33.62 33.64 168.08 9779 11460 0.2940  1.4824 1.7764 200
210 14.123 01671 27.80 27.82 178.15 971.6 1149.7 0.3091 1.4509 1.7600 210
212 14.696 0.01672 26.78 26.80 180.17 97C.3 1150.5 0.3121 1.4447 1.7588 212
220 17.186 0.01678 2313 23.1% 188.23 965.2 1153.4 0.3241 1.4201 1.7442 220
230 20.779 0.01685 19.364 12.381 198.33 958.7 1157.1 0.3388 1.3902 1.7290 23G
240 24,968 0.016e83 16.304 16.321 203.45 952.1 1160.6 0.3533 1.3609 1.7142 240
250 29825 | coivol 13802 13819 21850 9454 11640 | 03677 13328 L7000 | 250
260 35.427 0.01709 11745 11,762 228.76 9386 1167.4 | 03819 12043 g6z ' | 260
270 41.856 0.01718 10.042 10.060 23895 931.7 1170.6 0.3960 1.2769 270
280 45.200 0.01726 8.627 8.644 249.17 924.6 1173.8 0.4098 1.2501 1.6599 280
290 57.560 0.01736 7.443 7.460 259.4 817.4 1176.8 0.4236 1.2238 1.6473 250
300" 67.005 0.01745 6.448 6.466 269.7 910.0 1179.7 04372 11873 1.6351 300
310 77.67 0.01755 5.609 5.626 280.0 802.5 1182.5 0.4506 1.1726 1.6232 310
320 89.64 0.01766 4.896 4914 290.4 894.8 1185.2 0.4640 1.1477 16116 320
340 117.99 0.01787 3.770 3.788 311.3 878.8 1190.1 0.4902 1.0990 1.6892 | 340
360 153.01 001811 2.939 2,957 332.3 862.1 1194.4 0.5161 10517 1.5678 360
380 195.73 0.01836 2.317 2.335 353.6 B844.5 1198.0 {.5416 1.0057 1.5473 380
400 247.28 0.01864 1.8444 1.8630 3751 825.9 1201.0 ¢.5667 0.9607 1.5274 400
420 308.78 0.01894 1.4308 1.4997 396.9 806.2 1203.1 0.5915 0.91865 1.5080 420
440 381.54 0.01926 1.1976 1.2188 419.0 785.24 1204.4 06161  0.8729 1.4890 440
460 466.9 0.0196 0.9746 0.9942 441.5 763.2 1204.8 0.6405 0.8289 1.4704 460
480 566.2 0.0200 0.7972 0.8172 464.5 739.6 1204.1 0.6648 0.7871 1.4518 480
500 580.9 0.0204 0.6545 0.6748 487.9 714.3 1202.2 0.6890 0.7443 1.4333 500
520 8l12.5 0.0209 0.5386 0.5596 512.0 687.0 1189.0 0.7133 0.7013 1.4146 - 520
540 962.8 2.0215 0.4437 0.4651 536.3 657.5 1154.3 0.7378 0.6577 1.3954 540
560 11334 0.0221 0.3651 0.3871 562.4 825.3 1187.7 0.7625 0.6132 1.3757 560
580 1326.2 0.0228 0.2994 0.3222 589.1 589.9 1179.0 0.7876 0.5673 1.3550 580
600 15432 0.0236 0.2438 0.2675 617.1 550.6 1167.7 0.8134 05196 1.3330 600
620 1786.9 0.0247 0.1962 0.2208 646.9 506.3 11532 0.8403 0.4689 1.30092 620
640 20589 0.0260 0.1543 0.1802 679.1 454 6 1133.7 0.8686 0.4134 1.2821 540
660 2365.7 0.0277 0.1168 0.1442 714.5 352.1 1107.0 0.8985 0.3502 1.2498 660
680 2708.6 0.0304 0.0808 61112 758.5 210.1 1068.5 0.9365 0.2720 1.208B6 580
700 3094.3 0.0366 0.0386 0.0752 g2z2.4 172.7 995.2 0.9901 0.1430 1.1390 700

705.5 | 3208.2 0.0508 a 0.0508 306.0 0] S06.0 1.0612 0 10612 705.5
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Lanjutan B.1

Babcoclk & Wilcox

Table 2
Properties of Saturated Steam and Saturated Water (Pressure)’
P ™ Volume, ft*/1b Enthalpy,® Btu/lb Entropy. Btu/ib F | Energy, Btu/lb B
TESS. 141} Tress.
psia Fp Water  Evap Steam Water Evap Steam | Water Evap Steam | Water Steam psia
vy Y Uy H H, H, 5y St e y u,

0.0886 | 32.018| 0.01602 3302.4 3302.4 0.00 10755 10755 0 21872 21872 0 10213 0.0886
0,10 | 35023 | 0.01602 2945.5 2945.5 3.03 1073.8 1076.8 | 0.006]1 21708 21766 | 3.03 10223 0.10
D.15 | 45453 | 0.01602 2004.7 2004.7 13.50 10679 10814 | 0.0271 21140 2.1411{ 1350 1025.7 0.15
0.20 | 53.160 | 0.01603 1526.3 1526.3 21.22 1063.5 10847 | 0.0422 20738 2.1160| 21.22 10283 0.20
0.30 | 64.484 | 0.01604 1039.7 1039.7 3254 1057.1 1089.7 | 0.0641 2.0168 2.080%| 32.54 1032.0 0.30
D40 | 72.869| 0.01606 792.0 792.1 4092 1052.4 1093.3 [ 00799 1.9762 2.0562| 40.92 1034.7 0.40
0.5 79.586 | 0.01607 6415 641.5 47.62 10486 10963 | 0.0925 19446 20370 47.62 10369 0.5
0.6 86.218 | 0.01609 540.0 540.1 53.26 1045.5 1098.7 [ 0.1028 19186 2.0215] 53.24  1038.7 0.6
0.7 90.09 | 0.01610 466.93 466.94 58,10 10427 11008 | 0.3 18966 2.0083| 5810 1040.3 0.7
0.8 94,38 | 0.01611 41167 411.69 £2.39 1040.3 1102.6 | 01117 18775 1.9970| 6239 1041.7 0.8
0.9 9824 | 0.01612 36841 368.43 66.24 1038.1 1104.3 | 0.1264 18606 19870] 6624 10429 0.9
10 |1on7a | 001614 33359 333.60 69.73 1036.1 1105.8 | 0.1326 1.8455 19781| 69.73 1044.1 1.0
2.0 |126.07 | 001623 173.74 173.76 94,02 10221 11162 | 0.1750 17450 1.9200| 94.03 1051.8 2.0
3.0 |141.47 | 001630 11871 118.73 109.42 1013.2 11226 | 02002 16854 1.8864 | 109.41 1056.7 3.0
40 |152.86 | 001636  90.63 9064 | 12092 1006.4 11273 | 0.2199 1.6428 1.8626( 120.90 1060.2 4.0
5.0 |162.24 | 0.01641 72.515 73.53 123020 10009 1131.1 | 0.2349 16094 1.8443] 130.18 -1063.1 5.0
6.0 |170.05 | 0.0l645  61.967 6198 | 13803 9962 11342 | 0.2474 1.5820 1.8294 | 138.01 1065.4 6.0
7.0 | 17684 | 0.01645  53.634 53.65 144.83 9921 1136.5 | 02581 1.5587 1.8168| 144.81 1067.4 7.0
8.0 |182.86 | 0.01653  47.328 47.35 150.87 9885 1139.3 | 02676 15384 1.8060 | 150.84 1069.2 8.0
9.0 | 18827 | 0.01656  42.385 42,40 | 156.30 9851 11414 | 02760 1.5204 1.7964| 156.28 1070.8 9.0
100 [193.21 | 0.01659  38.404 38.42 161.26 9821 11433 | 0.2836 15043 1.7879 | 161.23 1072.3 10
14696 |212.00 | 0.01672  26.782 2580 | 180,17 9703 11505 | ©.3121 14447 1.7568 | 180.12 1077.6 | 14.696
15 | 213.03 | 0.01673  26.274 26.29 18121 969.7 11509 | 0.3137 1.4415 1.7552 | 181.16 1077.9 15
20 22796 | D.01883  20.070 20087 | 19627 9501 11563 | 0.3358 1.3962 1.7320| 196.21 1082.0 20
30 |250.34 | 0.01701 137266 13744 | 2189 0452 11641 | 03882 13313 1.6935 | 2188 10879 30
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ac QUL L L4 sua Fyr] 1 wasm Ll loegmas  LosoD e Lusre. L canr
S50 001727 B.A967 &, 2 9239 1174, 1izaz. 1 6586 1 1095.3 50
s0 001738 T.1B62 7. 2 9154 11776 | 0.4273 1.2187 16440 o 10980 &0
70 0.017a8 S.1875 5. 7 89078 11806 | 04411 11905 16316 5 11002 70
80 001757 5.4536 5. 1 9009 1183.1 | 04534 11675 16208 =l 11021 20
20 001766 48777 a 7 2946 11853 | 0464z  1.1470 1.6113 A 1103.7 o0
100 001774 4’4133 a 5 2ER.6 lim7.2 | 04743 1.1284 1.6027 = 1105.2 100
1zo0 001789 37097 E & 277.8 1190.4 | 04919 1.0960 1.5879 .2 1107.6 120
1a0 0.01803 3.zZ010 ER a 268.0 1123.0 | 0.5071 1.0681 1.5752 B 1109.6 140
160 OO1815 Z.E165 2. 1 B859.0 11951 5206 1.0435 1.5841 5 1111.2 160
180 Qo18R27 2.5129 EX -3 850.7 11896.2 ‘5228 1.0215  1,5543 6 11125 180
200 001839 2.2eu9 2. 5.5 8428 11983 | 05438 1.0016 15454 -1 1113.7 zao
250 0.01865 1.8245 1. 1 2250 1201.1 | 9.5673 0 1.3264 3 11158 250
300 0.01889 15238 1. 0 BOB.S 120295 | o5s82 0922 1.5105 g 1117.2 =00
350 001913 1.3064 1. a8 794.2 12040 | D.6059 08909 1.4968 ‘s 11181 250
a0a 00193 114162 1 2 7804 12046 | 9.6217 08630 1.4347 7 11187 ago
450 00195 101224 1. 3 767.5 1204.8 | D.6360 O.B3A7E  1.4738 .7 1118.9 450
500 0.0198 0890787 X 5 7551 n.2148  1.4638 7 11188 500
550 0.0199 0.82183 0. 3 743,35 0.7936 l.a547 .9 i118.6 550
&00 0.0201 0.74962 o 7 73z.0 ©.7738 1.4461 = 1118.2 600
700 0.0205 0.63505 o. .6 7102 ©.7377 1.4304 = 11169 700
800 0.0209 0.54809 e .8 BE9.6 0.7051  1.4163 .7 1115 80O
900 D.o212 0.a7968 Q.5 .7 669.7 0.56753 1.4032 2 1113.0 200 .
1000 0.0216 0.42436 o 3 B50.4 0.6476 1.3810 6 1110.4 1000
1100 0.0220 037863 o, 5 621.6 0.6216 1.3794 1 1107.5 1100
1zo0 00223 0.34013 o. 9 &13.Q 0.5969  1.3683 -9 1104.3 1z00
1300 olozz7 0.20722 o, 5.6 594.6 0.5733 1.3577 1 1100.9 1300
1400 ©.0z231 ©.27871 Q. 8 576.5 05507 1.3474 2.9 1097.1 1400
1500 0.02356 0.25372 o. 7 553.4 0.5288 1.3373 2 1093.1 1500
Zooo 0.0257 0.16266 a. 1 466.2 0.4256 1.2a831 6 1068.6 2000
zs00 D.0286 ©. 10209 a 7 361.6 0.3206 1.2345 5 1632.9 2500
=000 0.03432 0.05073 Q 8 218.4 61891 1.1619 = 73,1 2000
3z08.2 0.0s508 o o. el = a 10612 .9 875.9 azo8.2
1. See Note 1, Table 1.
2. See Note 2, Thble 1.
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WELDED AND SEAMLESS WROUGHT STEEL PIPE ASME B36.10M-2004

Table 1 Dimensions and Weights of Welded and Seamless Wrought Steel Pipe

Customary Uit [S'tda";zt::;a[t;g] S Unt

Outside Wall ~ Plain End  ExtraStrong (XS), Qutside Wall ~ Plain End

NPS  Diameter, Thickness, ~Weight,  orDouble Extra  Schedule DN Diameter, Thickness,  Mass,
Note (1))  In, in. Ib/ft Strong (XXS)] No.  [Note(2]  mm mm kg/m
' 0.405 0.049 0.19 - 10 6(3) 10.3 1.4 0.2
% 0405 0,057 0.1 - 30 60 03 14 032
% 0405  0.068 0.24 51D i 6(3) 103 173 037
% 0405 0.095 0.31 XS 80 603 103 24 047
Y 0.540 (.065 0.3 . 10 803 137 1.65 049
W 050 0073 0.36 . 30 803) 13.7 1.85 054
Y 0560 0088 0.43 ST i0 803 13.7 2.24 0.6
% 0560 0119 0.54 XS 80 83 13.7 3.02 0.80
% 0675  0.065 0.42 " 10 10 17.1 1.65 0.6
% 0.675 0.073 047 . 30 10 17.1 1.85 070
Y/ 0675 0.1 0.57 S0 i 10 17.1 231 084
Y/ 0675 012 0.74 XS 80 10 17.1 3.20 1.10
Y 0.840 (.065 (.54 . b 15 13 1.65 080
Y 0.840 0.083 (.67 . 10 15 13 211 1.00
i 0840 0,095 0.76 . 30 15 13 241 112
% 0840 0109 085 ST §0 15 13 177 127
114

" 0860 0147 1.09 X5 80 15 13 13 1.62
h 0840 0188 131 " 160 15 13 478 1.95

A 0860 0294 172 X5 15 13 147 155
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(*See Maximum Tempetature Limits for Restrictions on Class)

TAELE 14
SECTION 1; SECTION ITI, CLASS 2 AND 3, AND SECTION VIII, DIVISION 1
MAXKIMUM ALLOWABLE STRESS VALUES $FOR FERROUS MATERIALS
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Al
Desi./  Clasy
Line HNominal Spet UNES Cond.t Slzerf Group
Ho. Composition Product Form Ho.  TypefGrade  Ho.  Temper Thickness, In. F-No.  Ho.
1 | Carbon stedd Shest Sh-eln L. Konoan 1 1
z | Carbon stedd Bar SA-eTS 4% 1 1
3 | Carban stegd Wid. plpe S8-134 A 2334 1 1
4 | Carban steg Plaw SA-233 A 1 1
5 | Carbon stedd Plats S4-285 A Kolmoo 1 1
& | Carbon stedl Plats S4-285 A Kolmoo 1 1
7 | Carbon stedd Wid. plpe SA-eT2  has Kolmoo 1 1
& | Carbon sted Shest SA-414 A Ko1mo1 1 1
2 | Carbon sted Wi, wke Sh-178 A Kol2a0 1 1
10 | Carban stes Wi, wke Sh-178 A Kol2a0 1 1
11 | Carban stes WL e S4-178 A Eolz2a0 1 1
12 | Carban ses Wi, wike Sh4-178 A Eolzaoo 1 1
13 | Carbon sted Smik. ke S4-172 Kolzon 1 1
14 | Carbon sted Smik. ke S4-132 ko120l 1 1
1% | Carbon sted Smik. ke S4-132 ko120l 1 1
18 | Carbon sted Wi, ke S4-214 Kolsa7 1 1
17 | Carban stes Wi, wke Sh-228 Eo1201 1 1
12 | Carban stes Wi, wke Sh-228 Eo1201 1 1
1% | Carban stes Wi, wke Sh-228 Eo1201 1 1
20 | Carban stes Wi, wke Sh-228 Eo1201 1 1
21 | Carbon sted Smik. ke Sh-558 A Kolsa7 1 1
22 | Carban stes Wi, wke Sh-357 A2 Kolea7r 1 1
23 | Carban stes Wid. plpe S4-53 E7a Eo2=a4 1 1
24 | Carban stes Wld. plpe SA-n3 Eia Ko2mod 1 1
25 | Carban stes Wid. plpe Sh-53 E7A KEo2=o4d 1 1
2& | Carban stes Wid. plpe Sh-53 F 1 1
27 | Carban stes sme. plps Sh-53 A KEo2=o4d 1 1
2& | Carban stes sme. plps Sh-53 A KEo2=o4d 1 1
29 | Carbon sted smk. plps S4-108 A Ko2=o1 1 1
33 | Carbon stedd smk. plps S4-108 A Ko2=o1 1 1
31 | Carbon stedd Wid. plpe S4-135 A 1 1
32 | Carban sted Forged plps SA-3:%  FPA Kozaal 1 1
33 | Carbon sted Wid. plpe SA-mET Ki11=ao 1 1
34 | Carbon sted Wid. plpe SA-mET Ki11=ao 1 1
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TAELE 1A
SECTION I; SECTION IIL, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permittec) External
Tensile ield (SPT = Supports Only) Pressure

Line Strength, Strength, Chart

Mo, ksi ksi 1 11 WII-1 Na. Notes
1 40 20 NF NP &S0 CS-s

2 45 22.% NF &30 (Gl 2 only? Q00 C5s Gio, G22, Ga=, T2
3 45 24 NP s00 (Gl 2 only? NP G5 Ga7, Wiz

4 45 24 NF 300 (Gl 2 only) &850 C5a G4, Ga7

5 45 24 200 NP NP C5-1 Gio, T2

& 45 24 NP FO0 200 G5 Gio, G2m, T2

7 45 24 NF FOO NF C5a e, Wio, W12

& 45 2 NP NP Q00 C5-1 Gio, Ga=, T2

El 47 26 1000 NP NP C5a Gio, 51, T2, Wis
10 47 26 1000 NP NP G5 G4, Gio, 51, T2
11 47 26 1000 NP NF Gs, Gio, 51, T2
12 47 26 NF NP 1000 C5a G24, Gas, T2, We
13 47 26 NP NP 200 G5 Gio, G2m, T2
14 a7 26 1000 NP NF C5a Gio, 51, T2
1= 47 26 NF NP 1000 C51 Gio, T2
16 47 26 NF NP 1000 C5a G24, Gas, T2, Wa
17 47 26 1000 NP NP C5a Gio, 51, T2, Wiz
15 47 26 1000 NP NP C5-1 G4, Gio, 51, T2
12 47 26 1000 NP NP C5a Gz, Gio, 51, T2
20 47 26 NP NP 1000 C5-1 G24, Gam, T2, We
21 47 26 NF NP 1000 C5a Gio, T2
22 47 26 NP NP 1000 G5 G24, G2m, T2, We
23 45 30 200 NP NP C5-2 Gs, Gio, 51, T2
24 45 30 200 300 (Gl 2 only? NP C5-2 Gio, 51, T2, Wiz, Wiz
2= 45 30 NP NP 200 C5-2 G24, G2m, T2, We
26 43 30 T NP NF Gz, Gio, Gis, T2
27 45 30 200 00 (Gl 2 only? NP C5-2 Gio, 51, T2
28 45 30 NF Too LSPT LT C5-2 Gio, Gzs, T2
29 45 30 1000 TOO NP C5-2 Gio, 51, T2
30 45 30 NF NP 1000 C5-2 Gio, T1
31 45 30 NF NP Q00 C5-2 G24, Gas, T2, We
32 45 30 1000 NP NP C5-2 Gio, 51, T
33 45 30 NF 300 (Gl 2 onlyl NP C5-2 Gs7
34 45 30 NP NP an0 C5-2 G24, T2, We
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Hasil

