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PERBANDINGAN DESAIN BEJANA TEKAN AIR RECEIVER
TANK VERTICAL DENGAN ANALISIS FUNDAMENTAL DAN
ASME SECTION VIII DIVISION 1

Gema Ramadhan Prasetya? dan Muslimin?

Program Studi Manufaktur, Jurusan Teknik Mesin; Politeknik Negeri Jakarta, JI. Prof. G. A.
Siwabessy, Kampus Ul; Depok, 16425

Email: gema.ramadhanprasetya.tm17@mhsw.pnj.ac:id

ABSTRAK

Air Receiver-Tank merupakan bejana tekan yang berfungsi untuk menampung udara
bertekanan sebelum masuk ke sistem perpipaan. Perancangan bejana tekan pada umumnya
menggunakan standar ASME" Section VIII Division 1. Analisa Fundamental dalam
perancangan bejana tekan perlu dilakukan untuk:mengetahui kondisi dan arah kerja yang
terjadi. Perbandingan antara kedua analisis tersebut dilakukan untuk mengetahui perbedaan
hasil yang diberikan. Perbandingan nilai yang dibandingkan adalah ketebalan, tegangan
longitudinal dan tegangan tangensial pada kondisi tekanan desain dan tekanan operasional.
Hasil dari penelitian ini: menunjukan bahwa selisih terbesar ada pada nozzle dan selisih
terkecil ada pada shell dan shell head bejana tekan.

Kata-kata kunci: Bejana tekan, Air Receiver Tank.\ertikal, Ketebalan, Tegangan Longitudinal,
Tegangan Tangensial
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PERBANDINGAN DESAIN BEJANA TEKAN AIR RECEIVER
TANK VERTICAL DENGAN ANALISIS FUNDAMENTAL DAN
ASME SECTION VIII DIVISION 1

X
m
=
0
S
~*
8

=0
m
x
0
©
-+
Y
§.
;
o
2,
:’
®
x
E.
x
<
®
Q
o
=.
S
o
x
3
‘
-+
Y

Gema Ramadhan Prasetya? dan Muslimin?

Program Studi Manufaktur, Jurusan Teknik Mesin; Politeknik Negeri Jakarta, JI. Prof. G. A.
Siwabessy, Kampus Ul; Depok, 16425

Email: gema.ramadhanprasetya.tm17@mhsw.pnj.ac:id

ABSTRACT

Air Receiver Tank is a pressure vessel that serves to accommodate pressurized air
before it enters.the piping system. The design of pressure vessels generally uses the ASME
Section VH1.Division 1 standard., Fundamental analysis in the design of pressure vessels
needs to be carried out to determine the conditions and work directions that occur.
Comparison between fundamental analysis and the standard of ASME Section VIII
Division 1 needs to be done to find out how far the level of difference in the results given
to the two analyzes is. Comparison of the values compared are thickness, longitudinal
stress and tangential stress under the-conditions of desigh pressure and operational
pressure. The results of this study indicate that the largest difference is in the nozzle and
the smallest difference is in the shell and shell head of the pressure vessel.

Keywords: Pressure Vessel, Air Receiver Tank Vertical, Thickness, Longitudinal Stress, Tangensial
Stress
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BAB |
PENDAHULUAN

1.1 Latar Belakang

Bejana tekan merupakan salah satu equipment penting untuk menunjang
beberapa kegiatan dalam industri‘minyak dan gas. Bejana.tekan adalah tempat
penyimpanan sementara-fluida baik berupa liquid maupun gas.“Bejana tekan
yang sering dipakai salah satunya adalah Air Receiver Tank yang.berfungsi
untuk menyimpan sementara udara bertekanan yang dihasilkan dari kompresor.
Air Receiver Tank bertindak sebagai mekanisme buffer -antara kompresor
dengan tekanan fluktuasi yang disebabkan oleh perubahan permintaan. Air
Receiver Tank berdasarkan. jenis posisinya. memiliki dua model umum, salah
satunya adalah Air Receiver Tank.Vertical. Air ‘Receiver Tank Vertical
memiliki bentuk memanjang ke atas searah vertikal sehingga sering digunakan
pada industri dengan tempat terbatas karena bentuknya yang tidak memakan
banyak tempat.

Proses perancangan bejana tekan di dunia pekerjaan pada umumnya
menggunakan standar ASME Section VIII Divison 1 sebagai dasar analisis
perhitungan [2][3][7] tetapi-untuk kasus khusus'seperti bejana tekan bertekanan
tinggi digunakan standar ASME.Section VI Division 3 [8]. Persamaan dalam
standar. merupakan persamaan.yang: dibuat dan diteliti oleh asosiasi yang
bersangkutan untuk memudahkan perancangan.: Analisa fundamental
merupakan analisa dasar struktur bejana tekan dengan meninjau gaya dan arah
kerja. Analisa Fundamental perlu dilakukan untuk memvalidasi perhitungan
serta mengetahui perancangan bejana tekan secara teoritis:

Perbandingan antara analisis fundamental dengan ASME Section VIII
Divison 1 perlu dilakukan untuk mengetahui seberapa besar perbedaan hasil
yang didapatkan. Nilai yang dibandingkan meliputi nilai ketebalan, tegangan
longitudinal serta tegangan tangensial yang terjadi. Hal ini digunakan untuk
mengetahui seberapa besar tingkat keamanan dan efisien yang diberikan pada

analisa fundamental dan ASME Section VIII Divison 1.
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1.5

1.2 Perumusan Masalah

Rumusan masalah penelitian ini berdasarkan latar belakang yang telah

dikemukakan adalah sebagai berikut :

1.

Bagaimana hasil analisa fundamental dari part bejana tekan pada Air

Receiver Tank vertikal.

. Bagaimana hasil analisa ASME.Section VI11' Divison-1 dari part bejana tekan

pada Air Receiver Tankvertikal.

. Bagaimana perbandingan desain antara analisa fundamental .dan. ASME

Section VII Divison 1 pada Air Receiver Tank vertikal.

Batasan Masalah

Batasan masalah dalam penelitian ini adalah sebagai berikut:

4§

Standar perancangan bejana tekan mengacu pada ASME Section VII
Division .

Penelitian ini tidak membahas skirt dari Air Receiver. Tank Vertical.
Standar material yang digunakan adalah ASME Section Il Part D.
Penelitian ini tidak melakukan pengujian terhadap bejana tekan secara

langsung.

Tujuan Penelitian

Tujuan penelitian ini adalah sebagai berikut :

1.