TABLE 1A

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES S FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)
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Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Mot Exceeding

Line

No. =20 to 100 150 200 200 400 500 600 650 700 750 ] 850 00
1 11.4 11.4 11.4 11.4 11.4 10.9 10.2 9.9 .
2 12.9 12.9 12.9 12.9 12.8 12.2 11.3 111 10,7 10.4 9.0 7.8 5.0
E} 12.9 12.9 12.9

4 12.9 12.9 12.9 12.9 12.9 12.9 12.3 11.9

= 12.9 12.9 12.9 12.9 12.9 12.3 11.% 11.5 10.7 8.2 6.6 0
& 12.9 12.9 12.9 12.9 12.9 12.9 12.3 11.% 11.5 10.7 9.0 7.8 6.3
7 12.9 12.9 12.9 12.9 12.9 12.3 11.% 11.5

8 12.9 12.9 12.9 12.9 12.9 12.9 12.8 12.4 11.9 10.7 9.0 7.8 6.3
9 1.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.0 7.1 5.0
10 1.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 1.7 9.0 7.1 4.3
11 11.4 11.4 11.4 11.4 11.4 11.3 10.9 1005 2.1 7.7 &1 4.2
12 11.4 11.4 11.4 11.4 11.4 11.4 11.3 10.% 105 9.1 7.8 67 55
13 12.4 13.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.z 7 6.3
14 1.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 %0 71 50
15 1.4 13.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.2 7.9 6.3
16 11.4 11.4 11.4 11.4 11.4 11.4 11.2 10.9 1005 %1 7.8 &7 55
17 12.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.0 7 5.0
18 13.4 13.4 13.4 13.4 13.4 13.3 1.8 12.4 10.7 9.0 71 4.3
19 11.4 11.4 11.4 11.4 11.4 11.3 10.% 105 9.1 7.7 6.1 4.3
20 11.4 11.4 11.4 11.4 11.4 11.4 11.3 10.9 1005 9.1 7.8 67 5.5
21 1.4 13.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.2 7.9 6.3
22 11.4 11.4 11.4 11.4 11.4 11.4 11.3 10.9 1005 9.1 7.8 67 4.3
23 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.7 6.1 4.3
24 13.7 13.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.0 7.1 5.0
25 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.9 67 55
26 &2 &2 &2 8.2 8.2 8.2 8.2 7.5 6.4
27 13.7 13.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.0 7.1 5.0
28 13.7 13.7 13.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.3 7 6.5
29 12.7 12.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.0 7 5.0
30 13.7 13.7 13.7 13.7 13.7 13.7 13.7 13.7 125 10.7 9.2 7.9 &.5
31 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.9 67 55
32 12.7 12.7 13.7 13.7 13.7 13.7 13.7 125 10.7 9.0 7 5.0
33 13.7 13.7 13.7 » »

34 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.9 67

L] 14 3 14 3 14 3 14 7 13 & 172 8 17 4 11 9 10 7 Qa4 -3
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TAELE 1A
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, °F, Not Exceeding

Line

No. 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650
1

2

3

4

L]

&

7

]
L] 3.0 1.5
10 2.6 1.3
11 2.6 1.2
12 2.8 21
13
14 2.0 1.5
1 4.5 2.5
16 3.8 2.1
17 2.0 1.5
1s 2.6 1.3
19 2.6 1.2
2o 2.8 21
21 4.5 2.5
22 2.6 1.2
23

24

25

26

27

25

29 3.0 1.5
30 4.5 2.5
31 .
32 3.0 1.5
33

34

35

122



Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lanjutan C.2

123



UNIVERSITAS
GADJAH MADA

Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW

Hasil

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM

Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng
Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES S FOR FERROUS MATERIALS

{(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig.f Classf
Line Naminal Spec UNS Cond.f Sizef Group
No. Composition Product Form Ma. TypefGrade No. Temper Thickness, in. P-No. No.
1 | Carbon steel Wi, pip= 5A-134 A2ssB 1 1
2 | Carbon stee) Plate SA-2ss B 1 1
3 | Carbon steel Plate Sh-zss B Kaoz2oo 1 1
4 | Carbon stes| Plate SA-Z2as B Koz2oo 1 1
5 | Carbon ste) WK, pip= SA-e72  Amo Kaz22o0 1 1
& | Carbon stes| Shest 5A-114 B Kaz22om 1 1
7 | Carbon stes| Bar SA-a7s 55 1 1
s | Carbon stes| Bar SA-673 =5 1 1
2 | Carbon stes) WK, pip= SA-134  A2s3C Ka2ao1 1 1
10 | Carbon stesl Plate SA-2sz O Kazaom 1 1
11 | Carbon stesl Plate SA-zen © Kozsol 1 1
12 | Carbon stesl Smils. & wid. pipe SA-333 1 Kazoos 1 1
13 | Carbon stesl Smis. & wid. tube Sh-334 1 Kosoos 1 1
14 | GCarbon stesl Wid. tube SA-334 1 Kazooe 1 1
15 | Carbon stesl Plate 5A-51s =5 Kolsoo 1 1
16 | Carbon steel Smils. pipe SA-m2a 11 KoZio4 1 1
17 | Carbon stee| W, pip= SA-eT1 CAns Kozaol 1 1
1s | Carbon stes| W, pip= SA-e71 CEns Ko22a2 1 1
1% | Carbon steel W, pip= SAe72  Ann KoZaol 1 1
20 | Carbon stesl W, pip= 5A-e72  Ban Kazool 1 1
21 | Carbon steel W, pip= SA-e72  Cos Kolsoo 1 1
22 | Carbon stesl W, pipe SA-s72  E=s Kaz2o2 1 1
23 | Carbon stesl Sheet SA-q14 Kozmos 1 1
24 | Carbon stesl Bar SA-36 Kozeoo 1 1
25 | Carbon stesl Bar Sh-36 Kozeoo 1 1
26 | Carbon stee| Plate, sheet Sh-3a KozZeoo 1 1
27 | Carbon stee| Plate, shest Shea2 A Koi7ol 1 1
2s | Carbon stee| Fargings SA-1s1 Koz=o2 a0 1 1
2% | Carbon stesl Castings 5A-21s  WCA Jozmaz2 1 1
30 | Carbon stes| Fargings SA-2ee 1 Kozsoe ... 1 1
31 | Carbon stesl Fargings 5A-3%0  LF1 Kozooe 1 1 1
32 | Carbon stesl Castings SA-3m2  LCA Jozzoq 1 1
33 | Carbon stesl Cast pipe SA-eaa WCA Jozzog 1 1
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS
{(*See Maximum Temperature Limits for Restrictlons on Class)

Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permitted] External

_ Tensile Yield (SPT = Supports Only) Pressure

Line Strength, Strength, Chart

MNo. ksi kesi 1 I VII1 No. Notes
1 50 27 MP 300 (Gl 2 only? NP G5 Gs7, Wiz

2 50 27 NF 300 (ClL 2 only? &80 G5 G4, Ga7

3 50 27 200 MP NP G5 Gio, 51, Ta

4 50 27 MF TO0 900 G5 Gio, Gz, T1

5 50 27 MF FO0 NP G5 Se&, T1, Wio, Wiz

[ 50 30 NF MNP 900 C5-2 Gio, Gz, T1

7 55 27.% 530 7ao (SPT 900 G5 Gio, 313, Gis, G22, 51, T2
a ] 275 NP an5a (Gl 2 only) NF .

El L1} 30 MP 300 (Gl 2 only? NP C5-2 Gs7, Wiz
10 L1} 30 MP 300 (Gl 2 only? &80 C5-2 G4, Ga7
11 55 30 200 TO0 900 C5-2 Gio, Gz=, 51, T2
12 ] 30 NF OO &30 CS5-2 Wiz
12 55 30 NF Foo £50 C5-2 Wiz
14 L1} 30 MP MP &80 C5-2 G24, We
1= LL} 30 850 TO0 1000 G5-2 Gio, 51, T2
18 55 30 MF MP 1000 C5-2 Gio, T2
17 L1} 30 MP TO0 NP C5-2 Se, Wio, Wi2
18 55 30 NF Foo NF C5-2 38, Wio, W12
12 55 30 MF TO0 NP C5-2 S&, Wio, Wi2
20 ] 30 NF TOo NF G52 Se, Wio, W12
21 55 30 MF FO0 NP C5-2 S&, Wio, W12
22 ] 30 NF Foo NF Cs5-2 S&, Wio, W12
23 55 33 NF To0 900 C5-2 Gio, Gz, T1
24 58 36 &30 MP NP Gio, G13, G1s
25 1] 36 NF &m0 (5PT) Q00 Cs5-2 Gio, G2, T1
26 58 36 MF FO0 &80 C5-2 G1o, G24, G35, G3e, T2
27 58 40 NF NP 700 C5-2 T
28 B0 30 1000 TO0 1000 C5-2 Gio, G1g, G3s, 51, T2
2% ] 30 1000 TOo 1000 G52 G1, Gio, Gi7, G1ie, 51, T2
30 ] 30 1000 Foo 1000 Cs5-2 Gio, G1s, 51, T2
31 B0 30 MP TO0 1000 C5-2 Gio, T2
32 60 30 NF To0 NP . G17
k] a0 30 1000 FOO MNP C5-2 (1, Gi1o, G17, Gie, 51, T2
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TABLE 1A (CONT'D)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psil, for Metal Temperature, °F, Not Exceeding

Line

No. -20 to 100 150 200 300 400 500 600 650 700 750 800 850 900
1 14.3 14.3 14.3

2 14.3 14.3 14.3 14.3 14.3 14.3 13.8 13.3
3 14.3 14.3 14.3 14.3 14.3 13.8 13.3 125 11.0 9.4 7.3 5.0
4 14.3 14.3 14.3 14.3 14.3 14.3 13.8 13.3 12.5 11.2 9.6 &1 5.9
kS 14.3 14.3 14.3 14.3 14.3 13.8 13.3 125

& 14.3 14.3 14.3 14.3 14.3 14.3 14.3 14.3 12.5 11.2 9.6 &1 5.9
7 157 15.7 157 15.7 15.7 14.9 14.1 13.6 13.1 127 108 87 59
8 1%.7 1%.7 5.7 15.7 14.9 14.1 13.6

Bl 157 . 15.7 15.7 .

10 157 15.7 157 15.7 157 15.7 15.3 14.8
11 157 15.7 15.7 5.7 5.7 15.7 15.3 14.8 14.3 13.0 108 &7 5.9
12 157 15.7 5.7 7 15.7 15.3 14.8 14.3

13 157 15,7 5.7 57 1.7 15.3 14.8 14.3

14 13.4 13.4 13.4 4 13.4 12.4 13.0 12.6

15 157 15 15,7 15.7 1.7 15.3 14.8 14.3 13.0 108 &7 59
16 1%.7 15 1%.7 15.7 15.7 15.2 14.8 14.3 13.0 10.8 &7 59
17 157 15,7 15.7 1.7 15.3 14.8 14.3

18 157 157 15.7 . 15.7 17.3 14.8 14.3

19 157 157 15.7 7 15.7 17.3 14.8 14.3

20 1%.7 1%.7 15.7 7 13.7 17.3 14.8 14.3

21 1%.7 1%.7 15.7 .7 13.7 17.3 14.8 14.3

22 157 157 15.7 57 15.7 15.3 14.8 14.3 .
23 1%.7 1.7 1%.7 15.7 5T 13.7 15.7 15.7 15.6 13.0 108 a7 59
24 15.2 1.2 15.2 15.2 13.2 13.2 15.2 .
25 1.6 166 16.6 1.6 1b.6 16.6 16.6 166 15.6 13.0 108 a7 59
26 16 16,6 166 1b.6 16.6 16.6 166 15.6

27 166 léué 16.6 16.6 1.6 16.6 16.6 16.6 15.6

28 17.1 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
29 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
30 17.1 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
31 17.1 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
32 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3

33 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 a7 59
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TABLE 1A (CONT'D)

SECTION I; SECTION IIL, CLASS 2 AND 2;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAELE STRESS VALUES 5 FOR FERROUS MATERIALS

(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, *F, Not Exceeding

Line
Mo 950 1000 1050

1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1630

[ R I

10
11

12
13
14

1= 4.0 2.5
pL] 4.0 2.5
17
15

12
20
21
22
23

24
25
26
27

28 4.0 2.5
29 4.0 2.5
30 4.0 2.5
31 4.0 2.5
32
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SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES S FOR FERRQUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Alloy
Desig. Class’

Line Nominal Spec LUNS Cond.! Sizef Group
No. Composition Product Form No. Typelarade No. Temper Thickness, in. P-No.  No.
1 | Carbon stesl Castings SA-322 LCB Jozooz 1 1
2 | Carbon steel Plate 5A-81% &s Kozaoo 1 1
3 | Carbon stesl Plate SA-01e &S KozZ4oz 1 1
4 | Carbon steel Wid. pipe 5A-671  CBes Kozaoo 1 1
= | Carbon stesl Wld. pip= SA-671  CCes Ko24oz 1 1
& | Carbon steel Wld. pipe SA-72 Bes Ko2son 1 1
7 | Carbon stesl Wld. pip= 5A-672 (e Kozaos 1 1
a | Carbon steel Shest 5A-14 E Ka27o4 1 1
9 | Carbon stes| Plate SA-ae2 B Kozzos .. 1 1
10 | Carbon stesl Plate SA-3T L K12437 1 2lec i g 1 2
11 Carbon stesl Wld. pipe S5A-521 CMSH-7o K12437 2y fe g 1 2
12 | Carbon stesl Plate SA'EN P2asiGH 2V, < fs 4 1 1

100 2e-2
1z | Carbon stel Flate SA'EN F2osiGH < 2 1 1

10 2e-2
14 | ..
1% | Carbon stesl Plate Sh-ans . Kozzon L s 1 2
1& | Carbon stesl Bar SA-73 TF0 1 2
17 | Carbon stesl Fargings 5A-103 Kozzoa .. 1 2
1& | Carbon stesl Forgings SA-131 Kozzo2 7o 1 2
1% | Carbon stesl Castings 5A-218 WCEB Jozao? 1 2
20 | Carbon stesl Forgings SA-Zee 2 Kozsoe 1 2
21 Carbon stesl Forgings SA-Zee 4 Kozol7 1 2
22 | Carbon stesl Fargings S5A-3m0  LF2 Kaozo11 1 2
23 | Carbon steel Fargings SA-s0s 1 K13=m02 1 2
24 | Carbon stesl Fargings SA-m0s 1A K1z=m02 1 2
25 | Carbon stesl Forgings SA-m41 1 Kozsoe 1 2
26 | Carbon stesl Fargings 5A-s41 1A Kozsoe 1 2
27 | Carbon stesl Cast pipe SA-ae0  WCB Jozoos 1 2
28 | Carbon stesl Forgings SA-Tan 1 Kozoa7 1 2
2% | Carbon stesl Plate SA-51% T0 Koz10 1 2

R T ]

Ul - i

L o

132



UNIVERSITAS
GADJAH MADA

Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW

Hasil

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

TABLE 1A (CONT'D)

SECTION [; SECTION III, CLASS 2 AND 2;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS

(*See Maximum Temperature Limits for Restrictlons on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Mot Permitizd) External
Tensile Yield (SPT = Supports Only) Pressure
Line  Strength, Strength, Chart
Mo. ksi ksi I 11 VIII-1 No. MNotes
1 65 35 MNP FO0 &50 C5-2 G1, G17
2 65 35 1000 TO0 1000 C5-2 Gio, 51, T2
3 65 35 &30 FO0 1000 C5-2 Gio, 51, T2
4 65 35 MNP TO0 NF C5-2 Se, Wio, Wa2
5 65 35 MNP FO0 NF C5-2 S&, Wio, Wa2
& 65 L NP FO0 NP C5-2 Se, Wio, Wa2
7 6% 35 NP TOO NP C5-2 Sa, Wio, Wiz
& 65 38 NP NP 00 C5-2 Gilo, G2, T1
E] 6% 40 NP NP 700 C5-3 T1
10 ] 45 NP TO0 &80 G54 T1
11 6% 45 NP TOO NP C5-4 G2s, T1, Wio, W12
12 BE.3 37.3 850 NP 1000 C5-2 Gio, 51, T1
13 BE.3 850 NP 1000 C5-2 Gino, G4z, 51, Ta
14
1% 70 35 MNP qo0 (G2 anly) &50 C5-2
1& 70 35 &30 &m0 (G2 anly? 1000 C5-2 Gio, G1s, G1s, G22, G3s, 51, T2
17 70 38 1000 TO0 1000 C5-2 Gin, G1s, Gan, 51, T2
18 70 38 1000 TOO 1000 C5-2 Gin, Gis, Gan, 51, T2
1% 70 38 1000 FO0 1000 C5-2 G1, Gio, G17, Gis, 51, T2
20 70 348 1000 FO0 1000 G5-2 Gio, Gis, 51, T2
21 70 38 MNP NP 1000 C5-2 Gio, T2
22 70 38 NP FO0 1000 C5-2 Gio, T2
23 70 36 NP TOO 1000 C5-2 Gio, T2
24 70 38 NP FO0 1000 C5-2 Gio, T2
25 70 36 NP TOO 1000 C5-2 Gio, T2
26 70 38 NP 700 1000 C5-2 Gio, T2
27 70 36 1000 TOO NP C5-2 Gi, Gio, G17, Gie, 51, T2
28 70 38 NP NP &30 C5-2
2% 70 358 1000 TO0 1000 C5-2 Gio, 51, T2
0 I0 ET:] B=0 T00 1000 sz G1o. 51 Tz
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Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Not Exceeding

Line

No. -20 to 100 150 200 250 200 400 500 GO0 650 700 750 00 850 Q00
1 18.& 18.6 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

2 158.6 186 158.6 18.6 18.6 18.6 17.9 17.3 16.7 13.9 114 &7 59
2 18.& 18.6 18.& 1B.6 18.6 18.6 17.% 17.3 16.7 139 114 87 59
4 18.& 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

5 18.& 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

& 158.6 158.6 18.6 18.6 18.6 17.9 17.3 16.7

7 18.& 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

8 18.& 18.6 18.& 1B.6 18.6 18.6 186 18.6 16.9 139 114 87 59
E 18.& 18.6 18.& 1B.6 18.6 18.6 186 18.6 16.9

10 18.& 18.& 1B.6 18.6 18.6 186 18.6 16.9

11 158.6 158.6 18.6 18.6 18.6 18.8 18.6 16.9

12 19.0 19.0 19.0 12.0 19.0 19.0 12.0 19.0 18.5 16.9 139 114 87 59
13 19.0 19.0 19.0 12.0 19.0 19.0 12.0 19.0 19.0 16.9 139 114 87 59
14

15 20.0 20,0 20.0 20.0 12.9 1.0 17.9 17.3
14 20.0 2.0 20.0 20,0 19.9 12.0 17.% 17.3 16.7 14.8 120 %3 &7
17 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
18 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
12 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
20 20.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
21 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
22 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
23 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
24 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
25 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
2a 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
27 20.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
28 20.0 2.0 20.0 20,0 20,0 19.6 1854 17.8

22 20.0 20,0 20.0 20.0 20.0 20.0 19.4 18.8 1&.1 14.8 120 9.3 &7
30 20.0 20,0 20.0 20.0 20.0 20.0 19.4 18.8 1&.1 14.8 120 9.3 &7
31 20.0 20.0 20,0 20.0 2.0 19.4 18.8 18.1

32 20.0 20.0 20,0 20,0 20.0 19.4 188 18.1

33 20.0 20.0 20.0 20.0 2000 19.4 148.8 18.1
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAELE STRESS VALUES S FOR FERROUS MATERIALS
{(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, °F, Not Exceeding

Line

Mo. 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650
1
2 4.0 2.5
3 4.0 2.5
4

.

&

7

S

El

10

11

12 4.0 2.5
13 4.0 2.5
14

1=
18 4.0 2.5
17 4.0 2.5
18 2.0 25
1% 4.0 2.5
20 4.0 2.5
2 4.0 2.5
22 4.0 2.5
23 2.0 25
24 4.0 2.5
L] 2.0 25
28 4.0 25
bl 2.0 25
28

2q 4.0 23
30 4.0 2.5

a1
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TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig Class/

Line Naominal Spec UNS Canedf Sizel Group
Mo, Composition Product Form Na. Typel/Grade Mo, Temper Thickness, in. P-Mo. Mo
1 | Garbon ste=l Smls. pipe S5A-106 O GELT ] 1 2
2 | Carbon stes| Wid. tube SAars D 1 2
3 | Carbon stes| Wid. tube SAars D 1 2
4 | Carbon steel Wid. tube SA-17s D 1 2
5 | Carbon stes| Smils. tubs S5A-210 C Kazsom 1 2
& | Carbon ste=l Castings 5A-216  WCC Jozsaz 1 2
7 | Carbon stesl Smils. & wid. fittings S4-234  WPC Kozmo 1 2
& | Carbon stes| Castings SA-332  LCC Jozsos L. 1 2
= | Carbon stee| Castings 5A-487 16 A 1 2
10 | Carbon stee| Plate SA-msT Ki1zaz7 = 4atEn 1 3
11 | Carbon stesl Smls. e SA-mne (2 Kazooe 1 2
12 | Carbon stesl Tube SA-mn7 (2 Kasnos 1 2
13 | Carbon stesl Cast pipe SA-ae0 WCG Jozzos 1 2
14 | Carbon stesl Bar SA-e95  Bian Kaznog 1 2
15 | Carbon stee| Bar SA-eme O Kos2oo 1 2
16 | Carbon steel Shest 5A-914 F Kozie2 1 2
17 | Carbon stesl Flate SA-e62 O Kozoor .. 1 2
1a | Carbon stesl Flate SA-837 L kKiz4z7 2 4<tsa 1 3
12 | Carbon steel Flate S5A73s O EE S S 1 3
2o | Carbon stes| Plate SA-m3T L Ki1z4z7 1 = 2% 1 2
21 | Carbon stesl Wid. pip= S5A-871 CD7o k12437 < 2 1 2
22 | Carbon steel Wid. pip= SA-s72  Dvo k12427 < 2% 1 2
23 | Carbon steel Wd. pipe S5A-091  CMSH-70 K1zaa7 = 2Ys 1 2
24 | Carbon stesl Plate Shqmn Kozzoo Yy =t € 008 1 2
23 | Carbon stesl Forgings SA-268 3 Kazsom . 1 2
26 | Carbon stesl Plate S5h-ans Kozzoo <3 1 2
27 | Carbon stes| Flate SA-29% L. Kozsos >1 1 2
28 | Carbon stesl Wid. pip= S5A-571  CK7s Kozaos >1 1 2
2% | Carbon steel Wid. pip= SA-572 N7 Kozsos »1 1 2
30 | Carbon steel Wd. pipe S5A-a91 CMS-75 Kozsos > 1 1 2
31 Carbon stesl Flate SA-299 L. Kozsos =1 1 2
32 | Carbon stesl Wid. pip= SA-891  CMS-75 Kozaos =1 1 2
33 | Carbon stesl Fargings SA-z72 B Kosoo 1 2
34 | Carbon stesl Shest 5A-4914 G Kozios 1 2
35 | Carbon stes| Plate SA-TIE A K1z447 1 2

36 SA-msT 3 1

Carbon stee

Plate

Ki1zaz7

e e

2y atca
Sremt=
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TABLE 1A (CONT'D)

SECTION I; SECTIOM III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAELE STRESS VALUES S FOR FERROUS MATERIALS
{(*See Maximum Temperature Limits for Restrictions on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permittec) External
Tensile Yield (SPT = Supports Only} Pressure
Line  Strength, Strength, Chart
Mo. ksi ksi 1 11 VIII-1 No. MNotes
1 70 40 1000 TO0 1300 CS-3 Gio, 51, T
2 70 40 1000 NP NF Gio, 51, T1, Was
3 70 40 1000 NP NF Ga, G1o, 51, Ta
4 70 40 1000 NP NF Gs, Gio, 51, T2
5 70 40 1000 NP 1000 C5-3 Gio, 51, Ta
5 70 40 1000 FO0 1000 C5-3 G1, Gio, Gaz, Gis, 51, Ta
7 70 40 800 TO0 200 C5-3 Gio, Gis, T1
-] 70 40 NF TOO NF Giv, T1
2 70 40 NF Ta0 NP
10 kL] 40 NP NP TO0 C5-3 G21, G2z, Wi
11 70 40 NF NP 200 C5-3 Gio, T1
12 70 40 NF NP 1000 C5-3 G24a, Ga=, T2, Ws
13 70 40 1000 TOO NF G1, Gio, G17, Gie, 51, T2
14 70 40 NF TOO 200 C5-3 Gio, T1
15 70 40 NF TO0 NF T1
15 70 42 NF NP 900 C5-3 Gio, G2z, T1
17 70 43 NF NP T00 C5-3 T1
18 70 45 NF TOO TO0 C5-4 G21, G2z, T1, W11
1% 70 45 NF a50 &50 C5-4 G21, G2z, W11
20 70 50 NF FO0 &S0 G54 G23, T1
21 70 50 NF Ta0 NF Se, T1, Wio, Wiz
22 70 50 NF Ta0 NP Se, T1, Wio, Wiz
23 kL] 30 NP TO0 NP C54 Se, T1, Wao, Wiz
24 73 37 NF 400 (Gl 2 only) &850 C5-2
23 75 37.3 1000 TOO 1200 C5-2 Gio, Gis, 51, T2, W2, Ws, W11
26 75 35 NF 400 (Gl 2 only? &S0 C5-2
27 75 40 1000 Fa0 1000 C5-3 Gio, 51, T2
28 75 40 NF TO0 NF 56, Wio, W2
2% 75 40 NF TO0 NF 56, Wio, Wiz
30 75 40 NF TOO NF Se, Wio, Wiz
31 75 42 1000 Fa0 1000 C5-3 Gio, 51, Ta
32 75 42 NF FO0 NP T1, Wio, Wiz
33 75 45 NF NP &850 C5-3 W2, Wi
34 75 45 NF NP 00 C5-3 Gio, Gas, T1
35 75 45 NF NP F00 G54 T1
38 7 =0 HP NP FO0 [5-3 G23, T1, W11

141



Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lanjutan C.2

142



Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, “F, Not Exceeding

Line

No. -20 to 100 150 200 250 300 400 500 &00 650 700 750 ] 850 Q00
1 20.0 20.0 20.0 20.0 20.0 2a.0 19.8 18.3 14.5 120 a3 6.7
2 20.0 20.0 20.0 20,0 20.0 20.0 19,8 18.3 14.8 129 a3 6.7
3 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.3 14.8 12.0 9.3 57
4 17.0 17.0 17.00 17.0 17.0 17.0 16.8 15.5 12.6 o2 79 57
= 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2 14.8 120 9.2 6.7
& 20.0 20,0 20.0 20.0 20.0 20.0 20.0 19.8 18.3 14.8 12o 9.3 6.7
7 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2 14.8 120

] 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2

El 20.0 19.9 18.8 148.1 17.9 17.% 17.% 17.9

10 20.0 20,0 20.0 19.7 19.5 18.9 18.0 17.6 17.2

11 20.0 20,0 20.0 20.0 20.0 20.0 2a.0 19.8 18.3 14.5 120
12 17.0 17.0 17.0 17.00 17.0 17.0 17.0 16.8 15.5 12.6 102 e 57
13 20.0 20.0 20.0 20.0 20.0 2a.0 19.8 18.3 14.5 120 a3 6.7
14 20.0 20,0 20.0 20.0 20,0 20.0 0.0 19.8 18.3 14.5 120

15 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2

14 20.0 20,0 20.0 20.0 20,0 20.0 0.0 20.0 18.3 14.5 120 a3 6.7
17 20.0 20,0 20.0 20.0 20.0 20.0 20.0 20.0 18.2

18 20.0 20.0 19.7 19.5 19.5 19.3 19,5 18.3

12 20.0 20.0 19.7 19.5 19.5 19.3 19.3

2o 20.0 20.0 19.7 19.5 19.5 19.3 19,5 18.3

21 20.0 20.0 19.7 19.5 19.5 19.5 19.3 18.2

22 20.0 20.0 19.7 19.5 19.5 19.5 19.3 18.2

23 20.0 20.0 19.7 19.5 19.5 19.3 19,5 18.3

24 20.9 209 20.9 20.9 20.9 204 18.9 18.3
2n 21.4 21.4 21.4 21.4 21.4 20.4 1%.2 18.3 17.9 157 126 a3 6.7
Za 21.4 21.4 21.4 21.4 21.4 20.6 19.4 148.8

27 21.4 21.4 21.4 21.4 21.4 21.4 2a.4 19.8 19.1 157 126 a3 6.7
25 21.4 21.4 21.4 21.4 21.4 20.4 19.8 19.1

29 21.4 21.4 21.4 21.4 21.4 20.4 19.8 19.1

30 21.4 21.4 21.4 21.4 21.4 2a.4 19.8 19.1

31 21.4 21.4 21.4 21.4 21.4 21.4 21.4 20.8 19.6 157 126 a3 6.7
32 21.4 21.4 21.4 21.4 21.4 21.4 20.8 19.6

33 21.4 21.4 21.4 21.4 21.4 21.4 21.4
34 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 19.6 157 126 a3 6.7
35 21.4 21.4 21.4 21.4 21.4 21.4 21.4 19.6

36 21.4 21.4 21.1 20.9 20.9 2a.9 209 18.3

37 21.4 21.4 21.1 20,9 20.9 20.9 20.9 19.6
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES S FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, °F, Not Exceeding
Line

No. 950 1000 1050 1100 1150 12000 1250 1300 1550 1400 1450 1500 1550 1600 1650

4.0 2.3
4.0 2.3
2.4 2.1
2.4 2.1
4.0 2.5

[E T AP KA

4.0 2.5

ol I - 8

10

11
12 24 2.1
1z 4.0 2.5
14
13

18
17
15
19

20
21
22
23

24

26

27 4.0 2.5
28

30

31 4.0 - B

33
34
33

36
37
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1

MAXIMUM ALLOWAELE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)
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Alloy
Desig.f Class/

Line Naminal Spec UNS Conels Sizef Group
Na. Compaosition Product Form Na. TypelfGrade Na. Temper Thickness, in. P-No.  No.
1 | 1Cr-*sMo Plate S5A-387 12 Kii7=s7 1 4 1
z | 10r-"sMo Wi, pip= SA-e91  1CR Ki17a7 4 1
3 | 1Cr-5Mao Gast pipe S5A426  CP12 Jiime2 4 1
4 | 1Cr-%sMo Farginas SA-1s2 Faz K11me2 1 4 1
s | 10r-“sMo Smls. tube S5A-213 Tz Fii1me2 ... 4 1
& | 1C0r-YsMao Smils. & wid. fittings  S5A-234 WP12 Ki2oe2 1 4 1
7 | 1Cr-tsMo Smls. pipe SA-333 P12 K11me2 4 1
a8 | 10r-*sMa Farged pips 5A-389  FP12 K113s2 4 1
a | 10r-*sMa Plate S5A-387 12 Kiiza7 2 4 1
10 | 1Cr-*sMao Wi, pip= SA-e91  1CR Kii17s7 ... 4 1
11 | 1Cr-"sMo Fargings S5Ah-182  Fi2 Ki1mea 2 4 1
12 | 1Cr-*sMo Forgings 5A-336 F12 k11264 4 1
13 | 10r-W Smils. tuks 5A-213 Ty k12047 1B 1
14 | 1% Cr-"5Mo Castings 5A-217 WCs JizaT2 4 1
13 | 1%0r-“aMa Cast pipe 58476  CP11 JizoT2 4 1
16 | 1%0r-YsMo Bar 473 Bi1 Kii797 4 1
17 | 1% Cr-5Mo-5i Smils. tubs 5199 Ti1 Kii1ze7 .. 4 1
18 | 1% Cr-taMo-5i Farginas SA-182 F11 K113%7 1 4 1
19 | 1% 0r-YsMo-5i Smls. tuke 54213 Tl Kiise7 ... 4 1
2o | 1%Cr-*aMo-5i Smils. & wid. fittings SA-234  WF11 1 4 1
21 | 1% Cr=-taMo-=5i Smls. pipe S5A-333 P11 Kii1ms7 ... 4 1
2z | 1%alr-"2Mo-5i Forgings SA-336  F11 Ki1me7 1 4 1
23 | 1%Cr-*aMo-5i Forged pips 58369  FP11 K11me7 4 1
24 | 1% Cr-"5Mo-5i Plate 5A-387 11 Kii7sa 1 4 1
2n | 1% Cr-5Mo-5i W, pip= S5h-s91 1% CR Ki17s9 4 1
2e | 1%Cr-*aMo-5i Wi, pips 58-691 1%CR K117sa 4 1
27 | 1% Cr-5Mo-5i Fargings S5Ah-182  Fi1a Kiisz2 2 4 1
28 | 1% Cr-taMo-=5i Farginas S5A-336  F11 Kiis72 2 4 1
2o | 1%0r-YaMo-5i Forgings Sf-338  F11 Kiis72 = 4 1
30 | 1%0r-aMo-5i Plate S4-387 11 Kii7es 2 4 1
31 | 1% Cr-5Mo-5i Wi, pip= S5h-s91 1% CR Ki17so 4 1
32 | 1%0r=sMo-Cu Forgings St-se2  E Kilews 2h ot g 1ue z
33 | 1%Cr-*aMo-Cu Forgings S5A-m92  E K11eem < 2% 1k 2
34 | 1% Cr=-t5Mo-=Ti Plate S5A-m17  E k21804 2nats e 1B 2
33 | 130r-taMo-Ti Plate Shm7 E k21804 < 2% 1k 2
3& | 2%Cr-1Mo Tube S5h-199  T22 K21me0 ... LT 1

37 | 2%Cr-1Mo Farginas SA-1s2  Fz2z2 K21ms0 1 LT

Al o RAA

Cmlec $11ha

CA S

T3

K1 mamn

-h

TR
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TABLE 1A (CONT'D)
SECTION I; SECTION IIL CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permitted) External
Tensile Yield (5PT = Supports Only) Pressure

Line  Strength, Strength, Chart

No. ksi kesi I 111 VIIL-1 No. Notes
1 55 33 1200 FOO 1200 Cs5-2 54, Ts

2 L1} 33 NP 700 NP G2a, Wio, W12
3 a0 30 NF T NF G17

4 Y] 32 1200 NP 1200 C5-2 T=

L] &0 32 1200 700 1200 C5-2 4, T=

o 60 32 1200 TO0 1200 C5-2 Gis, 54, Tx

7 60 32 1200 TOO 1200 C5-2 54, Ta

& 60 32 1200 TOO 1200 C5-2 54, Ta

E] L] 40 1200 TOO 1200 CS5-3 54, T=

10 &5 40 NF FO0 NF G2, Wio, W12
11 70 40 1200 TOO 1200 CS5-3 Gis, 54, T4

12 70 40 1200 TOO 1200 CS5-3 Gis, 54, T4

13 60 30 NP NP &80 C5-2

14 70 40 1100 FOO 1100 CS5-3 G1, G17, Gis, T4
1% 70 40 NF TOO NF Gi7

16 70 45 NP TOO 1200 CS5-3 T4
17 60 25 NF NP 1200 CS5a T=
18 60 30 1200 NP 1200 C5-2 G1s, 54, Ts
1% 60 30 1200 TOO 1200 C5-2 54, Ta
20 60 30 1200 TO0 1200 C5-2 Gis, 54, Tx
21 &0 30 1200 FOO 1200 Cs5-2 54, Ts
22 &0 30 1200 NP NF Gis, 54, T>
23 60 30 1200 TOO 1200 C5-2 54, T=
24 &0 35 1200 FOO 1200 Cs5-2 54, Ta
25 60 35 NP sa0 (Gl 3 only?} NP C5-2 G27, Wio, Wiz
26 &0 kL NP 700 NP C5-2 G2, Wio, W12
27 70 40 1200 FO0 1200 C5-3 G1s, 54, T4
28 70 40 1200 NP 1200 C5-2 G1s, 54, T4
2% 75 45 NF NP 1200 C5-2 Ta
30 75 45 1200 TOO 1200 CS5-3 54, T3
31 75 45 NF FO0 NF C5-3 G2, Wio, W12
32 105 20 NF &m0 (SPT) B30 CS5-3 57
33 115 100 NP NP &80 HT-1
34 105 20 NF oo (3PT) &30 C5-2
33 113 100 NF &m0 (3PT) &30 HT-1
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MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)
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TABLE 1A (CONT'D)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, “F, Not Exceeding

Line

No. =20 to 100 150 200 250 300 400 500 600 650 700 750 80O 850 900
1 157 1.4 L 151 171 171 . 1.1 151 15.1 14.7
2 1%.7 17.4 1 1.1 171 171 5

3 17.1 16.8 K} 16.2 15.7 13.2 .