Mengetahui hasil analisa fundamental dari part bejana tekan pada Air
Receiver Tank Vertical.

. Mengetahui hasil analisa ASME Section VIII Divison 1 part bejana tekan

pada Air Receiver Tank Vertical

. Mengetahur perbandingan.desain antara analisa fundamental dan ASME

Section VIII Divison 1 pada Air-Receiver-Tank-Vertical.

Manfaat Penelitian

Penelitian ini diharapkan dapat memberikan manfaat dalam tahap

perancangan Air Receiver Tank Vertical sehingga dapat digunakan sebagai

bahan pertimbangan dalam merancang Air Receiver Tank Vertical sekaligus

menjadi referensi atau pandangan bagi pihak lain yang ingin melakukan

perancangan atau penelitian dengan bidang yang sama.
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1.6 Sistematika Penulisan Skripsi

Sistematika penulisan pada perancangan ini terdiri dari lima bab, yaitu

sebagai berikut :

1.

Bab | Pendahuluan, berisi latar belakang, rumusan masalah, batasan
masalah, tujuan penelitian, manfaat penelitian dan sistematika penulisan

dalam penelitian ini.

. Bab Il Tinjauan Pustaka, berisi penjelasan teori berupa“pengertian dan

definisi yang diambil dari buku yang berkaitan dengan penyusunan skripsi

beserta sumber lain yang mendukung penelitian ini.

. Bab Wl _Metodologi /Penelitian, berisi metode yang digunakan dalam

penelitian ini dimulai dari pengambilan data desain sampai perbandingan
hasil perhitungan.

Bab IV Hasil dan Pembahasan, berisi perhitungan fundamental dan
mekanikal design dan hasil analisanya.

. Bab V Penutup, berisi kesimpulan dari_hasil dan saran untuk penelitian

selanjutnya.
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BAB V
KESIMPULAN

5.1 Kesimpulan

Kesimpulan yang dapat diambil berdasarkan analisa yang telah

dilakukan adalah sebagai berikut:

1.

Ketebalan dinding shell-bejana tekan Air Receiver tank.vertikal analisa
fundamental dan /ASME Section VIII Division 1 memiliki selisth, rata-rata

2,51 % untuk tekanan desain dan 2,13 % untuk tekanan operasional.

. Selisih/ketebalan shell'dan head shell pada analisa fundamental dan ASME

Section VIII Division'l yaitu 0,04 % untuk tekanan desain dan'0,03 % untuk
tekanan operasional.

Selisih ketebalan terbesar nozzle pada analisa fundamental dan ASME
Section VIII Division 1 yaitu 5,31 % untuk tekanan desain dan 4,5 % untuk
tekanan operasional.

Selisih rata-rata untuk tegangan longitudinal antara analisa fundamental dan
ASME Section VIII Division 1 sebesar 2,68 % untuk tekanan desain dan 2,24
% untuk tekanan operasional.

Selisih rata-rata untuk-tegangan tangensial antara analisa fundamental dan
ASME Section VIII Division 1 sebesar 2,65 % untuk tekanan desain dan 2,22

% untuk tekanan operasional:

5.2 Saran

Penelitian. ini hanya menggunakan analisa fundamental dan analisa

mekanikal, sedangkan.ada aplikasi bernama PV Elite yang biasa.digunakan

untuk merancang bejanatekan.. Penelitian selanjutnya~mungkin bisa

menggunakan PV Elite untuk dibandingkan dengan analisa fundamental dan
ASME Section VIII Division 1.
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200 8 2191 635  7.04 818 ' 818 ' 10.31 ' 1270 1270 15.09 1826 @ 20.62  23.01 @ 2223
33.31 3681 4255 4255 53.08 64.64 64.64 7592 90.44 = 100.92  111.27  107.92
250 10 2731 6.35 | 7.80 9.27 927 | 1270 | 12.70 !15.09 !18.26 21.44 | 2540 | 28.58 ! 2540
41.77 5103 | 60.31 @ 60.31 | 8155 ' 81.55 !96.01 11475 ! 133.06 @ 155.15 @ 172.33 ' 155.15
300 12 323.9 635 838 953 © 1031 @ 1427 12.70 1748 2144 2540 @ 2858 @ 3332 @ 2540
49.73 6520 73.88 7973 108.96 97.46 132.08 159.91 = 186.97 208.14 238.76 186.97
350 14 3556 7.921_9.53 9.53 : 1113, 15.09 ' 12.70 :19.05 :23.83 27.79 : 3175 . 3571