4 17.1 17.1 16.8 16.5 16.5 16.5 16.3 16.0 15.8 13.3 3 14.9 14.3
] 17.1 16.8 165 16.5 16.5 16.3 16.0 15.8 155 53 14.9 14.5
& 17.1 16.8 165 16.5 16.5 16.3 16.0 15.8 155 15.3 14.9 14.5
7 17.1 16.8 165 16.5 16.5 16.3 16.0 15.8 155 15.3 14.9 14.5
] 17.1 16.8 16.5 16.5 16.5 16.3 16.0 15.8 1%.3 L 14.9 14.5
] 18.6 18.6 18.2 17.9 17.9 17.9 17.9 17.9 17.9 17.9 17.9 179 17.4
10 18.6 18.2 17.9 17.9 17.9 17.9 17.9 17.9
11 20.0 . 19.6 19.2 19.2 19.2 1%.2 19.2 19.2 1%.2 12.1 18.6 18.0
12 20.0 20,0 19.6 19.2 19.2 19.2 19.2 19.2 19.2 19.2 12.1 18.6 18.0
13 17.1 17.1 17.1 17.1 16.8 16.2 13.7 1%.4
14 20.0 20.0 20.0 20.0 0.0 20.0 20.0 20.0 12.7 19.2 18.7 FEN-J
1 20.0 20.0 2o.0 20.0 0.0 2o.0 20.0 20.0
1a 20.0 20,0 20.0 2o.0 20.0 20.0 2o.0 20.0 20.0 20.0 2o 19.4 13.7
17 16.7 1%.4 14.6 1.0 12.5 131 12.8 12.6 12.3 12.0 11.7 11.2
14 17.1 171 17.1 16.8 16.2 1%.7 1%.4 15.1 14.8 14.4 14.0 13.6
19 17.1 17.1 17.1 16.8 16.2 13.7 1%.4 15.1 14.8 14.4 14.0 13.6
2o 17.1 171 17.1 16.8 16.2 13.7 1%.4 15.1 14.8 14.4 14.0 12.6
21 17.1 171 17.1 16.8 16.2 13.7 4 15.1 14.8 14.4 14.0 12.6
22 17.1 17.1 17.1 16.8 16.2 15,7 1%5.4 15.1 14.8 14.4 14.0 13.6
23 17.1 17.1 17.1 16.8 16.2 157 1%.4 15.1 14.8 14.4 14.0 13.6
24 17.1 17.1 17.1 17.1 171 17.1 17.1 17.1 17.1 16,8 164 137
25 17.1 17.1 17.1

2a 17.1 171 17.1 17.1 171 17.1 17.1 17.1

27 20.0 20.0 2o.0 20.0 20.0 2o.0 20.0 20.0 19.7 19.2 187 13.7
2a 20.0 . 20.0 2o.0 20.0 20.0 2o.0 20.0 20.0 19.7 19.2 187 13.7
29 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 Za2 137
30 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 Za2 137
31 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4

32 30,0 30.0 20,0 30.0 30.0 30.0 30.0

33 32.9 32.9 32.9 32.9 32.9 32.9 32.9

34 30.0 30.0 30.0 20,0 30.0 30.0 30.0 30,0 29.9

35 32.9 32.9 32.9 32.9 32.9 32.9 32.9 2.9

36 16.7 15.9 1%.6 15.1 15 15.0 1%.0 1%.0 15.0 14.9 14.5 14.5 13.6
37 17.1 171 166 16 16.6 166 loe 16.6 16.6 1b.6 166 13.6
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TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1

MAXIMUM ALLOWAELE STRESS VALUES S FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Mot Exceeding

Line

Mo 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550  1e00 1650
1 11.3 7.2 4.5 2a 1.8 1.1
2

3

4 11.3 7.2 4.5 Za 1.8 1.1
L] 11.2 7.2 4.5 Za8 1.8 1.1
& 11.2 7.2 4.5 Za8 1.8 1.1
7 11.2 7.2 4.5 Za8 1.8 1.1
L 11.3 7.2 4.5 Za 1.8 1.1
El 11.3 7.2 4.5 28 1.8 1.1
]
1 11.3 7.2 4.5 28 1.8 1.1
12 11.3 7.2 4.5 Za 1.8 1.1
13

14 9.3 6.3 4.2 Za

16 %3 6.3 4.2 28 1.9 1.2
17 9.3 6.3 4.2 Za 1.9 1.2
18 9.3 6.3 4.2 Za 1.9 1.2
1% 9.3 6.3 4.2 Za 1.9 1.2
20 9.3 6.3 4.2 Za 1.9 1.2
21 9.3 6.3 4.2 Za 1.9 1.2
22 9.3 6.2 4.2 2a 1.9 1.2
23 9.3 6.2 4.2 2a 1.9 1.2
24 9.3 6.3 4.2 Za 1.9 1.2
25

26

27 9.3 6.3 4.2 Za 1.9 1.2
28 9.3 6.3 4.2 Za 1.9 1.2
29 %3 6.3 4.2 28 1.9 1.2
30 %3 6.3 4.2 28 1.9 1.2
31

32

33

34

EL]
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS

(*See Maximum Temperature Limits for Restrictlons on Class)

Alloy
Desig.f
Line Nominal Spec UNS Group
No. Composition Product Form No. TypeiGrade Mo, Thickness, in. P-No.  No.
1 | 1elr-12Ni-2Mo Fargings 5A-182  F31eH 531609 el & 1
2 | 1elr-12Ni-2Mao Fargings S5A-182  F31eH 531609 el & 1
3 | 1eCr-12Ni-2ZMo Forgings S&-338  FalsH 531609 & 1
4 | 1elr-12Ni-2Mo Faorgings 5A-336  Fa1eH 531609 8 1
5 | 1elr-12Ni-2Mo Farged pipe 5A-q30  FPs1eH 531609 & 1
6 | 1elr-12Ni-2Mo Farged pipe 5A-q30  FPs1eH 531609 & 1
7 | 1elr-12Ni-2Mo Fargings 5A-182  F21se 531600 =5 & 1
&5 | 1elr-12ZNi-2Mo Forgings S5A-182  F21s 531600 =5 & 1
2 | 1elr-12Ni-2Mo Smils. tube 5A-213 TPs1e 531600 & 1
1w | 1elr-12Ni-2Mao Smls. tube 54-213  TPz1e 531600 ES 1
11 | 1eCr-12Ni-2Ma Plate 5A-240 316 531600 & 1
12 | 1eCr-12Ni-2Mao Flate S5A-Z40  31e 531600 & 1
13 | 1eCr-12Ni-2Ma Wi, tube 5A-24%  TP3e 531600 & 1
14 | 1eCr-12Ni-ZMao Wid. tube S5A-Zae  TPse 531600 & 1
17 | 1eCr-12Ni-2Mao Wi, tube S5A-Zae  TP31e 531600 & 1
1s | 1elr-12Ni-2Mao Wid. tube 5A-299  TPz1s 531600 ES 1
17 | 1elr-12Ni-2Mo Smls. & wid. pipe S54-312  TPz1s 531600 & 1
18 | 1eCr-12Ni-zMao Smis. & wdd. pipe 5A-3:12  TPa1e 531600 8 1
1% | 1eCr-12Ni-2Ma Wi, pipe 5A4-3:12  TPse 531600 & 1
20 | 1eCr-12Ni-2Mao W, pipe 5A-:12  TPs1e 531600 & 1
21 | 1eCr-12Ni-2Ma Wi, pipe 5A-3m8 316 531600 & 1
22 | 1eCr-12Ni-2Mao Smils. pipe 5A-376  TP31e 531600 & 1
23 | 1elr-12Ni-2Mo Smls. pipe S&-376  TPz1s 531600 & 1
24 | 1eCr-12Ni-2Mao Smis. & wid. fittings  SA-403  31a 531600 & 1
25 | 1elr-12Ni-2Mo W, pips SA&-q0e  TPsz1e 531600 & 1
26 | 1eCr-12Ni-2Ma Bar 5A-47% 316 531600 & 1
27 | 1eCr-12Ni-2Ma Bar 5A-47% 316 531600 & 1
2a | 1eCr-12Ni-2Ma Wi, tube S5A-pms TP31e 531600 & 1
2% | 1eCr-12Ni-2Ma Wi, tube S5A-pms TP31e 531600 & 1
30 | 1eCr-12Ni-2Mao Wi, tube SA-ems TP31e 531600 & 1
31 1er-12Ni-2Mo W, pips S&-513 TPz1e 531600 & 1
32 | 1eCr-12Ni-2Ma Wi, pipe 5A-514  TPs3e 531600 & 1

- ™ a PRI S RA -

TR - ™

Comm = L1

O o n o
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TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAEBLE STRESS VALUES 5 FOR FERRQOUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permitted External
Tensile ield (SPT = Supports Only} Pressure

Line  Strength, Strength, Chart

Mo. ksi kesi 1 111 VII-1 No. MNotes

1 70 30 1500 500 1500 HA-2 G=, G12, Gis, Ta

2 70 30 1500 NP 1500 HA-2 Gis, Te

3 70 30 NF 00 1500 HA-2 G, Ts

4 70 30 NP NP 1500 HA-2 Te

5 70 30 1500 00 1500 HA-2 Ga, Gi1s, H1, Ts

& 70 30 1500 NP 1500 HA-2 Gis, H1, T9

7 75 30 1500 200 1500 HA-2 G, 512, Gis, Ts

& 75 30 1500 NP 1500 HA-2 Gi12, Gig, Te

El 78 30 1500 200 1500 HA-2 G=, G12, Gis, Ts

10 75 30 1500 NP 1500 HA-2 Giz, Gis, Te

11 78 30 1500 800 1500 HA-2 G=, G512, Gis, Ta

12 75 30 1500 NP 1500 HA-2 Giz, Gis, Te

13 75 30 1500 NP NF G12, Gis, Te, Wiz

14 78 30 1500 200 NP HA-2 G=, G12, Gis, Ts, Wi2, Wiz
1 75 30 1500 NP 1500 HA-2 Gs, Gz, G12, Gis, G24, T7
14 75 30 1500 NP 1500 HA-2 Ga, G12, G1s, G24, Te
17 75 30 1500 00 1500 HA-2 G, 512, Gis, Ts, Wa2, Wiz
158 78 30 1500 NP 1500 HA-2 Gi12, Gis, Te, Wiz
1% 78 30 1500 NP 1500 HA-2 Gz, G=, G12, G1g, G24, T7
20 75 30 1500 NP 1500 HA-2 Gs, G12, G1s, G24, Te
21 75 30 NF 00 NF HA-2 G, Wiz
22 75 30 1500 00 1500 HA-2 Ga, 312, Gis, Hi, Ts, Wiz
23 78 30 1500 NP 1500 HA-2 G12, Gis, Hi, T
24 75 30 NF 800 1500 HA-2 Ga, G12, Ts, W12, W14
25 75 30 NF 00 NF HA-2 G, Wiz
26 75 30 1500 200 1500 HA-2 G, 512, G1s, G22, H1, Te
27 75 30 1500 NP 1500 HA-2 G12, Gis, G522, H, Te
28 75 30 NP 500 NP G=, Wiz
29 75 30 NF NP 1500 HA-2 Ga, G12, G2g, T7
30 75 30 NF NP 1500 HA-2 G12, G24, Te
31 75 30 NF 00 NF HA-2 G, Wiz
32 75 30 NF 00 NF HA-2 G, Wiz
33 75 30 1500 200 1500 HA-2 G, G1s, Ta
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Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psil, for Metal Temperature, “F, Not Exceeding

Line

No. -20 to 100 150 200 300 400 500 600 650 700 750 800 850 900
1 20.0 20.0 19.4 19.2 18.0 17.0 1.6 16.3 14.1 159 15.7 1.6
2 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11.4 11.3
3 20.0 20.0 19.4 19.2 18.0 17.0 1é.6 16.3 14.1 15.9 15.7 15.6
4 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 118 11.6 11.3
= 20.0 20.0 19.4 19.2 18.0 17.0 166 16.3 16.1 159 15.7 1%.6
& 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11.4 11.3
7 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
& 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 11.8 11.6 11.%
El 20.0 20.0 20.0 19.3 18.0 17.0 1é.& 16.3 14.1 159 15.7 156
16 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11.4 11.3
11 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
12 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 11.8 11.6 11.%
13 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 118 11.6 11.%
14 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
15 17.0 17.0 17.0 16.4 1.3 14.3 14.1 13.9 13.7 13.3 13.4 13.2
16 17.0 14.7 13.2 12.1 11.3 10.7 10.% 10.3 10.1 10.0 9.9 9.8
17 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
18 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 11.8 11.6 11.%
19 17.0 17.0 17.0 16.4 15.3 14.3 14.1 13.9 15.7 13.3 13.4 13.2
20 17.0 14.7 13.2 12.1 11.3 1.7 10.% 10.3 10,1 1000 9.9 9.5
21 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9 .
22 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9 15.7 15.6
23 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 118 11.6 11.%
24 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9 15.7 15.6
25 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9
26 20.0 20.0 20.0 19.3 18.0 17.0 166 16.3 16.1 159 15 1%.6
27 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11. 11.3
28 20.0 20.0 20.0 19.3 18.0 17.0 166 16.3 16.1 159
29 17.0 17.0 17.0 16.4 1.3 14.3 14.1 13.9 13.7 13.3 13.4 13.2
30 17.0 14.7 13.2 12.1 11.3 10.7 10.% 10.3 10.1 10.0 °9.% 9.8
31 20.0 20.0 20.0 19.3 18.0 17.0 1é.& 16.3 14.1 159

3z 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159

33 20.0 20.0 20.0 19.3 18.0 17.0 1é.& 16.3 14.1 159 15.7 156
34 20.0 17.3 15.6 14.3 12.3 12.6 12.3 12.1 11.9 11.8 114 11.%

-

-,

-
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Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Not Exceeding

Line

Mo, 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550  1e00 1650
1 15.4 15.3 15.1 12.4 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
2 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 21 2.3 1.7 1.3
3 1%.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
4 11.4 11.3 11.2 11.1 9.8 7.4 s 4.1 a1 23 1.7 1.2
L] 15.4 15.3 15.1 12.4 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
& 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
7 17.4 15.3 1%.1 12.4 2.8 7.4 a5 4.1 21 2.3 1.7 1.3
& 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
El 1%.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
10 11.4 11.3 11.2 11.1 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
11 1%.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
12 11.4 11.3 11.2 11.1 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
13 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
14 15.4 15.3 15.1 12.4 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
1 13.1 13.0 129 103 8.3 6.3 47 ER 26 1.9 1.4 1.1
14 9.7 9.6 a.m 9.4 8.3 6.3 47 X 26 1.9 1.4 1.1
17 15.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 23 1.7 1.2
15 11.4 11.3 11.2 11.1 2.8 7.4 a5 4.1 21 2.3 1.7 1.3
19 13.1 13.0 129 109 8.2 6.2 47 X 26 1.9 1.4 1.1
20 %7 9.6 9.5 2.4 §.3 6.3 47 2.5 2.6 1.9 1.4 1.1
22 1%.4 15. 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
23 11.4 11.3 11.2 11.1 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
24 15.4 15.3 1%.1 2.4 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
28 15.4 15. 1%.1 2.4 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
27 11.4 11. 11.2 11.1 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
28
29 13.1 13.0 129 103 8.3 6.3 47 X 26 1.4 1.1
30 9.7 9.6 0.5 2.4 8.2 6.2 47 X 26 1.4 1.1
31

3z

33 15.4 15.3 15.1 12.4 9.8 7.4 a5 4.1 21 2.3 1.7 1.3
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. Parameter Analisis Proximate Parameter Analisa Ultimate (%) NiIai_ NiIai_

No Tipe Bahan Bakar (%) Kalori Kalori

(kcal/kg) | (Ki/kg)

IM A VM FC C H (0] S N
1 | Jerami Padi 8.17 | 22.51 | 54.68 1464 | 32.6 | 4.59|39.55 | 0.13 | 0.62 3131 | 13108.87
2 | Sekam Padi 8.01 | 24.74 | 53.24 14.01 | 32.85 | 4.79 | 37.17 | 0.06 | 0.39 3226 | 13506.62
3 | Kertas 595 | 874 | 745 10.81 | 39.38 | 5.62 | 46.04 | 0.07 | 0.15 3714 | 15549.78
4 | Kotoran Sapi 8.92 | 20.97 | 55.5 14.61 | 36.47 5.8 |34.65 | 0.23 | 1.88 3781 | 15830.29
5 | Sampah Organik Pasar 5.45| 9.39 | 69.29 15.87 | 41.12 | 6.77 | 40.66 | 0.3 | 1.76 3865 | 16181.98
6 | Rumput Liar llalang 9.23 | 6.48 | 67.23 17.06 | 4437 | 6.65 | 41.59 | 0.18 | 0.73 3923 | 16424.82
7 | Sabut Kelapa 14.84 | 4.03 | 57.48 23.65 | 45.08 | 5.77 | 44.63 | 0.18 | 0.31 3933 | 16466.68
8 | Bagas Tebu 9.37 | 3.08 | 74.23 13.32 | 41.7 | 6.19 |42.68 | 0.16 | 6.19 4138 | 17324.98
9 | Bambu 8.89 | 2.71|72.34 16.06 | 46.73 6|43.92 | 0.15 | 0.49 4186 | 17525.94
10 | Kayu 11.03 | 1.54 | 72.55 14.88 | 42.97 | 6.47 | 48.76 | 0.09 | 0.17 4198 | 17576.19
11 | Batok Kelapa 10.39 | 0.53 | 70.77 18.31 | 46.52 | 6.78 | 4596 | 0.1 | 0.11 4419 | 18501.47
12 | Kulit Sawit 10.35| 2.14 | 69.32 18.19 | 49.96 | 6.36 | 41.07 | 0.07 | 0.4 4587 | 19204.85
13 | Kulit Buah Jarak 5.87 | 4.88 | 65.85 234 | 46.62 | 588 | 41.3|0.07 | 1.25 4658 | 19502.11
14 | Bungkil Buah Jarak 5.04 | 7.45 | 75.66 11.85|47.32 | 6.79 | 33.04 | 0.23 | 5.17 5211 | 21817.41
15 | Plastik 0.89 | 0.28 | 92.9 593 | - - - - 5551 | 23240.93
Batubara Peringkat
16 | Rendah 25,99 | 5.25 ] 34.11 34.65 | 51.66 | 6.92 | 35.15 | 0.48 | 0.54 4601 | 19263.47
Briket Batubara

17 | Karbonisasi 6.42 | 15.82 | 24.64 53.12 | 65.19 | 3.87 | 13.96 | 0.29 | 0.87 5891 | 24664.44
18 | Arang Kayu 6.97 | 5.14 | 11.64 76.25 | 80.44 45| 9.44 | 0.21 | 0.27 6889 | 28842.87
19 | Arang Batok 6.32 | 1.85| 8.93 829 | 85.65 | 2.37 | 9.87 | 0.02 | 0.21 7399 | 30978.13
20 | Kokas Minyak Bumi 0.53 | 0.85 ] 14.72 83.9|79.74| 3.31| 10.6 |4.47 | 161 8634 | 36148.83
21 | Ban Bekas 0.73 | 4.04 | 67.97 27.26 | 83.8 7.6 31| 14| 04 9345 | 39125.65
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Babcock & Wilcox

Note: The following steam tables and Fig. 1 have been abstracted from ASME Steam Thbles: Thermodynamic
and Transport Properties of Steam {copyright 1983 by the American Society of Mechanical Engineers).
Table 1
Properties of Saturated Steam and Saturated Water (Temperature)'
Volume, {t%1b Enthalpy,” Btu/lb Entropy, Btu/lb F
TEF‘P P;:::' Water Evap Steam Water Evap Steam Water Evap Steam Tel_i“‘l’
Uy Ve Ve H, Hy H, S St ¢