67.90 81.33 ' 81.33 ' 9455 @ 126.71 107.39 158.10 '194.96 ' 224.65 253.56 @ 281.70
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Q 3 Nominal pipe siz
sz OMNAPIPESE op | 20 | 30 | STD . 40 | 60 | XS 80 100 | 120 | 140 . 160 | XXS 9
c 9 mm inch mm
32 213 2778277 373 373 478 | 7.47 o
>3 s 127 127 162 162 195 255 pr
3 = 20 | 3, 267 2.87 | 287 391 . 391 556 | 7.82
8-a i 169 | 1.69 220 | 220 290 | 3.64
3 = 2 1 334 338 . 338 455 | 455 635 | 9.09
g 2 250 ~ 2.50 324 | 324 424 545 m g
® 5 32 | 1y, 422 356 . 356 485 | 485 635 | 9.70 z 3
30 4 339 | 339 447 | 447 561 7.77 g
93 0 | 1Y, 483 368 368 508 508 714 1015 Z 7
= 3 2 405 = 405 541 | 541 725 | 9.56 3 C
Oag=e 60.3 391 . 391 554 | 554 874 | 11.07 o0
9 5 50 2
ER 544 | 5.44 748 | 7.48 1111 | 1344 GY =
< 9 1, 730 516 = 516 701 | 7.01 9.53 1402 % m
o 65 2/
= = 2 8.63 863 1141 1141 14.92 2039 m A
o = 80 3 (889 549 | 549 762 | 1.62 1113 | 1524 2 m
&3 11.29 | 1129 15.27 115.27 21.35 | 27.68 3 *
o @ 31, 1016 574 574 808 = 8.08 : : g o
Q = 2 13.57 1357 18.63 18.63 :
o 100 4 1143 6.02 . 6.02 856 | 8.56 11.13 13.49 | 17.12
5 = 16.07 | 16.07 22.32 122.32 28.32 3354 | 4103
) 125 5 1413 655 655 953 953 12.70 15.88 | 19.05
c S 2177 2177 30.97 30.97 40.28 4911 5743
w = 150 6 1683 741 . 7.11 10.97 110.97 14.27 18.26 | 21.95
% 2 28.26 | 28.26 42.56 142.56 54.20 67.56 | 79.22
g 3.
52
Fa)
2 Q
s 2
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32
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2, 400 16 406.4 7.92 9.53 9.53 1270 ' 16.66 @ 12.70 2144 26.19 30.96 @ 36.53 ' 4049 =
3, 77.83 9327 = 93.27 12330 160.12 123.30 203.53 245.56 = 286.64 333.19 365.35 g
o 450 18 457.2 7.92 | 1113 9.53 14.27 | 19.05 | 12.70 ;23.88 129.36 34.93 | 39.67 | 45.24 =
o 87.71 122.38 | 105.16 = 155.80 | 205.74 | 139.15 254.55 '309.62 ' 363.56 | 408.26 @ 459.37 =
o 500 20 508.0 953 1270 9.53 15.09 2062  12.70 26.19 3254 38.10 4445 50.01 @
3 117.15 155.12 117.15 18342 247.83 155.12 311.17 381.53 44149 508.11 564.81 c
o 550 22 558.8 9.53 ' 12.70 9.53 - 22.23 + 12.70 :28.58 34.93 41.28 | 47.63 53.98 %
g 129.13 © 171.09 ' 129.13 - 294.25  171.09 373.83 145142 | 527.02 ' 600.63 ' 672.26 =
E 600 24 609.6 9.53 1427 9.53 1748 @ 2461 @ 12.70 30.96 38.89 46,02 5237 @ 59.54 8
= 141.12 209.64 141.12 25541 355.26 187.06 442.08 547.71 640.03 720.15 808.22 3
[ 650 26 660.4 112.70 - 9.53 - 12.70
'g 202.72 - 152.87 - 202.72
- 7112 12.70 15.88 9.53 - 12.70
c 20 28 218.69 271.21 164.85 - 218.69
S s 750 30 7620 112.70 15.88 9.53 - 12.70
234.67 « 292.18  176.84 - 234.67
800 32 8128 12.70 15.88 9.53 17.48 12.70
250.64 312.15 188.82 34291 250.64
850 34 863.6 12.70 15.88 9.53 17.48 12.70
266.61 | 332.12 ' 200.31 ' 364.90 266.61
900 36 9144 12.70 15.88 9.53 19.05 12.70
282.27 351.70 212.56 42042 282.27
965.2 9.53 12.70
930 38 224.54 298.24
1016.0 9.53 12.70
0 40 236.53 314.22
1066.8 9.53 12.70 . . A ——
1050 42 248.52 330.19 i)l[;)nlts (Metr|c=) - PUSTE ,(
1100 44 117.8 ?{5”3 = 12/7?/\ Wall thickness = mm
- oitg Weight = kg/m (plain end mass)
1150 46 1168.4 9:?75)3 » 127?’
1200 48 1219.2 953 1270

284 24 177 79
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Lampiran 2
Maximum Allowable Stress A516 Grade 70
ASME Section Il Part D

Table 1A (Cont'd)
Section I; Section IIl, Classes 2 and 3;* Section VIII, Division 1; and Section XII

Maximum Allowable Stress Values, S, for Ferrous Materials
(*See Maximum Temperature Limits for Restrictions on Class)

-
.
0 O
oy
o=
=
Q3
5\9
= 3
oM
s 3
oQ
[ =
S 2
B2
c
50
Ef =
~Qa Desig./  Class/ Size/
=5 Line UNS Condition/ Thickness, Group
% =5 No. Nominal Composition Product Form Spec. No. Type/Grade No. Temper mm P-No.  No.
m o 1 |Carbon steel Sheet SA-414 E K02704 1 1
3 & 2 |carbon steel Plate SA-662 B K02203 5 1 1
S5 c ” 3 | carbon steel Plate SA-537 K12437 1 65 <t <100 1 2
Q wn L4 4 | Carbon steel Wid. pipe SA-691 CMSH-70 K12437 65<t<100 1 2
S P
= 5 |Carbon steel Plate, bar SA/CSA-GAD.21 44W t< 200 1 1
'g -=| 6 | Carbon steel Plate, bar SA/CSA-G40.21 50W ts 150 1 1
<
g. = g 7 | Carbon steel Plate SA/AS 1548 PT460N Normalized <150 1 1
E F 8 |Carbon steel Plate SA/AS 1548 PT460NR Norm. rld. <150 1 1
= 9 a  |carbon steel Fargings SAJEN 10222-2 P280GH NTorQT 35 <t<160 1 1
o ‘2 10 | Carbon steel Plate SA/EN 10028-2 P295GH 60 <t< 100 1 1
S o 11 | Carbon steel Plate SA/EN 10028-2 P295GH <60 1 1
o E 12 | Carbon steel Forgings SA/EN 10222-2 P280GH Normalized ¢ < 35 1 1
P ==
g ©w 13 | Carbon steel Plate SA/GB 713 Q345R 150 <ts200 1 2
- 5. 14 | Carbon steel Plate SA/EN 10028-2 P355GH 150<t<250 1 2
;—-’ : 15 |Carbon steel Plate SA/GB 713 Q345R 100<t<150 1 2
ERY 16 |Carbon steel Plate SA/EN 10028-2 P3SSGH 100 < t< 150 1 2
S = # 17 |Carbon steel Plate SA-455 K03300 15<t520 1 2
TT 18 | Carbon steel Bar SA-675 70 1 2
[0 -] ) .
E 3 19 |carbon steel Forgings SA-105 KD3504 1 2
5 m 20 |Carbon steel Forgings SA-181 K03502 70 1 2
21 rbon stee astings A-216 2 1 2
o z 2 Carbe | C SA-216 wce jo3oo2 2
Sa Carbon steel Forgings SA-266 2 K03506 1 2
33 Carbon steel Fargings SA-266 4 K03017 1 2
-
c
S3 24 | Carbon steel Forgings 3A-350 LF2 Ko3oii 1 1 2
=% 25 | cCarbon steel TForgings SA-330 Lrz Ko3011 2 1 z
39 26 |carbon steel Forgings SA-508 1 K13502 1 2
g g- 27 |carbon steel Forgings SA-508 1A K13502 1 2
:U g 28 |Carbon steel Forgings SA-541 1 K03506 1 2
) 3 29 |Carbon steel Forgings SA-541 1A K03020 1 2
3 30 | carbon steel Cast pipe SA-660 wen J03003 1 2
é g 31 |Carbon steel Forgings SA-765 n K03047 1 2
v
g ‘¢<p 32 |cCarbon steel Plate SA-515 70 Ko3101 1 2
o7 o 33 | carbon steel Plate SA-516 70 K02700 1 2
o g 34 |Carbon steel wid. pipe SA-671 CB70 K03101 1 2
g 5 35 |carbon steel wid. pipe SA-071 wre KuZ/ou 1 z
)
53 36 | carbon steel Wwid. pipe SA-672 870 K03101 1 2
<
- 2 37 |carbon steel wid. pipe SA-672 c70 K02700 1 2
g 3 38 |Carbon steel Plate SA/JIS G3118 SGV4B0 1 2
£EY 39 | carbon steel smis. pipe 5A-106 G K03501 1 2
3 - 40 | Carbon steel Wid. tube SA-178 D 1 2
5 °° 41 | carbon steel wid. tube SA-178 D 1 2
- 42 |Carbon steel Wid. tube SA-178 D 1 2
:‘_.. 43 |Carbon steel Smis. tube SA-210 c Ko3s01 1 2
: 44 | Carbon steel Castings 5A=216 wcc 102503 1 2
s 45 |Carbon steel Smis. & wid. fittings SA-234 wpe KD3501 1 2
46 | Carbon steel Castings SA-352 Lce j02505 1 2
< ®
- 47 |Carbon steel Castings SA-487 16 > A . 1 2
=, 48 | Carbon steel Plate SA-537 K12437 3 100<t<150 1 3
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1. Um_n_ﬁ.:u mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