32 0.08859 | 0.01602 3305 3305 —0.02 10755 10755 | 0.0000 21873 2.1873 32
35 0.0999i | 0.01602 2548 2948 3.00 10738 1076.8 0.0061 2.1706 2.1767 35
40 0.12163 | Q.01602 2446 2446 8.03 1071.0 1079.0 0.0162  2.1432 2.1554 40
45 0.14744 | 0.01602 2037.7 2037.8 13.04 1068.1 1081.2 0.0262 2.1164 2.1426 45
50 0.17786 | 0.01602 1704.8 1704.8 18.05 1065.3 1083.4 0.0361 2.0901 2.1262 50
60 0.2561 0.01603 1207.6 1207.6 28.06 1059.7 10877 0.0555 20391 2.0946 &0
70 Q0.3629 0.01605 868.3 868.4 38.05 1054.0 1092.1 0.0745 1.9900 2.0645 70
80 0.5063 0.01607 £33.3 633.3 48.04 1048.4 1096.4 0.0932 1.9426 2.0359 80
80 0.6981 0.01610 468.1 468.1 58.02 10427 1100.8 01115 1.8870  2.0086 =17]
100 0.8492 0.01613 350.4 350.4 68.00 1037.1 1105.1 0.1295 1.8530 1.9825 100
110 1.2750 0.01617 265.4 265.4 77.98 1031.4 1109.3 0.1472 1.8105 1.9577 110
120 1.0827 0.01620 203.25 203.26 87.97 10256 11136 0.1648 1.7693  1.9339 120
130 2.2230 0.01625 157.32 157.33 57.96 1019.8 1117.8 0.1817 1.7295 1.9112 130
140 2.8892 0.01629 122.98 123.00 107.85 10140 11220 0.1985 1.6210 1.8895 140
150 3.718 0.01634 97.05 97.07 117.95 1008.2 1126.1 0.2150 1.6536 1.8686 150
180 4.741 0.01840 77.27 77.29 127.96 1002.2 1130.2 0.2313 1.6174 18487 | 160
170 5.993 0.01645 62.04 62.06 137.97 996.2 1134.2 0.2473 1.5822 1.8255 170
180 7.511 0.01651 50.21 50.22 148.00 990.2 1138.2 0.2631 1.5480 1.8111 180
190 9.340 0.01657 40.94 40.96 158.04 984.1 1142.1 0.2787 1.5148 1.7934 190
200 11.526 0.01664 33.62 33.64 168.08 9779 11460 0.2940  1.4824 1.7764 200
210 14.123 01671 27.80 27.82 178.15 971.6 1149.7 0.3091 1.4509 1.7600 210
212 14.696 0.01672 26.78 26.80 180.17 97C.3 1150.5 0.3121 1.4447 1.7588 212
220 17.186 0.01678 2313 23.1% 188.23 965.2 1153.4 0.3241 1.4201 1.7442 220
230 20.779 0.01685 19.364 12.381 198.33 958.7 1157.1 0.3388 1.3902 1.7290 23G
240 24,968 0.016e83 16.304 16.321 203.45 952.1 1160.6 0.3533 1.3609 1.7142 240
250 29825 | coivol 13802 13819 21850 9454 11640 | 03677 13328 L7000 | 250
260 35.427 0.01709 11745 11,762 228.76 9386 1167.4 | 03819 12043 g6z ' | 260
270 41.856 0.01718 10.042 10.060 23895 931.7 1170.6 0.3960 1.2769 270
280 45.200 0.01726 8.627 8.644 249.17 924.6 1173.8 0.4098 1.2501 1.6599 280
290 57.560 0.01736 7.443 7.460 259.4 817.4 1176.8 0.4236 1.2238 1.6473 250
300" 67.005 0.01745 6.448 6.466 269.7 910.0 1179.7 04372 11873 1.6351 300
310 77.67 0.01755 5.609 5.626 280.0 802.5 1182.5 0.4506 1.1726 1.6232 310
320 89.64 0.01766 4.896 4914 290.4 894.8 1185.2 0.4640 1.1477 16116 320
340 117.99 0.01787 3.770 3.788 311.3 878.8 1190.1 0.4902 1.0990 1.6892 | 340
360 153.01 001811 2.939 2,957 332.3 862.1 1194.4 0.5161 10517 1.5678 360
380 195.73 0.01836 2.317 2.335 353.6 B844.5 1198.0 {.5416 1.0057 1.5473 380
400 247.28 0.01864 1.8444 1.8630 3751 825.9 1201.0 ¢.5667 0.9607 1.5274 400
420 308.78 0.01894 1.4308 1.4997 396.9 806.2 1203.1 0.5915 0.91865 1.5080 420
440 381.54 0.01926 1.1976 1.2188 419.0 785.24 1204.4 06161  0.8729 1.4890 440
460 466.9 0.0196 0.9746 0.9942 441.5 763.2 1204.8 0.6405 0.8289 1.4704 460
480 566.2 0.0200 0.7972 0.8172 464.5 739.6 1204.1 0.6648 0.7871 1.4518 480
500 580.9 0.0204 0.6545 0.6748 487.9 714.3 1202.2 0.6890 0.7443 1.4333 500
520 8l12.5 0.0209 0.5386 0.5596 512.0 687.0 1189.0 0.7133 0.7013 1.4146 - 520
540 962.8 2.0215 0.4437 0.4651 536.3 657.5 1154.3 0.7378 0.6577 1.3954 540
560 11334 0.0221 0.3651 0.3871 562.4 825.3 1187.7 0.7625 0.6132 1.3757 560
580 1326.2 0.0228 0.2994 0.3222 589.1 589.9 1179.0 0.7876 0.5673 1.3550 580
600 15432 0.0236 0.2438 0.2675 617.1 550.6 1167.7 0.8134 05196 1.3330 600
620 1786.9 0.0247 0.1962 0.2208 646.9 506.3 11532 0.8403 0.4689 1.30092 620
640 20589 0.0260 0.1543 0.1802 679.1 454 6 1133.7 0.8686 0.4134 1.2821 540
660 2365.7 0.0277 0.1168 0.1442 714.5 352.1 1107.0 0.8985 0.3502 1.2498 660
680 2708.6 0.0304 0.0808 61112 758.5 210.1 1068.5 0.9365 0.2720 1.208B6 580
700 3094.3 0.0366 0.0386 0.0752 g2z2.4 172.7 995.2 0.9901 0.1430 1.1390 700

705.5 | 3208.2 0.0508 a 0.0508 306.0 0] S06.0 1.0612 0 10612 705.5
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Lanjutan B.1

Babcoclk & Wilcox

Table 2
Properties of Saturated Steam and Saturated Water (Pressure)’
P ™ Volume, ft*/1b Enthalpy,® Btu/lb Entropy. Btu/ib F | Energy, Btu/lb B
TESS. 141} Tress.
psia Fp Water  Evap Steam Water Evap Steam | Water Evap Steam | Water Steam psia
vy Y Uy H H, H, 5y St e y u,

0.0886 | 32.018| 0.01602 3302.4 3302.4 0.00 10755 10755 0 21872 21872 0 10213 0.0886
0,10 | 35023 | 0.01602 2945.5 2945.5 3.03 1073.8 1076.8 | 0.006]1 21708 21766 | 3.03 10223 0.10
D.15 | 45453 | 0.01602 2004.7 2004.7 13.50 10679 10814 | 0.0271 21140 2.1411{ 1350 1025.7 0.15
0.20 | 53.160 | 0.01603 1526.3 1526.3 21.22 1063.5 10847 | 0.0422 20738 2.1160| 21.22 10283 0.20
0.30 | 64.484 | 0.01604 1039.7 1039.7 3254 1057.1 1089.7 | 0.0641 2.0168 2.080%| 32.54 1032.0 0.30
D40 | 72.869| 0.01606 792.0 792.1 4092 1052.4 1093.3 [ 00799 1.9762 2.0562| 40.92 1034.7 0.40
0.5 79.586 | 0.01607 6415 641.5 47.62 10486 10963 | 0.0925 19446 20370 47.62 10369 0.5
0.6 86.218 | 0.01609 540.0 540.1 53.26 1045.5 1098.7 [ 0.1028 19186 2.0215] 53.24  1038.7 0.6
0.7 90.09 | 0.01610 466.93 466.94 58,10 10427 11008 | 0.3 18966 2.0083| 5810 1040.3 0.7
0.8 94,38 | 0.01611 41167 411.69 £2.39 1040.3 1102.6 | 01117 18775 1.9970| 6239 1041.7 0.8
0.9 9824 | 0.01612 36841 368.43 66.24 1038.1 1104.3 | 0.1264 18606 19870] 6624 10429 0.9
10 |1on7a | 001614 33359 333.60 69.73 1036.1 1105.8 | 0.1326 1.8455 19781| 69.73 1044.1 1.0
2.0 |126.07 | 001623 173.74 173.76 94,02 10221 11162 | 0.1750 17450 1.9200| 94.03 1051.8 2.0
3.0 |141.47 | 001630 11871 118.73 109.42 1013.2 11226 | 02002 16854 1.8864 | 109.41 1056.7 3.0
40 |152.86 | 001636  90.63 9064 | 12092 1006.4 11273 | 0.2199 1.6428 1.8626( 120.90 1060.2 4.0
5.0 |162.24 | 0.01641 72.515 73.53 123020 10009 1131.1 | 0.2349 16094 1.8443] 130.18 -1063.1 5.0
6.0 |170.05 | 0.0l645  61.967 6198 | 13803 9962 11342 | 0.2474 1.5820 1.8294 | 138.01 1065.4 6.0
7.0 | 17684 | 0.01645  53.634 53.65 144.83 9921 1136.5 | 02581 1.5587 1.8168| 144.81 1067.4 7.0
8.0 |182.86 | 0.01653  47.328 47.35 150.87 9885 1139.3 | 02676 15384 1.8060 | 150.84 1069.2 8.0
9.0 | 18827 | 0.01656  42.385 42,40 | 156.30 9851 11414 | 02760 1.5204 1.7964| 156.28 1070.8 9.0
100 [193.21 | 0.01659  38.404 38.42 161.26 9821 11433 | 0.2836 15043 1.7879 | 161.23 1072.3 10
14696 |212.00 | 0.01672  26.782 2580 | 180,17 9703 11505 | ©.3121 14447 1.7568 | 180.12 1077.6 | 14.696
15 | 213.03 | 0.01673  26.274 26.29 18121 969.7 11509 | 0.3137 1.4415 1.7552 | 181.16 1077.9 15
20 22796 | D.01883  20.070 20087 | 19627 9501 11563 | 0.3358 1.3962 1.7320| 196.21 1082.0 20
30 |250.34 | 0.01701 137266 13744 | 2189 0452 11641 | 03882 13313 1.6935 | 2188 10879 30
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ac QUL L L4 sua Fyr] 1 wasm Ll loegmas  LosoD e Lusre. L canr
S50 001727 B.A967 &, 2 9239 1174, 1izaz. 1 6586 1 1095.3 50
s0 001738 T.1B62 7. 2 9154 11776 | 0.4273 1.2187 16440 o 10980 &0
70 0.017a8 S.1875 5. 7 89078 11806 | 04411 11905 16316 5 11002 70
80 001757 5.4536 5. 1 9009 1183.1 | 04534 11675 16208 =l 11021 20
20 001766 48777 a 7 2946 11853 | 0464z  1.1470 1.6113 A 1103.7 o0
100 001774 4’4133 a 5 2ER.6 lim7.2 | 04743 1.1284 1.6027 = 1105.2 100
1zo0 001789 37097 E & 277.8 1190.4 | 04919 1.0960 1.5879 .2 1107.6 120
1a0 0.01803 3.zZ010 ER a 268.0 1123.0 | 0.5071 1.0681 1.5752 B 1109.6 140
160 OO1815 Z.E165 2. 1 B859.0 11951 5206 1.0435 1.5841 5 1111.2 160
180 Qo18R27 2.5129 EX -3 850.7 11896.2 ‘5228 1.0215  1,5543 6 11125 180
200 001839 2.2eu9 2. 5.5 8428 11983 | 05438 1.0016 15454 -1 1113.7 zao
250 0.01865 1.8245 1. 1 2250 1201.1 | 9.5673 0 1.3264 3 11158 250
300 0.01889 15238 1. 0 BOB.S 120295 | o5s82 0922 1.5105 g 1117.2 =00
350 001913 1.3064 1. a8 794.2 12040 | D.6059 08909 1.4968 ‘s 11181 250
a0a 00193 114162 1 2 7804 12046 | 9.6217 08630 1.4347 7 11187 ago
450 00195 101224 1. 3 767.5 1204.8 | D.6360 O.B3A7E  1.4738 .7 1118.9 450
500 0.0198 0890787 X 5 7551 n.2148  1.4638 7 11188 500
550 0.0199 0.82183 0. 3 743,35 0.7936 l.a547 .9 i118.6 550
&00 0.0201 0.74962 o 7 73z.0 ©.7738 1.4461 = 1118.2 600
700 0.0205 0.63505 o. .6 7102 ©.7377 1.4304 = 11169 700
800 0.0209 0.54809 e .8 BE9.6 0.7051  1.4163 .7 1115 80O
900 D.o212 0.a7968 Q.5 .7 669.7 0.56753 1.4032 2 1113.0 200 .
1000 0.0216 0.42436 o 3 B50.4 0.6476 1.3810 6 1110.4 1000
1100 0.0220 037863 o, 5 621.6 0.6216 1.3794 1 1107.5 1100
1zo0 00223 0.34013 o. 9 &13.Q 0.5969  1.3683 -9 1104.3 1z00
1300 olozz7 0.20722 o, 5.6 594.6 0.5733 1.3577 1 1100.9 1300
1400 ©.0z231 ©.27871 Q. 8 576.5 05507 1.3474 2.9 1097.1 1400
1500 0.02356 0.25372 o. 7 553.4 0.5288 1.3373 2 1093.1 1500
Zooo 0.0257 0.16266 a. 1 466.2 0.4256 1.2a831 6 1068.6 2000
zs00 D.0286 ©. 10209 a 7 361.6 0.3206 1.2345 5 1632.9 2500
=000 0.03432 0.05073 Q 8 218.4 61891 1.1619 = 73,1 2000
3z08.2 0.0s508 o o. el = a 10612 .9 875.9 azo8.2
1. See Note 1, Table 1.
2. See Note 2, Thble 1.
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WELDED AND SEAMLESS WROUGHT STEEL PIPE ASME B36.10M-2004

Table 1 Dimensions and Weights of Welded and Seamless Wrought Steel Pipe

Customary Uit [S'tda";zt::;a[t;g] S Unt

Outside Wall ~ Plain End  ExtraStrong (XS), Qutside Wall ~ Plain End

NPS  Diameter, Thickness, ~Weight,  orDouble Extra  Schedule DN Diameter, Thickness,  Mass,
Note (1))  In, in. Ib/ft Strong (XXS)] No.  [Note(2]  mm mm kg/m
' 0.405 0.049 0.19 - 10 6(3) 10.3 1.4 0.2
% 0405 0,057 0.1 - 30 60 03 14 032
% 0405  0.068 0.24 51D i 6(3) 103 173 037
% 0405 0.095 0.31 XS 80 603 103 24 047
Y 0.540 (.065 0.3 . 10 803 137 1.65 049
W 050 0073 0.36 . 30 803) 13.7 1.85 054
Y 0560 0088 0.43 ST i0 803 13.7 2.24 0.6
% 0560 0119 0.54 XS 80 83 13.7 3.02 0.80
% 0675  0.065 0.42 " 10 10 17.1 1.65 0.6
% 0.675 0.073 047 . 30 10 17.1 1.85 070
Y/ 0675 0.1 0.57 S0 i 10 17.1 231 084
Y/ 0675 012 0.74 XS 80 10 17.1 3.20 1.10
Y 0.840 (.065 (.54 . b 15 13 1.65 080
Y 0.840 0.083 (.67 . 10 15 13 211 1.00
i 0840 0,095 0.76 . 30 15 13 241 112
% 0840 0109 085 ST §0 15 13 177 127
112

" 0860 0147 1.09 X5 80 15 13 13 1.62
h 0840 0188 131 " 160 15 13 478 1.95

A 0860 0294 172 X5 15 13 147 155
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Lampiran C.2 Tegangan maksimum yang diijinkan untuk berbagai bahan.
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TAELE 14
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Al
Desi./  Clasy
Line HNominal Spet UNES Cond.t Slzerf Group
Ho. Composition Product Form Ho.  TypefGrade  Ho.  Temper Thickness, In. F-No.  Ho.
1 | Carbon stedd Shest Sh-eln L. Konoan 1 1
z | Carbon stedd Bar SA-eTS 4% 1 1
3 | Carban stegd Wid. plpe S8-134 A 2334 1 1
4 | Carban steg Plaw SA-233 A 1 1
5 | Carbon stedd Plats S4-285 A Kolmoo 1 1
& | Carbon stedl Plats S4-285 A Kolmoo 1 1
7 | Carbon stedd Wid. plpe SA-eT2  has Kolmoo 1 1
& | Carbon sted Shest SA-414 A Ko1mo1 1 1
2 | Carbon sted Wi, wke Sh-178 A Kol2a0 1 1
10 | Carban stes Wi, wke Sh-178 A Kol2a0 1 1
11 | Carban stes WL e S4-178 A Eolz2a0 1 1
12 | Carban ses Wi, wike Sh4-178 A Eolzaoo 1 1
13 | Carbon sted Smik. ke S4-172 Kolzon 1 1
14 | Carbon sted Smik. ke S4-132 ko120l 1 1
1% | Carbon sted Smik. ke S4-132 ko120l 1 1
18 | Carbon sted Wi, ke S4-214 Kolsa7 1 1
17 | Carban stes Wi, wke Sh-228 Eo1201 1 1
12 | Carban stes Wi, wke Sh-228 Eo1201 1 1
1% | Carban stes Wi, wke Sh-228 Eo1201 1 1
20 | Carban stes Wi, wke Sh-228 Eo1201 1 1
21 | Carbon sted Smik. ke Sh-558 A Kolsa7 1 1
22 | Carban stes Wi, wke Sh-357 A2 Kolea7r 1 1
23 | Carban stes Wid. plpe S4-53 E7a Eo2=a4 1 1
24 | Carban stes Wld. plpe SA-n3 Eia Ko2mod 1 1
25 | Carban stes Wid. plpe Sh-53 E7A KEo2=o4d 1 1
2& | Carban stes Wid. plpe Sh-53 F 1 1
27 | Carban stes sme. plps Sh-53 A KEo2=o4d 1 1
2& | Carban stes sme. plps Sh-53 A KEo2=o4d 1 1
29 | Carbon sted smk. plps S4-108 A Ko2=o1 1 1
33 | Carbon stedd smk. plps S4-108 A Ko2=o1 1 1
31 | Carbon stedd Wid. plpe S4-135 A 1 1
32 | Carban sted Forged plps SA-3:%  FPA Kozaal 1 1
33 | Carbon sted Wid. plpe SA-mET Ki11=ao 1 1
34 | Carbon sted Wid. plpe SA-mET Ki11=ao 1 1
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TAELE 1A
SECTION I; SECTION IIL, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permittec) External
Tensile ield (SPT = Supports Only) Pressure

Line Strength, Strength, Chart

Mo, ksi ksi 1 11 WII-1 Na. Notes
1 40 20 NF NP &S0 CS-s

2 45 22.% NF &30 (Gl 2 only? Q00 C5s Gio, G22, Ga=, T2
3 45 24 NP s00 (Gl 2 only? NP G5 Ga7, Wiz