POLITEKNIK
NEGERI

JAKARTA 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Table 2A (Cont'd)
Section 1lI, Division 1, Classes 1 and MC; Section I, Division 3, Classes TC and SC;
and Section VI, Division 2, Class 1
Design Stress Intensity Values, S,,, for Ferrous Materials
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Maximum Allowable Stress A106 Grade B

Lampiran 3

ASME Section Il Part D

Table 6C
Section IV
FOR INFORMATION ONLY — Maximum Allowable Stress Values, S, for Lined Water Heater
Materials

Alloy
Desig./ Class/ Skee/

Une  Nomimal Product Type/ UNs Cond./ Thickness, Group
No.  Composition Form Spec. No. Grade No. Temper s PNe Ne.

! Carbon steed Cantings SA-278 20

2 Carbon steel Caszings SA-278 25

a Carbon steed Castings SA-278 30

4 | Carbon steel Castings $A-278 15

5 Carbon steel Castings 5A-278 0 .

o Carbon steel Wid. twbe SA-513 1008 1 1
7 Carbon steel Bar SA-675 a5 1 1
a8 Carboa steel Mare SA-285 A Ko1700 1 1
Kl Carbon steel Plate SA-285 A C-1012 1 1
10 | Carbon steel Sheet SA-414 A Ko1501 1 1
11 | Carbon steel Sheet SA-414 A9 C-1012 1 1
12 | Carbon steel Wid. tube SA-513 1010 1 1
13 | Carbon steel Wi v SA-178 E/A Ke1200 1 1
14 | Carbon steel Smis, pipe SA-53 A Koz 1 1
15 | Carbon steel Wi pipe SA-53 E/A KOZ2504 1 1
16 | Carbon steed Smis. ptpe SA-106 A Koz%01 1 1
17 | Carbon steel Wil pipe SA-135 E/A 1 1
18 | Carbon sted WhL tube SA-513 1015 1 !
19 | Carbon steed Bar SA-&75 50 1 1
20 | Carbon stedd Mate SA-28S B Kaz200 1 1
21 | Carbon steel Plate SA-205 A1 C-1015%d i 1
22 | Carbon steel Sheet SA-414 B Koz201 1 1
23 | Carbons steed Sheet SA-434 S CA10154 1 1
24 | Carbon steed Bar SA-675 55 1 1
25 | Carbon steel Mate SA-285 C Kozao 1 1
26 | Carbon steel Plate SA-516 b4 KQ1800 1 1
27 | Carbon steed Plate SA-285 IS C-1023 1 1
28 | Carbon steel Sheet SA-414 C Kozso3 1 1
29 | Carbon steed Sheet SA-414 IS C-1023 1 1
30 | Carbon steel Flate SA-16 1 1
31 | Carbon steel Nar, shapes SA-16 KoZoo0 1 1
32 | Carbon steel Forgings S&-181 KO3502 60 1 1
13 | Carbon steel Dar SA-67S 60 . 1 1
34 | Carbon steed Plate SA-515 6l Koz401 1 1
15 | Carbon steel Mate $A-516 o0 Kazi00 1 1
36 | Carbon steed Smls. pipe SA-53 KO3005 1 1
37 | Carbon stoel Wi, pipe $A-53 E/R KO300s i 1
38 | Carbon steel Smis. pipe SA-106 .} KO 1006 1 1
39 | Cwrbon sted WL pipe SA-135 E/8 1 1
40 | Carbon steed Sheet SA-414 D KoZS05 1 1
41 | Carbon steed WL tube SA-178 E/C Ko3s03 1 1

2 | Carbon steel Har SA-675 [ 1 1
43 | Carbon steel Plate SA-515 65 KOZB00 1 1
44 | Carbon steel Plate SA-516 65 KOZ403 1 1
43 | Conboons sieed Sheet sA-414 4 KOTTO4 L] 1
46 | Carbon steel Plate SA/CSA-GaO2Y 48w ts 200 1 1
47 ) Cmbon steel Plate SA/CA-Ga ) Sow ts1% ] 1
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Table 1A (Cont'd)
Section |; Section Ill, Classes 2 and 3;* Section VI, Division 1; and Section Xl

—

N b Maximum Allowable Stress Values, S, for Ferrous Materials
g9 o & (*See Maximum Temperature Limits for Restrictions on Class)
=
g s ? 55 | Min. Min Ayrh-lu‘ﬂ’ il Man. Trempesatuee Limiis

=] (NP = Not Permitted )
ey Q3 Tenxlle Yield Extermal
NQ ‘g e Line Strength, Strength,  ee———t L Sepports Only) __________  pressure
53 253 No.  Mia Mia 1 u VIB-1 XM Chart Ne.  Notes
?g -g g g 1 418 20 NP m Ne N 51 56, Wi w2
=a 3 @ 2 s z20 NP 71 NP wp cs-2 56, W10, W12
oE = g < 3 s 220 NP m NP NP €s-2 56, W10, Wi2
=3 g- ST 4 415 230 NP 149 (CL 3 oaly) NP NP €82 w12
2.5 C3 A 5 415 250 NP 149 (CL % only) 143 43 52
®3 J So
zg 2 Eg’ o 415 40 482 149 (Cl. 3 only) NP NP cs-2 G10, §1, T1, W12, w13
8 3 g2 ®a 7 415 240 432 NP 2 343 €S2 G3, G10, G24, S1, T1, W6
o 2 g 55' L] 415 240 2 149 (€1 3 caly) NP NP €s-2 Glo 1. T
Z.g =T = 4 s 40 NP 571 (SPT) w2 543 €52 G1o. T
— o m o
%3 328 10 15 280 s38 71 538 343 52 G10, 51, T
o o A s C 1n 415 L NP NP 482 143 cs-2 G244, T1, Wi
,T..% % s 2 2 415 0 S8 571 S 43 cs-2 G10, $1. T1
o

o S =

2 - -g E 13 415 240 71 i 538 343 cs-2 G10, TI, Wi2 Wi3 wWis

g" = £c 14 415 240 371 NP NI NP C8-2 n

=] g °_=- 15 415 v NP m ARN} REA} -2 ¥i, Wil wisa

§ ] E{ 16 41s 240 NP NP 343 343 £s-2 GI4, W6

: —

fv< 3< 17 415 240 538 NP NP NP €s-2 Glo. 51, T1

) g 3 2 " 414 240 NP NP 143 344 €5-2

g' Q 'g e 19 415 260 NP NP an2 343 cs-2 G190, T

Q s 57 20 415 240 NP 371 454 343 cs-2 G190, T1, Wis

=t

9o 2

395 =32 n s %0 NP NP s3I 43 €5-2 G190, T

9 = 0 22 s 240 NP 71 NP NP €5-2 m

s ? 2 g 23 415 2% NP a7 538 343 cs-2 G10, G22, 1

S =0T

w & D9 24 415 255 538 NP NP NP €52 G4, GiO, S1, T2

222 3 25 "s 258 s 571 NP NP £5-2 G198, 51, T1, W13

€5 =0 2% 415 255 338 NP 538 343 cs-2 G3, GIO, G24, 51, T2, We

s =g35

> ; 39 27 415 255 538 371 538 343 Cs-2 Gl10, 51, TI

F ) 5: 28 415 258 NP NP 538 343 Cs-2 Glo, M

AT e 29 415 255 NP NP 538 343 €s-2 G24, T1, Wh

‘3 [ 3 T 45 260 NP NP 343 343 £S-2

-, =X = :

c o 39 31 430 538 NP 538 NP cs-2 G10, 18 S1. M1

E 5 5’5 32 % 58 NP 538 NP cs-2 Gl1o, GIs 51 T

S ?g- 13 430 220 454 NP 538 NP €52 G1o, s1, T2

S &5 14 “o 235 454 NP 538 NI C$-2 G1o, 81, T2

— >

a g 3 15 "o 225 454 143 (CL 3 anly) ST 343 5-2 G10, G1%, G22, 51 T2

2 =

o ﬁg 0 0 40 NP 371 343 343 c5-2 G1, Gi7

3 o< 7 450 240 538 7 538 343 S-2 Glo, %1 T2

r ig. i 50 Py A5 m S 43 -2 Gla 51 12

(] Y e~

3 'g = 19 450 2 NP 57 NP NP £5-2 $6, W10, Wiz

c s 9 40 450 240 NP 371 NP NP €5-2 56, W10, W12

=~ 53 a“ 450 o NP 57 NP NI C3-2 $6, W0, wWi2

% - 2 a2 50 20 NP 71 NP NP cs-2 56, W10, Wi2
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Secton I
v
FOR INFORMATION ONLY — Maximum Allowable Stress Values, S, for Lined Water Heater

Materials

Min, Min. Maximem Allowable Stress, MPa (Multiply by 1000 to Obtatn kifa), for Metal
Tenntle Yield External Temperature, “C, Not Exceeding
Line Stresgth, sarength, Procsure

No MPa MPra Chart No. Notes 40 65 100 125 150 175 200 2235 150 275
] 154 124 -1 wi E2 K " 45 ETES M5 LT 345 348 ETE) 348
2 173 154 1 w1 430 430 430 430 430 430 450 430 450 a3
3 207 186 (S 381 wi 514 518 S18 S138 S18 s518 518 518 Si8 518
Kl 241 17 -1 w1 €03 0.3 03 3 03 503 603 603 603 603
5 76 248 -1 w1 .0 &40 0 50 .0 %0 90 %0 690 690
) 290 w7 L, Q2 614 414  &16 )4 8O 616 6LA 614 616 614
7 £l L) 155 S50 746 76 e T A 776 77 776 e 7756
L] I 145 s-1 oy bl 776 A 776 776 TTe 776 775
9 1o 170 A 775 7S 7S s 775 775 775 775 7S
10 3 170 oS- 7 A 776 774 776 776 776 Te 76
1n KR 170 - 775 ns 778 775 775 775 775 775 775
2 3o 21 G, @2 659 659 659 59 659 659 659 659 659
13 25 120 G, GI 689 a8y ea9 a9 659  AMY  GHY9  6HY  BHY oMY
14 430 208 -2 2.7 w©.r 2.7 27 2.7 nry H?y (5 82?827
15 30 200 cs-2 Gl 703 703 o3 o3 %3 A3 A3 703 703 700
16 330 w0 cs-2 027 Q7 W7 W7 W7 ey exT ey ey 27
17 130 208 -2 (3] 703 703 7o) 703 s Tas T03 703 703 703
18 330 41 Gi, &2 0.4 03 703 0.8 0.3 s NS 703 703 03
1% 345 170 -1 BA2 B2 8a2 862 a2 A2 2 Bo.2 we2  He2
0 345 185 (S8} 6.2 2 842 2 82 862 862 862 862  Ba2
n 345 205 #6.3 863 863 863 863 B63 863 863 Bel 863
2 345 Py cs-2 6.2 862 2 862 8.2 862 B6.2 862 862 862
n S 05 - B3 #3863 B3 #63 B3 863 B3 B3 863
M 380 150 S-1 ME  MB  ME  WMS MB 9B MB B %8 948
5 aBo 06 cs-2 948 M8 e wn “n S48 a4en an ben 948
6 ino 05 -2 G942 s Me Man Ma G40 9aan an 948 948
b o4 300 30 C A MA ME WA MO 94D 94N 94N 94D 94N
m 300 0 c5-2 A ME MR Ma Mn 9% 940 94N YN Y4an
2 300 2 A ME MB A 94N 94n 2en 940 948 jan
o 400 50 s-2 L1oo 100 100 100 100 100 100 100 100 10
n 400 %0 100 100 100 100 100 100 100 100 100 100
52 415 08 cs-2 103 103 103 103 103 103 103 103 104 103
» as 205 Ccs-2 1oy 103 103 103 103 103 190 109 100 1
“ “s 0 cs-2 103 10 103 108 103 103 100 10 100 1m
15 as 20 52 103 103 103 103 103 103 100 100 100 1
14 as 40 c5-2 1oy 103 103 103 103 103 19 109 190 1
57 “s 0 cs-2 Gl M9 We W9 ®8 89 879 H#Y 879 NN 79
= 415 240 -2 103 103 103 103 103 104 100 100 100 10
19 45 40 -2 (o LA ] ows 078 Loh ) 879 7o 879 79 LE] L]
w0 415 0 s2 = 103 103 103 103 103 103 103 103 163 103
" 415 55 (9] &9 &9 79 878 879 879 879 879 79 879
2 450 25 cs-2 12 1z 1z L} I 12 12 12 m 112 112
L 4%0 140 cs-2 "2 "2 na2 12 "2 "2 12 2 172 112
4 450 40 c5-2 12 1n2 "z 12 n2 "2 12 2 12 112
" 450 60 s-2 112 12 112 112 112 112 1m 1mn 1mn 112
i 450 00 cs-2 "z 12 1) mn 2 12 12 m m 12
2 4%0 mi o2 a2 1 "2 2 n 12 2 m m2 m
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Properties Material A516 Grade 70
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format. Users requiring more precise data for scientific or engineering calculations can click on the property value to see the original value as well as raw
conversions to equivalent units. We advise that you only use the original value or one of its raw conversions in your calculations to minimize rounding error.
We also ask that you refer to MatWeb's terms of use regarding this information. Click here to view all the property values for this datasheet as they were
originally entered into MatWeb.