4 45 24 NF 300 (Gl 2 only) &850 C5a G4, Ga7

5 45 24 200 NP NP C5-1 Gio, T2

& 45 24 NP FO0 200 G5 Gio, G2m, T2

7 45 24 NF FOO NF C5a e, Wio, W12

& 45 2 NP NP Q00 C5-1 Gio, Ga=, T2

El 47 26 1000 NP NP C5a Gio, 51, T2, Wis
10 47 26 1000 NP NP G5 G4, Gio, 51, T2
11 47 26 1000 NP NF Gs, Gio, 51, T2
12 47 26 NF NP 1000 C5a G24, Gas, T2, We
13 47 26 NP NP 200 G5 Gio, G2m, T2
14 a7 26 1000 NP NF C5a Gio, 51, T2
1= 47 26 NF NP 1000 C51 Gio, T2
16 47 26 NF NP 1000 C5a G24, Gas, T2, Wa
17 47 26 1000 NP NP C5a Gio, 51, T2, Wiz
15 47 26 1000 NP NP C5-1 G4, Gio, 51, T2
12 47 26 1000 NP NP C5a Gz, Gio, 51, T2
20 47 26 NP NP 1000 C5-1 G24, Gam, T2, We
21 47 26 NF NP 1000 C5a Gio, T2
22 47 26 NP NP 1000 G5 G24, G2m, T2, We
23 45 30 200 NP NP C5-2 Gs, Gio, 51, T2
24 45 30 200 300 (Gl 2 only? NP C5-2 Gio, 51, T2, Wiz, Wiz
2= 45 30 NP NP 200 C5-2 G24, G2m, T2, We
26 43 30 T NP NF Gz, Gio, Gis, T2
27 45 30 200 00 (Gl 2 only? NP C5-2 Gio, 51, T2
28 45 30 NF Too LSPT LT C5-2 Gio, Gzs, T2
29 45 30 1000 TOO NP C5-2 Gio, 51, T2
30 45 30 NF NP 1000 C5-2 Gio, T1
31 45 30 NF NP Q00 C5-2 G24, Gas, T2, We
32 45 30 1000 NP NP C5-2 Gio, 51, T
33 45 30 NF 300 (Gl 2 onlyl NP C5-2 Gs7
34 45 30 NP NP an0 C5-2 G24, T2, We
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Hasil

TABLE 1A

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES S FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)
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Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Mot Exceeding

Line

No. =20 to 100 150 200 200 400 500 600 650 700 750 ] 850 00
1 11.4 11.4 11.4 11.4 11.4 10.9 10.2 9.9 .
2 12.9 12.9 12.9 12.9 12.8 12.2 11.3 111 10,7 10.4 9.0 7.8 5.0
E} 12.9 12.9 12.9

4 12.9 12.9 12.9 12.9 12.9 12.9 12.3 11.9

= 12.9 12.9 12.9 12.9 12.9 12.3 11.% 11.5 10.7 8.2 6.6 0
& 12.9 12.9 12.9 12.9 12.9 12.9 12.3 11.% 11.5 10.7 9.0 7.8 6.3
7 12.9 12.9 12.9 12.9 12.9 12.3 11.% 11.5

8 12.9 12.9 12.9 12.9 12.9 12.9 12.8 12.4 11.9 10.7 9.0 7.8 6.3
9 1.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.0 7.1 5.0
10 1.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 1.7 9.0 7.1 4.3
11 11.4 11.4 11.4 11.4 11.4 11.3 10.9 1005 2.1 7.7 &1 4.2
12 11.4 11.4 11.4 11.4 11.4 11.4 11.3 10.% 105 9.1 7.8 67 55
13 12.4 13.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.z 7 6.3
14 1.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 %0 71 50
15 1.4 13.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.2 7.9 6.3
16 11.4 11.4 11.4 11.4 11.4 11.4 11.2 10.9 1005 %1 7.8 &7 55
17 12.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.0 7 5.0
18 13.4 13.4 13.4 13.4 13.4 13.3 1.8 12.4 10.7 9.0 71 4.3
19 11.4 11.4 11.4 11.4 11.4 11.3 10.% 105 9.1 7.7 6.1 4.3
20 11.4 11.4 11.4 11.4 11.4 11.4 11.3 10.9 1005 9.1 7.8 67 5.5
21 1.4 13.4 12.4 13.4 13.4 13.4 13.3 12.8 12.4 10.7 9.2 7.9 6.3
22 11.4 11.4 11.4 11.4 11.4 11.4 11.3 10.9 1005 9.1 7.8 67 4.3
23 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.7 6.1 4.3
24 13.7 13.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.0 7.1 5.0
25 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.9 67 55
26 &2 &2 &2 8.2 8.2 8.2 8.2 7.5 6.4
27 13.7 13.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.0 7.1 5.0
28 13.7 13.7 13.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.3 7 6.5
29 12.7 12.7 13.7 13.7 13.7 13.7 13.7 12.5 10.7 9.0 7 5.0
30 13.7 13.7 13.7 13.7 13.7 13.7 13.7 13.7 125 10.7 9.2 7.9 &.5
31 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.9 67 55
32 12.7 12.7 13.7 13.7 13.7 13.7 13.7 125 10.7 9.0 7 5.0
33 13.7 13.7 13.7 » »

34 11.7 11.7 11.7 11.7 11.7 11.7 11.7 11.7 106 9.1 7.9 67

L] 14 3 14 3 14 3 14 7 13 & 172 8 17 4 11 9 10 7 Qa4 -3
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TAELE 1A
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, °F, Not Exceeding

Line

No. 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650
1

2

3

4

L]

&

7

]
L] 3.0 1.5
10 2.6 1.3
11 2.6 1.2
12 2.8 21
13
14 2.0 1.5
1 4.5 2.5
16 3.8 2.1
17 2.0 1.5
1s 2.6 1.3
19 2.6 1.2
2o 2.8 21
21 4.5 2.5
22 2.6 1.2
23

24

25

26

27

25

29 3.0 1.5
30 4.5 2.5
31 .
32 3.0 1.5
33

34

35
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TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES S FOR FERROUS MATERIALS

{(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig.f Classf
Line Naminal Spec UNS Cond.f Sizef Group
No. Composition Product Form Ma. TypefGrade No. Temper Thickness, in. P-No. No.
1 | Carbon steel Wi, pip= 5A-134 A2ssB 1 1
2 | Carbon stee) Plate SA-2ss B 1 1
3 | Carbon steel Plate Sh-zss B Kaoz2oo 1 1
4 | Carbon stes| Plate SA-Z2as B Koz2oo 1 1
5 | Carbon ste) WK, pip= SA-e72  Amo Kaz22o0 1 1
& | Carbon stes| Shest 5A-114 B Kaz22om 1 1
7 | Carbon stes| Bar SA-a7s 55 1 1
s | Carbon stes| Bar SA-673 =5 1 1
2 | Carbon stes) WK, pip= SA-134  A2s3C Ka2ao1 1 1
10 | Carbon stesl Plate SA-2sz O Kazaom 1 1
11 | Carbon stesl Plate SA-zen © Kozsol 1 1
12 | Carbon stesl Smils. & wid. pipe SA-333 1 Kazoos 1 1
13 | Carbon stesl Smis. & wid. tube Sh-334 1 Kosoos 1 1
14 | GCarbon stesl Wid. tube SA-334 1 Kazooe 1 1
15 | Carbon stesl Plate 5A-51s =5 Kolsoo 1 1
16 | Carbon steel Smils. pipe SA-m2a 11 KoZio4 1 1
17 | Carbon stee| W, pip= SA-eT1 CAns Kozaol 1 1
1s | Carbon stes| W, pip= SA-e71 CEns Ko22a2 1 1
1% | Carbon steel W, pip= SAe72  Ann KoZaol 1 1
20 | Carbon stesl W, pip= 5A-e72  Ban Kazool 1 1
21 | Carbon steel W, pip= SA-e72  Cos Kolsoo 1 1
22 | Carbon stesl W, pipe SA-s72  E=s Kaz2o2 1 1
23 | Carbon stesl Sheet SA-q14 Kozmos 1 1
24 | Carbon stesl Bar SA-36 Kozeoo 1 1
25 | Carbon stesl Bar Sh-36 Kozeoo 1 1
26 | Carbon stee| Plate, sheet Sh-3a KozZeoo 1 1
27 | Carbon stee| Plate, shest Shea2 A Koi7ol 1 1
2s | Carbon stee| Fargings SA-1s1 Koz=o2 a0 1 1
2% | Carbon stesl Castings 5A-21s  WCA Jozmaz2 1 1
30 | Carbon stes| Fargings SA-2ee 1 Kozsoe ... 1 1
31 | Carbon stesl Fargings 5A-3%0  LF1 Kozooe 1 1 1
32 | Carbon stesl Castings SA-3m2  LCA Jozzoq 1 1
33 | Carbon stesl Cast pipe SA-eaa WCA Jozzog 1 1
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS
{(*See Maximum Temperature Limits for Restrictlons on Class)

Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permitted] External

_ Tensile Yield (SPT = Supports Only) Pressure

Line Strength, Strength, Chart

MNo. ksi kesi 1 I VII1 No. Notes
1 50 27 MP 300 (Gl 2 only? NP G5 Gs7, Wiz

2 50 27 NF 300 (ClL 2 only? &80 G5 G4, Ga7

3 50 27 200 MP NP G5 Gio, 51, Ta

4 50 27 MF TO0 900 G5 Gio, Gz, T1

5 50 27 MF FO0 NP G5 Se&, T1, Wio, Wiz

[ 50 30 NF MNP 900 C5-2 Gio, Gz, T1

7 55 27.% 530 7ao (SPT 900 G5 Gio, 313, Gis, G22, 51, T2
a ] 275 NP an5a (Gl 2 only) NF .

El L1} 30 MP 300 (Gl 2 only? NP C5-2 Gs7, Wiz
10 L1} 30 MP 300 (Gl 2 only? &80 C5-2 G4, Ga7
11 55 30 200 TO0 900 C5-2 Gio, Gz=, 51, T2
12 ] 30 NF OO &30 CS5-2 Wiz
12 55 30 NF Foo £50 C5-2 Wiz
14 L1} 30 MP MP &80 C5-2 G24, We
1= LL} 30 850 TO0 1000 G5-2 Gio, 51, T2
18 55 30 MF MP 1000 C5-2 Gio, T2
17 L1} 30 MP TO0 NP C5-2 Se, Wio, Wi2
18 55 30 NF Foo NF C5-2 38, Wio, W12
12 55 30 MF TO0 NP C5-2 S&, Wio, Wi2
20 ] 30 NF TOo NF G52 Se, Wio, W12
21 55 30 MF FO0 NP C5-2 S&, Wio, W12
22 ] 30 NF Foo NF Cs5-2 S&, Wio, W12
23 55 33 NF To0 900 C5-2 Gio, Gz, T1
24 58 36 &30 MP NP Gio, G13, G1s
25 1] 36 NF &m0 (5PT) Q00 Cs5-2 Gio, G2, T1
26 58 36 MF FO0 &80 C5-2 G1o, G24, G35, G3e, T2
27 58 40 NF NP 700 C5-2 T
28 B0 30 1000 TO0 1000 C5-2 Gio, G1g, G3s, 51, T2
2% ] 30 1000 TOo 1000 G52 G1, Gio, Gi7, G1ie, 51, T2
30 ] 30 1000 Foo 1000 Cs5-2 Gio, G1s, 51, T2
31 B0 30 MP TO0 1000 C5-2 Gio, T2
32 60 30 NF To0 NP . G17
k] a0 30 1000 FOO MNP C5-2 (1, Gi1o, G17, Gie, 51, T2
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TABLE 1A (CONT'D)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psil, for Metal Temperature, °F, Not Exceeding

Line

No. -20 to 100 150 200 300 400 500 600 650 700 750 800 850 900
1 14.3 14.3 14.3

2 14.3 14.3 14.3 14.3 14.3 14.3 13.8 13.3
3 14.3 14.3 14.3 14.3 14.3 13.8 13.3 125 11.0 9.4 7.3 5.0
4 14.3 14.3 14.3 14.3 14.3 14.3 13.8 13.3 12.5 11.2 9.6 &1 5.9
kS 14.3 14.3 14.3 14.3 14.3 13.8 13.3 125

& 14.3 14.3 14.3 14.3 14.3 14.3 14.3 14.3 12.5 11.2 9.6 &1 5.9
7 157 15.7 157 15.7 15.7 14.9 14.1 13.6 13.1 127 108 87 59
8 1%.7 1%.7 5.7 15.7 14.9 14.1 13.6

Bl 157 . 15.7 15.7 .

10 157 15.7 157 15.7 157 15.7 15.3 14.8
11 157 15.7 15.7 5.7 5.7 15.7 15.3 14.8 14.3 13.0 108 &7 5.9
12 157 15.7 5.7 7 15.7 15.3 14.8 14.3

13 157 15,7 5.7 57 1.7 15.3 14.8 14.3

14 13.4 13.4 13.4 4 13.4 12.4 13.0 12.6

15 157 15 15,7 15.7 1.7 15.3 14.8 14.3 13.0 108 &7 59
16 1%.7 15 1%.7 15.7 15.7 15.2 14.8 14.3 13.0 10.8 &7 59
17 157 15,7 15.7 1.7 15.3 14.8 14.3

18 157 157 15.7 . 15.7 17.3 14.8 14.3

19 157 157 15.7 7 15.7 17.3 14.8 14.3

20 1%.7 1%.7 15.7 7 13.7 17.3 14.8 14.3

21 1%.7 1%.7 15.7 .7 13.7 17.3 14.8 14.3

22 157 157 15.7 57 15.7 15.3 14.8 14.3 .
23 1%.7 1.7 1%.7 15.7 5T 13.7 15.7 15.7 15.6 13.0 108 a7 59
24 15.2 1.2 15.2 15.2 13.2 13.2 15.2 .
25 1.6 166 16.6 1.6 1b.6 16.6 16.6 166 15.6 13.0 108 a7 59
26 16 16,6 166 1b.6 16.6 16.6 166 15.6

27 166 léué 16.6 16.6 1.6 16.6 16.6 16.6 15.6

28 17.1 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
29 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
30 17.1 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
31 17.1 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 &7 59
32 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3

33 17.1 17.1 17.1 17.1 16.3 15.3 14.8 14.3 13.0 108 a7 59
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TABLE 1A (CONT'D)

SECTION I; SECTION IIL, CLASS 2 AND 2;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAELE STRESS VALUES 5 FOR FERROUS MATERIALS

(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, *F, Not Exceeding

Line
Mo 950 1000 1050

1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1630

[ R I

10
11

12
13
14

1= 4.0 2.5
pL] 4.0 2.5
17
15

12
20
21
22
23

24
25
26
27

28 4.0 2.5
29 4.0 2.5
30 4.0 2.5
31 4.0 2.5
32
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SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES S FOR FERRQUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Alloy
Desig. Class’

Line Nominal Spec LUNS Cond.! Sizef Group
No. Composition Product Form No. Typelarade No. Temper Thickness, in. P-No.  No.
1 | Carbon stesl Castings SA-322 LCB Jozooz 1 1
2 | Carbon steel Plate 5A-81% &s Kozaoo 1 1
3 | Carbon stesl Plate SA-01e &S KozZ4oz 1 1
4 | Carbon steel Wid. pipe 5A-671  CBes Kozaoo 1 1
= | Carbon stesl Wld. pip= SA-671  CCes Ko24oz 1 1
& | Carbon steel Wld. pipe SA-72 Bes Ko2son 1 1
7 | Carbon stesl Wld. pip= 5A-672 (e Kozaos 1 1
a | Carbon steel Shest 5A-14 E Ka27o4 1 1
9 | Carbon stes| Plate SA-ae2 B Kozzos .. 1 1
10 | Carbon stesl Plate SA-3T L K12437 1 2lec i g 1 2
11 Carbon stesl Wld. pipe S5A-521 CMSH-7o K12437 2y fe g 1 2
12 | Carbon stesl Plate SA'EN P2asiGH 2V, < fs 4 1 1

100 2e-2
1z | Carbon stel Flate SA'EN F2osiGH < 2 1 1

10 2e-2
14 | ..
1% | Carbon stesl Plate Sh-ans . Kozzon L s 1 2
1& | Carbon stesl Bar SA-73 TF0 1 2
17 | Carbon stesl Fargings 5A-103 Kozzoa .. 1 2
1& | Carbon stesl Forgings SA-131 Kozzo2 7o 1 2
1% | Carbon stesl Castings 5A-218 WCEB Jozao? 1 2
20 | Carbon stesl Forgings SA-Zee 2 Kozsoe 1 2
21 Carbon stesl Forgings SA-Zee 4 Kozol7 1 2
22 | Carbon stesl Fargings S5A-3m0  LF2 Kaozo11 1 2
23 | Carbon steel Fargings SA-s0s 1 K13=m02 1 2
24 | Carbon stesl Fargings SA-m0s 1A K1z=m02 1 2
25 | Carbon stesl Forgings SA-m41 1 Kozsoe 1 2
26 | Carbon stesl Fargings 5A-s41 1A Kozsoe 1 2
27 | Carbon stesl Cast pipe SA-ae0  WCB Jozoos 1 2
28 | Carbon stesl Forgings SA-Tan 1 Kozoa7 1 2
2% | Carbon stesl Plate SA-51% T0 Koz10 1 2

R T ]

Ul - i

L o
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TABLE 1A (CONT'D)

SECTION [; SECTION III, CLASS 2 AND 2;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS

(*See Maximum Temperature Limits for Restrictlons on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Mot Permitizd) External
Tensile Yield (SPT = Supports Only) Pressure
Line  Strength, Strength, Chart
Mo. ksi ksi I 11 VIII-1 No. MNotes
1 65 35 MNP FO0 &50 C5-2 G1, G17
2 65 35 1000 TO0 1000 C5-2 Gio, 51, T2
3 65 35 &30 FO0 1000 C5-2 Gio, 51, T2
4 65 35 MNP TO0 NF C5-2 Se, Wio, Wa2
5 65 35 MNP FO0 NF C5-2 S&, Wio, Wa2
& 65 L NP FO0 NP C5-2 Se, Wio, Wa2
7 6% 35 NP TOO NP C5-2 Sa, Wio, Wiz
& 65 38 NP NP 00 C5-2 Gilo, G2, T1
E] 6% 40 NP NP 700 C5-3 T1
10 ] 45 NP TO0 &80 G54 T1
11 6% 45 NP TOO NP C5-4 G2s, T1, Wio, W12
12 BE.3 37.3 850 NP 1000 C5-2 Gio, 51, T1
13 BE.3 850 NP 1000 C5-2 Gino, G4z, 51, Ta
14
1% 70 35 MNP qo0 (G2 anly) &50 C5-2
1& 70 35 &30 &m0 (G2 anly? 1000 C5-2 Gio, G1s, G1s, G22, G3s, 51, T2
17 70 38 1000 TO0 1000 C5-2 Gin, G1s, Gan, 51, T2
18 70 38 1000 TOO 1000 C5-2 Gin, Gis, Gan, 51, T2
1% 70 38 1000 FO0 1000 C5-2 G1, Gio, G17, Gis, 51, T2
20 70 348 1000 FO0 1000 G5-2 Gio, Gis, 51, T2
21 70 38 MNP NP 1000 C5-2 Gio, T2
22 70 38 NP FO0 1000 C5-2 Gio, T2
23 70 36 NP TOO 1000 C5-2 Gio, T2
24 70 38 NP FO0 1000 C5-2 Gio, T2
25 70 36 NP TOO 1000 C5-2 Gio, T2
26 70 38 NP 700 1000 C5-2 Gio, T2
27 70 36 1000 TOO NP C5-2 Gi, Gio, G17, Gie, 51, T2
28 70 38 NP NP &30 C5-2
2% 70 358 1000 TO0 1000 C5-2 Gio, 51, T2
0 I0 ET:] B=0 T00 1000 sz G1o. 51 Tz