N S X
- )
g8
= v
355555
E‘g tg ‘gg s 07/08/2017 ASTM A516 Carbon Steel, Grade 70
33 253 -
g g 'g g g ASTM A516 Carbon Steel, Grade 70
5‘2 3 3‘2 Categories: Metal; Ferrous Metal; Alloy Steel; Low Alloy Steel; ASTM Steel; Carbon Steel; Low Carbon Steel
3 a3
= £ “x' o 3 Material Carbon steel plate for moderate and lower temperature service.
=3 3 So Notes:
2 5 - g' Pressure vessel quality
8 3 = ®@
(1] g" Q ’; g Key Words: SA516, ASTM A285
=3 = T
-3 5 (-] Vendors: No vendors are listed for this material. Please click here if you are a supplier and would like information
g- 3 5 .:_o_ 3 on how to add your listing to this material.
9% x5¢c
338
o '3 o S c Physical Properties Metric English Comments
3— g g E Density 7.80 g/cc 0.282 Ib/in® Typical of ASTM Steel
2285
§ ‘3 o 5 Mechanical Properties Metric English Comments
=~ : ?Q Tensile Strength, Ultimate 485 - 620 MPa 70300 - 89900 psi
3 g 3 ?._ Tensile Strength, Yield 260 MPa 37700 psi
g Q 'g € Elongation at Break 17 % 17 % in 200mm
Q = g @ 21 % 21 % in 50mm
g %. = 5 Modulus of Elasticity 200 GPa 29000 ksi Typical Carbon Steel
g = g' a Bulk Modulus 160 GPa 23200 ksi Typical for Steel
g g = Poissons Ratio 0.29 0.29 Typical Carbon Steel
w59 Shear Modulus 80.0 GPa 11600 ksi Typical for Steel
£823
‘.:. S 50 Electrical Properties Metric English Comments
§- ; g E Electrical Resistivity 0.0000170 ohm-cm 0.0000170 ohm-cm Typical Carbon Steel
~m 33
5 lg 5 E Thermal Properties Metric English Comments
8 X9 3 CTE, linear 12.0 ym/m-°C 6.67 pin/in-°F Typical Carbon Steel
53 5 Specific Heat Capacity 0.470 J/g-°C 0.112 BTU/Ib-°F Typical Carbon Steel
f 5 il Thermal Conductivity 52.0 W/m-K 361 BTU-in/hr-ft>-°F Typical Carbon Steel
= =7
-
2.8 23 Component Elements Metric English Comments
% 2 3 Properties
o = g Carbon, C 0.31 % 0.31 % may vary with plate thickness
3 g ‘¢<b Iron, Fe 98.315 % 98.315 % as balance
g o g' Manganese, Mn 085-12% 0.85-12%
3 'g ; Phosphorous, P 0.035 % 0.035 %
; o g Silicon, Si 0.15-0.40 % 0.15-0.40 %
o 3 " Sulfur, S 0.040 % 0.040 %
° 'g c
% 53 References for this datasheet.
= £EY
S 5 - Some of the values displayed above may have been converted from their original units and/or rounded in order to display the information in a consistent
=
=
-]
-
=
2
o
=
=
=
o
c
o
=
e
o
g
3
o
d
o,
o
o

http://www.matweb.com/search/datasheet_print.aspx?matguid=9ccee2d0841a404ca504620085056e14 171
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Properties Material A106 Grade B
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4k & 106
TABLE 2 Tonsile Roquiremonts
Crade & Grade B Gl C
[Esplanatony
Mot 2
Tsrealla strngi, min, poi (MPa) 48 000 {350) B0 D00 (415) 70 000 (425)
Wild sbengm, min, gl (MPa) 30 000 {205) 3 000 (240 40 000 {275}
Liongitu- Transwa: Longiu- Trafdwas Lisfegii- Transwarse
dinal dinal dinal
Elongation in 2 in. o S0 mm, min, %
Blasic minimumn Sengation Iansvwerse sing lests, and for al smal a5 = 30 165 a0 185
s Dembiad in Bl saction
‘Wireen Slandard round 2-n. of S0-mM Qage engih sl Specinen & I 1] 2 12 I 12
used
Foor longiudingl sirig lasis A aum A
Fior ansvens siip lsis, & deducton for each 1 732 -in. j02-mm) 135 1.00= 100
decraasas in wall Micknass Balow 5 /16 i (7.9 mmi) lom the
basic

minimum alongason of e folowing perceniage shall Bo made

M Evafasvasen Sogaten in 2 in (S0B s Shall b detsmnined by B filwing eoquan
i = B25 DO0ATS f Lee

L
H FniALI @kangalion in 2 in (508 mm), %, roundid o the neanest 0.5%
A et S-wiabonal aroa of T WiEEsn Wel SPetaThr, 7. Bk of spedifiid oulskis dfler o Nomine §poacimen wdh and specled wal THolnis rousdid 10

tha el U0 in. A i area s caludaied i greaier fhan he valie 0.75 in 7 shall b used), and
u spanifiod Wisio SFengh. po

B Tiabiks 4 for MRETILS SOnpalon ks 1or virivis SIS Pemins and gradis
CTabhe 3 i T compURd MR valis

TABLE 3 Computed Transverse Elongation™

Wall Thickness Elongation in 2 in. o 50 mm, min, %
in fram Grage A, Transwans Grages B and C, Transwerss
5/ 18 [0.312) 7a 35,00 PE50
052 (0 ) T4 HATE 1550
144 (D250 64 250 14.50

“This tabla gives T computad m ™ edong aion valies for each 1 ¢ 52 n [0 2-me) decoacs in wall thickress. Wi T wall hickness (S Detween T valiis
shown above, hi minimum elengalion value is delemined By tha Tollowing equatien

Orade Direction of Test Eguation
B Trardvase E = 400+ 1250
BandC Trafsvena E= 32i+ B50
wla
E elengation in 2 i or 50 mm, %, and
r il hackrezss of Spaciengn, in
TABLE 4 Elongation Valuwes
Elengation i 2 in min., Speifed Tensile Strength, psl
Grade A Grangs B
Tension Tesl Spocimon Wal Thickmess, in* [

Mrea, in 1/2in. Bpecimen 3 /4 in. Specimen 1 in. Spedmen 1 1 /2 in Speciman 42 000 B0 D0 T 000
=075 = 1.4 = 0994 = 0.748 = DLAT W0 25 255

4 14701400 QD003 OTE-OT45 0.400-0.498 3 25 255

3 1.451-1.880 GDET-007D GTE-0.7M 0. 4840 480 380 =55 255

Z 1.430-1.450 D0s4-0EE DTS- T2 DAT7-0.483 380 2.5 255

1 14111420 D1 -0DE3 TE-0.714 0A4T1-0478 355 230 255
i ] 1.300-1.810 DTG0 DEE-0.70E 0 4640470 355 =50 255
E 1.371-1.368 Qoia-0uiE 0. BEE-0. 504 04570463 355 250 255
B3 1.350-1.370 QDd0-0.013 OETS-0.BES 04500458 355 230 250
LET 1.339-1.349 QBT 0BG 0.6E6-0.6T74 04440440 355 230 250
1] 1.310-1.330 DETS-(EEE DB55-0.665 04370443 350 250 250
LES 1.209-1.30% uBE1-ETE 0.B46-0.B54 0431-0438 35 3|5 250
e 12701 200 QuBT-0uBED DEE-0.B45 04240430 35 3|5 250
e 1.251-1.289 E3S-DB4E EB-0.634 04170423 350 =5 250
e 1.230-1.250 QUES0-0uE33 QLE15-0EES 0A41D-0418 35 3|5 250

COPYRIGHT 2000 American Sg;l;y for Testing and Materials
Infoemation Handling Services,
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Lampiran 6

Tabel Non-corrosive service

Pressure Vessel Handbook 2" Edition

Table 11.1. Construction Steels for Noncorrosive Service.

SéRV]CE . STRUCTURAL
' TEMPERATURE FRESSURE -
°F) PLATE PIFE FORGINGS BOLTING BOLTS |NUTS | SHAPES
425--321 | SA240 types 304, 304L | SA3I2 types 304, | SAIB2grades F304, | Bolts: SA320 gr. B§
2 347 3041, 347 F304L, F347 strain hardened
g~ .
g -320--151 SA240 types 304, 304L, | SA312 types 304, | SAL82 grades F304, | Nuts: 5A194 gr. 8
=} 316, 316L 304L, 316, 316L F304L, F316, (S5 SA20)
SA353 SA333 gr. 8 SAS522
Same as pressure parts
-150~-76 SA203 gr. Dor E SA333 g 3 SA350 g LF3
- 75=-51 SAM3 gr. Aor B SA333 @ 3 SA350 gr. LF3 Bolts: SA320 gr. LT
z — ——] Nuts: SA194 gr. 4
= -50—-121 S5A516 all grades impact S5A333 pr. 1
£ tested  (see note 2)
E : SA350 gr. LFI
3 =20-+4 S.:&S 16 _nl] g:adcs over or LF2
3 1 in. thick impact tested
+5—+32 SAS516 all grades over
2 in. thick impact tested
+33-450 SA285 gr. C, %—-in. thick | SAS53 (seamless) SAlBl gr. lorll
max. or SAL06
SAS1S gr. 55, 60, 65, SA105gr. lor 11
1.5-in. thick max.
SAS16 all grades, all SA307gr. B. | sA36
2 thicknesses or SA325
3 3 Bolis: 5A193 gr. BY
g +H1-+175 SA285 gr. C, -in. thick | SAS53 (seamless) SAlBlgr. lorll Muts: SA194 gr. 2H
H max. SAL06 SA10S5 gr. Ter 1
£ SAS515 pr. 55, 60, 65, 5A335F1
1.5«in. thick max.
5A516 all grades, all
thicknesses
SA204 gr. B, all
thicknesses
+T76-+875 SA2M gr. Bor C SA335P1 SA182 gr. Fl
*3T6—+1000 | SA387 pr. 11 QL1 SA335 P11 SA182 gr. F11
§ SA3ET pr. 12C11 SA335 P12 SAIR2 pr F12
|
2 | +1000-+1100 | SA3BT7er. 22CL1 SA335 P22 SAVE2 gr. F22 SA193 gr. BS
E g2 SA194 g1.3
] ——— Same as pressure parts
® +1100—+1500 | SA240 types 304, 316, SA312 types SA1B2 grades 304H, | SA193 gr. BR
E 321, 347 304H, 316H, 316H, 321H, 347TH SA194gr 8
o 347 preferred {see 321H, 347H
= section 11.5)
abowve +1500 Type 310 stainless
Incoloy

-

- Stainless steels types 104, 304L, and 347 and 36 percent Ni stéels for service temperatures below ~425° F must be impact tested.