131



Perhlitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
Hasi

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM
Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Lanjutan C.2

132



UNIVERSITAS
GADJAH MADA

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW

Hasil

Rancangan Pusat Penelitian dan Pengembangan Teknologi Ketenagalistrikan Energi Baru ESDM

Martyas Prakos Widi Nugroho, Ir. Fauzun, S.T. M.T.,, Ph.D., IPM., ASEAN.Eng

TABLE 1A (CONT'D)

Universitas Gadjah Mada, 2012 | Diunduh dari http://etd.repository.ugm.ac.id/

Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Not Exceeding

Line

No. -20 to 100 150 200 250 200 400 500 GO0 650 700 750 00 850 Q00
1 18.& 18.6 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

2 158.6 186 158.6 18.6 18.6 18.6 17.9 17.3 16.7 13.9 114 &7 59
2 18.& 18.6 18.& 1B.6 18.6 18.6 17.% 17.3 16.7 139 114 87 59
4 18.& 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

5 18.& 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

& 158.6 158.6 18.6 18.6 18.6 17.9 17.3 16.7

7 18.& 18.& 1B.6 18.6 18.6 17.% 17.3 16.7

8 18.& 18.6 18.& 1B.6 18.6 18.6 186 18.6 16.9 139 114 87 59
E 18.& 18.6 18.& 1B.6 18.6 18.6 186 18.6 16.9

10 18.& 18.& 1B.6 18.6 18.6 186 18.6 16.9

11 158.6 158.6 18.6 18.6 18.6 18.8 18.6 16.9

12 19.0 19.0 19.0 12.0 19.0 19.0 12.0 19.0 18.5 16.9 139 114 87 59
13 19.0 19.0 19.0 12.0 19.0 19.0 12.0 19.0 19.0 16.9 139 114 87 59
14

15 20.0 20,0 20.0 20.0 12.9 1.0 17.9 17.3
14 20.0 2.0 20.0 20,0 19.9 12.0 17.% 17.3 16.7 14.8 120 %3 &7
17 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
18 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
12 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
20 20.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
21 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
22 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
23 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
24 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
25 20.0 20,0 20.0 20.0 20.0 19.6 15.4 17.8 17.2 14.8 120 9.3 &7
2a 20.0 2.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
27 20.0 20.0 20,0 20.0 19.6 18.4 17.8 17.2 14.8 120 %3 &7
28 20.0 2.0 20.0 20,0 20,0 19.6 1854 17.8

22 20.0 20,0 20.0 20.0 20.0 20.0 19.4 18.8 1&.1 14.8 120 9.3 &7
30 20.0 20,0 20.0 20.0 20.0 20.0 19.4 18.8 1&.1 14.8 120 9.3 &7
31 20.0 20.0 20,0 20.0 2.0 19.4 18.8 18.1

32 20.0 20.0 20,0 20,0 20.0 19.4 188 18.1

33 20.0 20.0 20.0 20.0 2000 19.4 148.8 18.1
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAELE STRESS VALUES S FOR FERROUS MATERIALS
{(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, °F, Not Exceeding

Line

Mo. 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550 1600 1650
1
2 4.0 2.5
3 4.0 2.5
4

.

&

7

S

El

10

11

12 4.0 2.5
13 4.0 2.5
14

1=
18 4.0 2.5
17 4.0 2.5
18 2.0 25
1% 4.0 2.5
20 4.0 2.5
2 4.0 2.5
22 4.0 2.5
23 2.0 25
24 4.0 2.5
L] 2.0 25
28 4.0 25
bl 2.0 25
28

2q 4.0 23
30 4.0 2.5

a1
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TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Alloy
Desig Class/

Line Naominal Spec UNS Canedf Sizel Group
Mo, Composition Product Form Na. Typel/Grade Mo, Temper Thickness, in. P-Mo. Mo
1 | Garbon ste=l Smls. pipe S5A-106 O GELT ] 1 2
2 | Carbon stes| Wid. tube SAars D 1 2
3 | Carbon stes| Wid. tube SAars D 1 2
4 | Carbon steel Wid. tube SA-17s D 1 2
5 | Carbon stes| Smils. tubs S5A-210 C Kazsom 1 2
& | Carbon ste=l Castings 5A-216  WCC Jozsaz 1 2
7 | Carbon stesl Smils. & wid. fittings S4-234  WPC Kozmo 1 2
& | Carbon stes| Castings SA-332  LCC Jozsos L. 1 2
= | Carbon stee| Castings 5A-487 16 A 1 2
10 | Carbon stee| Plate SA-msT Ki1zaz7 = 4atEn 1 3
11 | Carbon stesl Smls. e SA-mne (2 Kazooe 1 2
12 | Carbon stesl Tube SA-mn7 (2 Kasnos 1 2
13 | Carbon stesl Cast pipe SA-ae0 WCG Jozzos 1 2
14 | Carbon stesl Bar SA-e95  Bian Kaznog 1 2
15 | Carbon stee| Bar SA-eme O Kos2oo 1 2
16 | Carbon steel Shest 5A-914 F Kozie2 1 2
17 | Carbon stesl Flate SA-e62 O Kozoor .. 1 2
1a | Carbon stesl Flate SA-837 L kKiz4z7 2 4<tsa 1 3
12 | Carbon steel Flate S5A73s O EE S S 1 3
2o | Carbon stes| Plate SA-m3T L Ki1z4z7 1 = 2% 1 2
21 | Carbon stesl Wid. pip= S5A-871 CD7o k12437 < 2 1 2
22 | Carbon steel Wid. pip= SA-s72  Dvo k12427 < 2% 1 2
23 | Carbon steel Wd. pipe S5A-091  CMSH-70 K1zaa7 = 2Ys 1 2
24 | Carbon stesl Plate Shqmn Kozzoo Yy =t € 008 1 2
23 | Carbon stesl Forgings SA-268 3 Kazsom . 1 2
26 | Carbon stesl Plate S5h-ans Kozzoo <3 1 2
27 | Carbon stes| Flate SA-29% L. Kozsos >1 1 2
28 | Carbon stesl Wid. pip= S5A-571  CK7s Kozaos >1 1 2
2% | Carbon steel Wid. pip= SA-572 N7 Kozsos »1 1 2
30 | Carbon steel Wd. pipe S5A-a91 CMS-75 Kozsos > 1 1 2
31 Carbon stesl Flate SA-299 L. Kozsos =1 1 2
32 | Carbon stesl Wid. pip= SA-891  CMS-75 Kozaos =1 1 2
33 | Carbon stesl Fargings SA-z72 B Kosoo 1 2
34 | Carbon stesl Shest 5A-4914 G Kozios 1 2
35 | Carbon stes| Plate SA-TIE A K1z447 1 2

36 SA-msT 3 1

Carbon stee

Plate

Ki1zaz7

e e

2y atca
Sremt=
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SECTION I; SECTIOM III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAELE STRESS VALUES S FOR FERROUS MATERIALS
{(*See Maximum Temperature Limits for Restrictions on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permittec) External
Tensile Yield (SPT = Supports Only} Pressure
Line  Strength, Strength, Chart
Mo. ksi ksi 1 11 VIII-1 No. MNotes
1 70 40 1000 TO0 1300 CS-3 Gio, 51, T
2 70 40 1000 NP NF Gio, 51, T1, Was
3 70 40 1000 NP NF Ga, G1o, 51, Ta
4 70 40 1000 NP NF Gs, Gio, 51, T2
5 70 40 1000 NP 1000 C5-3 Gio, 51, Ta
5 70 40 1000 FO0 1000 C5-3 G1, Gio, Gaz, Gis, 51, Ta
7 70 40 800 TO0 200 C5-3 Gio, Gis, T1
-] 70 40 NF TOO NF Giv, T1
2 70 40 NF Ta0 NP
10 kL] 40 NP NP TO0 C5-3 G21, G2z, Wi
11 70 40 NF NP 200 C5-3 Gio, T1
12 70 40 NF NP 1000 C5-3 G24a, Ga=, T2, Ws
13 70 40 1000 TOO NF G1, Gio, G17, Gie, 51, T2
14 70 40 NF TOO 200 C5-3 Gio, T1
15 70 40 NF TO0 NF T1
15 70 42 NF NP 900 C5-3 Gio, G2z, T1
17 70 43 NF NP T00 C5-3 T1
18 70 45 NF TOO TO0 C5-4 G21, G2z, T1, W11
1% 70 45 NF a50 &50 C5-4 G21, G2z, W11
20 70 50 NF FO0 &S0 G54 G23, T1
21 70 50 NF Ta0 NF Se, T1, Wio, Wiz
22 70 50 NF Ta0 NP Se, T1, Wio, Wiz
23 kL] 30 NP TO0 NP C54 Se, T1, Wao, Wiz
24 73 37 NF 400 (Gl 2 only) &850 C5-2
23 75 37.3 1000 TOO 1200 C5-2 Gio, Gis, 51, T2, W2, Ws, W11
26 75 35 NF 400 (Gl 2 only? &S0 C5-2
27 75 40 1000 Fa0 1000 C5-3 Gio, 51, T2
28 75 40 NF TO0 NF 56, Wio, W2
2% 75 40 NF TO0 NF 56, Wio, Wiz
30 75 40 NF TOO NF Se, Wio, Wiz
31 75 42 1000 Fa0 1000 C5-3 Gio, 51, Ta
32 75 42 NF FO0 NP T1, Wio, Wiz
33 75 45 NF NP &850 C5-3 W2, Wi
34 75 45 NF NP 00 C5-3 Gio, Gas, T1
35 75 45 NF NP F00 G54 T1
38 7 =0 HP NP FO0 [5-3 G23, T1, W11
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SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, “F, Not Exceeding

Line

No. -20 to 100 150 200 250 300 400 500 &00 650 700 750 ] 850 Q00
1 20.0 20.0 20.0 20.0 20.0 2a.0 19.8 18.3 14.5 120 a3 6.7
2 20.0 20.0 20.0 20,0 20.0 20.0 19,8 18.3 14.8 129 a3 6.7
3 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.3 14.8 12.0 9.3 57
4 17.0 17.0 17.00 17.0 17.0 17.0 16.8 15.5 12.6 o2 79 57
= 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2 14.8 120 9.2 6.7
& 20.0 20,0 20.0 20.0 20.0 20.0 20.0 19.8 18.3 14.8 12o 9.3 6.7
7 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2 14.8 120

] 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2

El 20.0 19.9 18.8 148.1 17.9 17.% 17.% 17.9

10 20.0 20,0 20.0 19.7 19.5 18.9 18.0 17.6 17.2

11 20.0 20,0 20.0 20.0 20.0 20.0 2a.0 19.8 18.3 14.5 120
12 17.0 17.0 17.0 17.00 17.0 17.0 17.0 16.8 15.5 12.6 102 e 57
13 20.0 20.0 20.0 20.0 20.0 2a.0 19.8 18.3 14.5 120 a3 6.7
14 20.0 20,0 20.0 20.0 20,0 20.0 0.0 19.8 18.3 14.5 120

15 20.0 20.0 20.0 20.0 20.0 20.0 19.8 18.2

14 20.0 20,0 20.0 20.0 20,0 20.0 0.0 20.0 18.3 14.5 120 a3 6.7
17 20.0 20,0 20.0 20.0 20.0 20.0 20.0 20.0 18.2

18 20.0 20.0 19.7 19.5 19.5 19.3 19,5 18.3

12 20.0 20.0 19.7 19.5 19.5 19.3 19.3

2o 20.0 20.0 19.7 19.5 19.5 19.3 19,5 18.3

21 20.0 20.0 19.7 19.5 19.5 19.5 19.3 18.2

22 20.0 20.0 19.7 19.5 19.5 19.5 19.3 18.2

23 20.0 20.0 19.7 19.5 19.5 19.3 19,5 18.3

24 20.9 209 20.9 20.9 20.9 204 18.9 18.3
2n 21.4 21.4 21.4 21.4 21.4 20.4 1%.2 18.3 17.9 157 126 a3 6.7
Za 21.4 21.4 21.4 21.4 21.4 20.6 19.4 148.8

27 21.4 21.4 21.4 21.4 21.4 21.4 2a.4 19.8 19.1 157 126 a3 6.7
25 21.4 21.4 21.4 21.4 21.4 20.4 19.8 19.1

29 21.4 21.4 21.4 21.4 21.4 20.4 19.8 19.1

30 21.4 21.4 21.4 21.4 21.4 2a.4 19.8 19.1

31 21.4 21.4 21.4 21.4 21.4 21.4 21.4 20.8 19.6 157 126 a3 6.7
32 21.4 21.4 21.4 21.4 21.4 21.4 20.8 19.6

33 21.4 21.4 21.4 21.4 21.4 21.4 21.4
34 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 19.6 157 126 a3 6.7
35 21.4 21.4 21.4 21.4 21.4 21.4 21.4 19.6

36 21.4 21.4 21.1 20.9 20.9 2a.9 209 18.3

37 21.4 21.4 21.1 20,9 20.9 20.9 20.9 19.6
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MAXIMUM ALLOWABLE STRESS VALUES S FOR FERROUS MATERIALS
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Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, °F, Not Exceeding
Line

No. 950 1000 1050 1100 1150 12000 1250 1300 1550 1400 1450 1500 1550 1600 1650

4.0 2.3
4.0 2.3
2.4 2.1
2.4 2.1
4.0 2.5

[E T AP KA

4.0 2.5

ol I - 8

10

11
12 24 2.1
1z 4.0 2.5
14
13

18
17
15
19

20
21
22
23

24

26

27 4.0 2.5
28

30

31 40 25 ..

a3
34
s

36
37
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MAXIMUM ALLOWAELE STRESS VALUES § FOR FERROUS MATERIALS
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Alloy
Desig.f Class/

Line Naminal Spec UNS Conels Sizef Group
Na. Compaosition Product Form Na. TypelfGrade Na. Temper Thickness, in. P-No.  No.
1 | 1Cr-*sMo Plate S5A-387 12 Kii7=s7 1 4 1
z | 10r-"sMo Wi, pip= SA-e91  1CR Ki17a7 4 1
3 | 1Cr-5Mao Gast pipe S5A426  CP12 Jiime2 4 1
4 | 1Cr-%sMo Farginas SA-1s2 Faz K11me2 1 4 1
s | 10r-“sMo Smls. tube S5A-213 Tz Fii1me2 ... 4 1
& | 1C0r-YsMao Smils. & wid. fittings  S5A-234 WP12 Ki2oe2 1 4 1
7 | 1Cr-tsMo Smls. pipe SA-333 P12 K11me2 4 1
a8 | 10r-*sMa Farged pips 5A-389  FP12 K113s2 4 1
a | 10r-*sMa Plate S5A-387 12 Kiiza7 2 4 1
10 | 1Cr-*sMao Wi, pip= SA-e91  1CR Kii17s7 ... 4 1
11 | 1Cr-"sMo Fargings S5Ah-182  Fi2 Ki1mea 2 4 1
12 | 1Cr-*sMo Forgings 5A-336 F12 k11264 4 1
13 | 10r-W Smils. tuks 5A-213 Ty k12047 1B 1
14 | 1% Cr-"5Mo Castings 5A-217 WCs JizaT2 4 1
13 | 1%0r-“aMa Cast pipe 58476  CP11 JizoT2 4 1
16 | 1%0r-YsMo Bar 473 Bi1 Kii797 4 1
17 | 1% Cr-5Mo-5i Smils. tubs 5199 Ti1 Kii1ze7 .. 4 1
18 | 1% Cr-taMo-5i Farginas SA-182 F11 K113%7 1 4 1
19 | 1% 0r-YsMo-5i Smls. tuke 54213 Tl Kiise7 ... 4 1
2o | 1%Cr-*aMo-5i Smils. & wid. fittings SA-234  WF11 1 4 1
21 | 1% Cr=-taMo-=5i Smls. pipe S5A-333 P11 Kii1ms7 ... 4 1
2z | 1%alr-"2Mo-5i Forgings SA-336  F11 Ki1me7 1 4 1
23 | 1%Cr-*aMo-5i Forged pips 58369  FP11 K11me7 4 1
24 | 1% Cr-"5Mo-5i Plate 5A-387 11 Kii7sa 1 4 1
2n | 1% Cr-5Mo-5i W, pip= S5h-s91 1% CR Ki17s9 4 1
2e | 1%Cr-*aMo-5i Wi, pips 58-691 1%CR K117sa 4 1
27 | 1% Cr-5Mo-5i Fargings S5Ah-182  Fi1a Kiisz2 2 4 1
28 | 1% Cr-taMo-=5i Farginas S5A-336  F11 Kiis72 2 4 1
2o | 1%0r-YaMo-5i Forgings Sf-338  F11 Kiis72 = 4 1
30 | 1%0r-aMo-5i Plate S4-387 11 Kii7es 2 4 1
31 | 1% Cr-5Mo-5i Wi, pip= S5h-s91 1% CR Ki17so 4 1
32 | 1%0r=sMo-Cu Forgings St-se2  E Kilews 2h ot g 1ue z
33 | 1%Cr-*aMo-Cu Forgings S5A-m92  E K11eem < 2% 1k 2
34 | 1% Cr=-t5Mo-=Ti Plate S5A-m17  E k21804 2nats e 1B 2
33 | 130r-taMo-Ti Plate Shm7 E k21804 < 2% 1k 2
3& | 2%Cr-1Mo Tube S5h-199  T22 K21me0 ... LT 1

37 | 2%Cr-1Mo Farginas SA-1s2  Fz2z2 K21ms0 1 LT

Al o RAA

Cmlec $11ha

CA S

T3

K1 mamn
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TABLE 1A (CONT'D)
SECTION I; SECTION IIL CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permitted) External
Tensile Yield (5PT = Supports Only) Pressure

Line  Strength, Strength, Chart

No. ksi kesi I 111 VIIL-1 No. Notes
1 55 33 1200 FOO 1200 Cs5-2 54, Ts

2 L1} 33 NP 700 NP G2a, Wio, W12
3 a0 30 NF T NF G17

4 Y] 32 1200 NP 1200 C5-2 T=

L] &0 32 1200 700 1200 C5-2 4, T=

o 60 32 1200 TO0 1200 C5-2 Gis, 54, Tx

7 60 32 1200 TOO 1200 C5-2 54, Ta

& 60 32 1200 TOO 1200 C5-2 54, Ta

E] L] 40 1200 TOO 1200 CS5-3 54, T=

10 &5 40 NF FO0 NF G2, Wio, W12
11 70 40 1200 TOO 1200 CS5-3 Gis, 54, T4

12 70 40 1200 TOO 1200 CS5-3 Gis, 54, T4

13 60 30 NP NP &80 C5-2

14 70 40 1100 FOO 1100 CS5-3 G1, G17, Gis, T4
1% 70 40 NF TOO NF Gi7

16 70 45 NP TOO 1200 CS5-3 T4
17 60 25 NF NP 1200 CS5a T=
18 60 30 1200 NP 1200 C5-2 G1s, 54, Ts
1% 60 30 1200 TOO 1200 C5-2 54, Ta
20 60 30 1200 TO0 1200 C5-2 Gis, 54, Tx
21 &0 30 1200 FOO 1200 Cs5-2 54, Ts
22 &0 30 1200 NP NF Gis, 54, T>
23 60 30 1200 TOO 1200 C5-2 54, T=
24 &0 35 1200 FOO 1200 Cs5-2 54, Ta
25 60 35 NP sa0 (Gl 3 only?} NP C5-2 G27, Wio, Wiz
26 &0 kL NP 700 NP C5-2 G2, Wio, W12
27 70 40 1200 FO0 1200 C5-3 G1s, 54, T4
28 70 40 1200 NP 1200 C5-2 G1s, 54, T4
2% 75 45 NF NP 1200 C5-2 Ta
30 75 45 1200 TOO 1200 CS5-3 54, T3
31 75 45 NF FO0 NF C5-3 G2, Wio, W12
32 105 20 NF &m0 (SPT) B30 CS5-3 57
33 115 100 NP NP &80 HT-1
34 105 20 NF oo (3PT) &30 C5-2
33 113 100 NF &m0 (3PT) &30 HT-1
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SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES § FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)
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TABLE 1A (CONT'D)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psi), for Metal Temperature, “F, Not Exceeding

Line

No. =20 to 100 150 200 250 300 400 500 600 650 700 750 80O 850 900
1 157 1.4 L 151 171 171 . 1.1 151 15.1 14.7
2 1%.7 17.4 1 1.1 171 171 5

3 17.1 16.8 K} 16.2 15.7 13.2 .

4 17.1 17.1 16.8 16.5 16.5 16.5 16.3 16.0 15.8 13.3 3 14.9 14.3
] 17.1 16.8 165 16.5 16.5 16.3 16.0 15.8 155 53 14.9 14.5
& 17.1 16.8 165 16.5 16.5 16.3 16.0 15.8 155 15.3 14.9 14.5
7 17.1 16.8 165 16.5 16.5 16.3 16.0 15.8 155 15.3 14.9 14.5
] 17.1 16.8 16.5 16.5 16.5 16.3 16.0 15.8 1%.3 L 14.9 14.5
] 18.6 18.6 18.2 17.9 17.9 17.9 17.9 17.9 17.9 17.9 17.9 179 17.4
10 18.6 18.2 17.9 17.9 17.9 17.9 17.9 17.9
11 20.0 . 19.6 19.2 19.2 19.2 1%.2 19.2 19.2 1%.2 12.1 18.6 18.0
12 20.0 20,0 19.6 19.2 19.2 19.2 19.2 19.2 19.2 19.2 12.1 18.6 18.0
13 17.1 17.1 17.1 17.1 16.8 16.2 13.7 1%.4
14 20.0 20.0 20.0 20.0 0.0 20.0 20.0 20.0 12.7 19.2 18.7 FEN-J
1 20.0 20.0 2o.0 20.0 0.0 2o.0 20.0 20.0
1a 20.0 20,0 20.0 2o.0 20.0 20.0 2o.0 20.0 20.0 20.0 2o 19.4 13.7
17 16.7 1%.4 14.6 1.0 12.5 131 12.8 12.6 12.3 12.0 11.7 11.2
14 17.1 171 17.1 16.8 16.2 1%.7 1%.4 15.1 14.8 14.4 14.0 13.6
19 17.1 17.1 17.1 16.8 16.2 13.7 1%.4 15.1 14.8 14.4 14.0 13.6
2o 17.1 171 17.1 16.8 16.2 13.7 1%.4 15.1 14.8 14.4 14.0 12.6
21 17.1 171 17.1 16.8 16.2 13.7 4 15.1 14.8 14.4 14.0 12.6
22 17.1 17.1 17.1 16.8 16.2 15,7 1%5.4 15.1 14.8 14.4 14.0 13.6
23 17.1 17.1 17.1 16.8 16.2 157 1%.4 15.1 14.8 14.4 14.0 13.6
24 17.1 17.1 17.1 17.1 171 17.1 17.1 17.1 17.1 16,8 164 137
25 17.1 17.1 17.1

2a 17.1 171 17.1 17.1 171 17.1 17.1 17.1

27 20.0 20.0 2o.0 20.0 20.0 2o.0 20.0 20.0 19.7 19.2 187 13.7
2a 20.0 . 20.0 2o.0 20.0 20.0 2o.0 20.0 20.0 19.7 19.2 187 13.7
29 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 Za2 137
30 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4 Za2 137
31 21.4 21.4 21.4 21.4 21.4 21.4 21.4 21.4

32 30,0 30.0 20,0 30.0 30.0 30.0 30.0

33 32.9 32.9 32.9 32.9 32.9 32.9 32.9

34 30.0 30.0 30.0 20,0 30.0 30.0 30.0 30,0 29.9

35 32.9 32.9 32.9 32.9 32.9 32.9 32.9 2.9

36 16.7 15.9 1%.6 15.1 15 15.0 1%.0 1%.0 15.0 14.9 14.5 14.5 13.6
37 17.1 171 166 16 16.6 166 loe 16.6 16.6 1b.6 166 13.6
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TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1

MAXIMUM ALLOWAELE STRESS VALUES S FOR FERROUS MATERIALS
(*See Maximum Temperature Limits for Restrictions on Class)

Maximum Allowahle Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Mot Exceeding

Line

Mo 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550  1e00 1650
1 11.3 7.2 4.5 2a 1.8 1.1
2

3

4 11.3 7.2 4.5 Za 1.8 1.1
L] 11.2 7.2 4.5 Za8 1.8 1.1
& 11.2 7.2 4.5 Za8 1.8 1.1
7 11.2 7.2 4.5 Za8 1.8 1.1
L 11.3 7.2 4.5 Za 1.8 1.1
El 11.3 7.2 4.5 28 1.8 1.1
]
1 11.3 7.2 4.5 28 1.8 1.1
12 11.3 7.2 4.5 Za 1.8 1.1
13

14 9.3 6.3 4.2 Za

16 %3 6.3 4.2 28 1.9 1.2
17 9.3 6.3 4.2 Za 1.9 1.2
18 9.3 6.3 4.2 Za 1.9 1.2
1% 9.3 6.3 4.2 Za 1.9 1.2
20 9.3 6.3 4.2 Za 1.9 1.2
21 9.3 6.3 4.2 Za 1.9 1.2
22 9.3 6.2 4.2 2a 1.9 1.2
23 9.3 6.2 4.2 2a 1.9 1.2
24 9.3 6.3 4.2 Za 1.9 1.2
25

26

27 9.3 6.3 4.2 Za 1.9 1.2
28 9.3 6.3 4.2 Za 1.9 1.2
29 %3 6.3 4.2 28 1.9 1.2
30 %3 6.3 4.2 28 1.9 1.2
31

32

33

34

EL]
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TABLE 1A (CONT'D)
SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWABLE STRESS VALUES 5 FOR FERROUS MATERIALS

(*See Maximum Temperature Limits for Restrictlons on Class)

Alloy
Desig.f
Line Nominal Spec UNS Group
No. Composition Product Form No. TypeiGrade Mo, Thickness, in. P-No.  No.
1 | 1elr-12Ni-2Mo Fargings 5A-182  F31eH 531609 el & 1
2 | 1elr-12Ni-2Mao Fargings S5A-182  F31eH 531609 el & 1
3 | 1eCr-12Ni-2ZMo Forgings S&-338  FalsH 531609 & 1
4 | 1elr-12Ni-2Mo Faorgings 5A-336  Fa1eH 531609 8 1
5 | 1elr-12Ni-2Mo Farged pipe 5A-q30  FPs1eH 531609 & 1
6 | 1elr-12Ni-2Mo Farged pipe 5A-q30  FPs1eH 531609 & 1
7 | 1elr-12Ni-2Mo Fargings 5A-182  F21se 531600 =5 & 1
&5 | 1elr-12ZNi-2Mo Forgings S5A-182  F21s 531600 =5 & 1
2 | 1elr-12Ni-2Mo Smils. tube 5A-213 TPs1e 531600 & 1
1w | 1elr-12Ni-2Mao Smls. tube 54-213  TPz1e 531600 ES 1
11 | 1eCr-12Ni-2Ma Plate 5A-240 316 531600 & 1
12 | 1eCr-12Ni-2Mao Flate S5A-Z40  31e 531600 & 1
13 | 1eCr-12Ni-2Ma Wi, tube 5A-24%  TP3e 531600 & 1
14 | 1eCr-12Ni-ZMao Wid. tube S5A-Zae  TPse 531600 & 1
17 | 1eCr-12Ni-2Mao Wi, tube S5A-Zae  TP31e 531600 & 1
1s | 1elr-12Ni-2Mao Wid. tube 5A-299  TPz1s 531600 ES 1
17 | 1elr-12Ni-2Mo Smls. & wid. pipe S54-312  TPz1s 531600 & 1
18 | 1eCr-12Ni-zMao Smis. & wdd. pipe 5A-3:12  TPa1e 531600 8 1
1% | 1eCr-12Ni-2Ma Wi, pipe 5A4-3:12  TPse 531600 & 1
20 | 1eCr-12Ni-2Mao W, pipe 5A-:12  TPs1e 531600 & 1
21 | 1eCr-12Ni-2Ma Wi, pipe 5A-3m8 316 531600 & 1
22 | 1eCr-12Ni-2Mao Smils. pipe 5A-376  TP31e 531600 & 1
23 | 1elr-12Ni-2Mo Smls. pipe S&-376  TPz1s 531600 & 1
24 | 1eCr-12Ni-2Mao Smis. & wid. fittings  SA-403  31a 531600 & 1
25 | 1elr-12Ni-2Mo W, pips SA&-q0e  TPsz1e 531600 & 1
26 | 1eCr-12Ni-2Ma Bar 5A-47% 316 531600 & 1
27 | 1eCr-12Ni-2Ma Bar 5A-47% 316 531600 & 1
2a | 1eCr-12Ni-2Ma Wi, tube S5A-pms TP31e 531600 & 1
2% | 1eCr-12Ni-2Ma Wi, tube S5A-pms TP31e 531600 & 1
30 | 1eCr-12Ni-2Mao Wi, tube SA-ems TP31e 531600 & 1
31 1er-12Ni-2Mo W, pips S&-513 TPz1e 531600 & 1
32 | 1eCr-12Ni-2Ma Wi, pipe 5A-514  TPs3e 531600 & 1

- ™ a PRI S RA -

TR - ™

Comm = L1

O o n o
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TABLE 1A (CONT'D)

SECTION I; SECTION III, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
MAXIMUM ALLOWAEBLE STRESS VALUES 5 FOR FERRQOUS MATERIALS
(*See Maximum Temperature Limits for Restrictlons on Class)

Applic. and Max. Temp. Limits

Min. Min. (NP = Not Permitted External
Tensile ield (SPT = Supports Only} Pressure

Line  Strength, Strength, Chart

Mo. ksi kesi 1 111 VII-1 No. MNotes

1 70 30 1500 500 1500 HA-2 G=, G12, Gis, Ta

2 70 30 1500 NP 1500 HA-2 Gis, Te

3 70 30 NF 00 1500 HA-2 G, Ts

4 70 30 NP NP 1500 HA-2 Te

5 70 30 1500 00 1500 HA-2 Ga, Gi1s, H1, Ts

& 70 30 1500 NP 1500 HA-2 Gis, H1, T9

7 75 30 1500 200 1500 HA-2 G, 512, Gis, Ts

& 75 30 1500 NP 1500 HA-2 Gi12, Gig, Te

El 78 30 1500 200 1500 HA-2 G=, G12, Gis, Ts

10 75 30 1500 NP 1500 HA-2 Giz, Gis, Te

11 78 30 1500 800 1500 HA-2 G=, G512, Gis, Ta

12 75 30 1500 NP 1500 HA-2 Giz, Gis, Te

13 75 30 1500 NP NF G12, Gis, Te, Wiz

14 78 30 1500 200 NP HA-2 G=, G12, Gis, Ts, Wi2, Wiz
1 75 30 1500 NP 1500 HA-2 Gs, Gz, G12, Gis, G24, T7
14 75 30 1500 NP 1500 HA-2 Ga, G12, G1s, G24, Te
17 75 30 1500 00 1500 HA-2 G, 512, Gis, Ts, Wa2, Wiz
158 78 30 1500 NP 1500 HA-2 Gi12, Gis, Te, Wiz
1% 78 30 1500 NP 1500 HA-2 Gz, G=, G12, G1g, G24, T7
20 75 30 1500 NP 1500 HA-2 Gs, G12, G1s, G24, Te
21 75 30 NF 00 NF HA-2 G, Wiz
22 75 30 1500 00 1500 HA-2 Ga, 312, Gis, Hi, Ts, Wiz
23 78 30 1500 NP 1500 HA-2 G12, Gis, Hi, T
24 75 30 NF 800 1500 HA-2 Ga, G12, Ts, W12, W14
25 75 30 NF 00 NF HA-2 G, Wiz
26 75 30 1500 200 1500 HA-2 G, 512, G1s, G22, H1, Te
27 75 30 1500 NP 1500 HA-2 G12, Gis, G522, H, Te
28 75 30 NP 500 NP G=, Wiz
29 75 30 NF NP 1500 HA-2 Ga, G12, G2g, T7
30 75 30 NF NP 1500 HA-2 G12, G24, Te
31 75 30 NF 00 NF HA-2 G, Wiz
32 75 30 NF 00 NF HA-2 G, Wiz
33 75 30 1500 200 1500 HA-2 G, G1s, Ta
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MAXIMUM ALLOWABLE STRESS VALUES S FOR FERROUS MATERIALS
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TABLE 1A (CONT'DY

Perhitungan Ulang Generator Uap Pipa Air Berbahan Bakar Arang Batok Kelapa dengan Daya 10 kW
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Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psil, for Metal Temperature, “F, Not Exceeding

Line

No. -20 to 100 150 200 300 400 500 600 650 700 750 800 850 900
1 20.0 20.0 19.4 19.2 18.0 17.0 1.6 16.3 14.1 159 15.7 1.6
2 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11.4 11.3
3 20.0 20.0 19.4 19.2 18.0 17.0 1é.6 16.3 14.1 15.9 15.7 15.6
4 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 118 11.6 11.3
= 20.0 20.0 19.4 19.2 18.0 17.0 166 16.3 16.1 159 15.7 1%.6
& 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11.4 11.3
7 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
& 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 11.8 11.6 11.%
El 20.0 20.0 20.0 19.3 18.0 17.0 1é.& 16.3 14.1 159 15.7 156
16 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11.4 11.3
11 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
12 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 11.8 11.6 11.%
13 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 118 11.6 11.%
14 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
15 17.0 17.0 17.0 16.4 1.3 14.3 14.1 13.9 13.7 13.3 13.4 13.2
16 17.0 14.7 13.2 12.1 11.3 10.7 10.% 10.3 10.1 10.0 9.9 9.8
17 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159 15.7 1.6
18 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 11.8 11.6 11.%
19 17.0 17.0 17.0 16.4 15.3 14.3 14.1 13.9 15.7 13.3 13.4 13.2
20 17.0 14.7 13.2 12.1 11.3 1.7 10.% 10.3 10,1 1000 9.9 9.5
21 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9 .
22 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9 15.7 15.6
23 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.9 118 11.6 11.%
24 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9 15.7 15.6
25 20.0 20.0 20.0 19.3 18.0 17.0 1é.6 16.3 14.1 15.9
26 20.0 20.0 20.0 19.3 18.0 17.0 166 16.3 16.1 159 15 1%.6
27 20.0 17.3 15.6 14.3 13.3 12.6 12.3 12.1 11.% 118 11. 11.3
28 20.0 20.0 20.0 19.3 18.0 17.0 166 16.3 16.1 159
29 17.0 17.0 17.0 16.4 1.3 14.3 14.1 13.9 13.7 13.3 13.4 13.2
30 17.0 14.7 13.2 12.1 11.3 10.7 10.% 10.3 10.1 10.0 °9.% 9.8
31 20.0 20.0 20.0 19.3 18.0 17.0 1é.& 16.3 14.1 159

3z 20.0 20.0 20.0 19.3 18.0 17.0 16.6 16.3 1&.1 159

33 20.0 20.0 20.0 19.3 18.0 17.0 1é.& 16.3 14.1 159 15.7 156
34 20.0 17.3 15.6 14.3 12.3 12.6 12.3 12.1 11.9 11.8 114 11.%

-

-,

-
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TABLE 1A (CONT'D)
SECTION [; SECTION IIL, CLASS 2 AND 3;* AND SECTION VIII, DIVISION 1
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Maximum Allowable Stress, ksi (Multiply by 1000 to Obtain psid, for Metal Temperature, °F, Not Exceeding

Line

Mo, 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 1550  1e00 1650
1 15.4 15.3 15.1 12.4 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
2 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 21 2.3 1.7 1.3
3 1%.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
4 11.4 11.3 11.2 11.1 9.8 7.4 s 4.1 a1 23 1.7 1.2
L] 15.4 15.3 15.1 12.4 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
& 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
7 17.4 15.3 1%.1 12.4 2.8 7.4 a5 4.1 21 2.3 1.7 1.3
& 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
El 1%.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
10 11.4 11.3 11.2 11.1 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
11 1%.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
12 11.4 11.3 11.2 11.1 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
13 11.4 11.3 11.2 11.1 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
14 15.4 15.3 15.1 12.4 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
1 13.1 13.0 129 103 8.3 6.3 47 ER 26 1.9 1.4 1.1
14 9.7 9.6 a.m 9.4 8.3 6.3 47 X 26 1.9 1.4 1.1
17 15.4 15.3 15.1 12.4 9.8 7.4 s 4.1 a1 23 1.7 1.2
15 11.4 11.3 11.2 11.1 2.8 7.4 a5 4.1 21 2.3 1.7 1.3
19 13.1 13.0 129 109 8.2 6.2 47 X 26 1.9 1.4 1.1
20 %7 9.6 9.5 2.4 §.3 6.3 47 2.5 2.6 1.9 1.4 1.1
22 1%.4 15. 15.1 12.4 9.8 7.4 s 4.1 a1 2.3 1.7 1.2
23 11.4 11.3 11.2 11.1 9.8 7.4 a3 4.1 a1 2.3 1.7 1.2
24 15.4 15.3 1%.1 2.4 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
28 15.4 15. 1%.1 2.4 9.8 7.4 a5 4.1 21 2.3 1.7 1.2
27 11.4 11. 11.2 11.1 9.8 7.4 a5 4.1 2.1 23 1.7 1.3
28
29 13.1 13.0 129 103 8.3 6.3 47 X 26 1.4 1.1
30 9.7 9.6 0.5 2.4 8.2 6.2 47 X 26 1.4 1.1
31

3z

33 15.4 15.3 15.1 12.4 9.8 7.4 a5 4.1 21 2.3 1.7 1.3
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