2. Pressure-vesge nleel plates are purchased to the requirements of the standard ASTM (SA) A20, which requires testing of individual plates, For low.
temperatune service, carbon stee] material is ordered to meel the impact requirements of supplement S of the standard ASTM {SA) A20. Typical

material specification is as follows: "SAS 16 gr. 60, normalized t
3. The limiting design temperature is determined by
erties. High-temperature limitations are hard to define
turgists recommend 530°

the behavior of the metal in the

o meel impact requirements per supplement (35) of SA20 at -50° F."
particular environment and its corresponding mechanical prop-
" accurately. For instance, to avoid graphitization or hydrogen-attack problems some metal.
F as maximum design temperature for carbon-steel parts in petrochemical plants.

4. Materials for structural attachments welded to pressure parts and transmitting loads during operation are generally of the same grade as the pres-
sure parts. All permanent attachments welded directly to 9 percent nickel steels should be of the same material oF of an austenitic stainless steel
type which cannot be hardened by heat treaiment.

5. Material SAJG, il used at lower temperatures {(below 32° F), should be of silicon-killed fine grain practice.




N
> &b
P =
v
- —
- =
o on ™l 0 =) I = o =] o Ty
A T r Mmoo o 1= - in &0 N o — in in e
S = o [T R o b o e & o0 0 o =fi o O
c - N = [Te} o T — — — — o] —+ —t o) e
[
C &
— r _ _ . _ _ _ N
2 o -~ o © o b = = o o o o o = o o
E 2 v 5 & I - < bS] I & I35 I3 IS & &
S Ng KM oKMooM M W W W W W W w M 4 [
- = W e} in in n in in in i e} n © © T=] w
o
S
D @
- ¥
£z "
¥ h . = (fp] (Fp]
— w E w = w E E £ [Ip] =~ ]
= 5 — = — o0 = i 0 - in [ ™ o
= = e — T3] ™ — ) T} o — — - ™~ ] e
E E &
5 & & SH o |8 '3 |3 8 |8 |8
- © ©w © © o o o = © o 0 o o o
) - - e - - - - — - o - — - —
u (] (Ip] Yy (Fp] m (Fp] L L L% L [Fp] [T ] [Fp] L (]
2 < < @ <5 = = < E = - - - - - -
©HakCiptan £ 5 8 § 8 ®BE & ®BE ®BE ®BE BE BE BE BE §E
- A M A RTY RE BRE AR BME ME BRE RME BRE ®mME ®WE
Im—nﬁ.—hpﬂ.

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta




1 2 3 4 5 6 | 7 8 9 10 11 2
DESIGN DATA
CODE OPERATING PRESSURE (INT.)  : 174 PSIG
MIGAS CERTIFICATION DESIGN PRESSURE - 145 PSIG
CORROSION ALEIWANCE 0.3 mm OPERATING TEMPERATURE (INT.) : 95° F
TYPE OF ROOF  Semiellipsodial Head DESIGN TEMPERATURE (INT.)  : 114°F
BOTTOM SLOPE HYDROSTASTIC TEST : AS PER CODE
INSULATION EXTERNAL PAINTING / COATING  : AS PER SPEC
LiQuID
\ v T.L +2351 ﬂj_z\ LIQUID SPECIFIC GRAFITY -
(EL +2953 7" NOMINAL CAPACITY .- BBLS
0 WORKING CAPACITY :-BBLS
3
i h ESTIMATED WEIGHT & CAPACITY
i i WEIGHT BOTTOM TANK :-Ib : 25.280,14 kg Y&E‘E'Q‘EW‘EW’ETLEK\(’;“KETC‘ :-Ib 101.345,88 kg
| | WEIGHT SHELL TANK 1o :31.578,10kg | WEIGHT FULL AIR CONTENT  :-1b +2.786.762,58 kg
o | | WEIGHT ROOF TANK :-1b :25.354,06 kg | WEIGHT OF CONTENT i-1b :2514.419,87 kg
I I I WEIGHT NOZZLE & ACCESSORIES TANK : - Ib . 2.032,09kg | WEIGHT OF TESTING 1o $2.888.108,46 kg
I I WEIGHT RAFTER TANK 1o :11.927,73 kg | WEIGHT OF OPERATION -1b :2.615.765,76 kg
| |
| |
| |
| | | MATERIAL
| | SHELL, ROOF, BOTTOM A516 Grade 70
I I NOZZLES - PIPE A106 Grade B
I I - FLANGE A105
| | | - PLATE A103
| | | STRUCTURAL A516 Grade 70
=] I 1.D @1000 I INTERNALS A516 Grade 70
S | i | STUD BOLT / NUT A193 Gr.B7
N | | EXTERNAL BOLT / NUT A193 Gr.B7
: | : NAME PLATE SS 304
| |
| |
I I NOZZLES AND CONNECTIONS
| ! | mark | REQD | size |rating| Tvpe [ Face [ ELv. DESCRIPTION REMARKS
I I NOZZLE ORIENTATION N1 1 20 | 1s0# | wn | RF [ 1000 | INLET
| | N2 1 2 [ 1so# | wn [ RF [ 2063 | outLer
| I 1 N3 1 2 | 1508 [ wn | rF | 276 | DRAN
| | \ Y T.L+373 m
| | (EL +1000) w .
) I I 22.5
| | o
] ] ]
L — 4 —_— 1
k ~ — J
| Sso =" N
N3 Vv T.L-352 I STSahE=a =257 I
1+1/2% (EL +276) ~ | 2354 | o (2)'15
< | \ | ©
1 |
Y N
| | \ ]
| | I|§ i _ _|_|9%
270° |
‘(\O
BASE PLATE |.D @851
I 1
(.}
SKIRT I.D @1000 / v
I
)
B.C.D 91148
1
BASE PLATE O.D @1310
180°
PROJECT TITLE :
DANONE - PRAMBANAN FACTORY BIOMASS
DWG. SIZE e -
A3 GENERAL ARRANGEMENT
SCALE :
AIR RECEIVER TANK VERTIKAL
10 | 200720 | AsBuLT PJ BS AR SG 1:40
GENERAL NOTES REFERENCE DOCUMENTS DOCUMENT NO. REV.| DATE DESCRIPTION BY | CHECK |REVIEW| APPD | CLIENT | DATE [PRAWINGNO ACPA-10-D9-DWG-002 REV. 0

| 4

5

6 | 7

8

| 10 | 11 |
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