LAMPIRAN 2 ADMINISTRASI PENELITIAN

1. Surat Permohonan Data Penelitian

KEMENTERIAN PENDIDIKAN, KEBUDAYAAN,
RISET, DAN TEKNOLOGI

POLITEKNIK NEGERI SRIWIJAYA

Jalan Srijaya Negara Bukit Besar ~ Palembang 30139 Telepon 0711-353414
Lamsan : htgpolpolsri acid, Pos El @ infoi@polsel.2c.id

Nomor - NIS3VPLAZNSPI022 27 Desemnber 2022
Peribal = kzin Pengambilon Data Penclitisn

Yih. Heman Resowrce Development

FT. Wiratama Indetect

Jdslas Komode Blok D NoA) Kemplek AL Juti Beaing
FPondok Gede Bekasi

Dengan hoemat,

Sesuni dengan kurikulum Program Sarjans Tesspen (D-IV) Teknlk Mesin Produksi dan Perawacan
Jerusen Tekadk Mesin Politknik Negerl Sriwijaya, Tugas Akhir merupakan mata kulioh waih podn
semester B (delapan). Untik ity seadtssiswa kam| ssemeriukan data umtuk Tugas Akbir serscbul.

Sehebungan dengas Ral tersebut di atas, kaml mohom BapekJbu dapet memberikan @in dan
membarts mahasisws ksmi ini untuk pergambilan data penelitisn,

Mahasiswa kami yimg akan mekskukan pengasbilas data peeelitian 1ersebat adaiah :

Jurusan/

No Nama NIM Kehs P Stadi
Teknik Mesm /
I | Devita Dinde Fitriani 06194021 0230 | 7PPB Teinik Mesia Produks! das |

Atax perhatiss dan bantuennya divcaphan terima kasih

Tembuwsan:
I. Keoua Jurusan Teknlk Mesin

2. Yang bersangkutan

28



2. Surat Jawaban Izin Pengambilan Data Penelitian

PT SELTAMA, M TIOE
el i

||| wiRaTama
INDOTECh

Moo - DO0SsKSw A 2023 Baplcasl, 04 lanuarl J0F3
Lamp :
Hal  :Kessdiaan Membssrikan kzin Pengambilan

Data Penelitian

Kepada Ykh,
Wil Direkbur 1

Palibeionik Megeri Sriaijaya
i

Palemiang

Sesml dengan Surat Fermahonan ksn Pengambilan Oata Penelitian mafacsi O-0 Teknik
Mesin Produisl dan Perassatan Jurusan Teknlk Mesin Polteknic Negen Swijaga, Palembang
Tanggal : 22 Desember 2022 perhal Fermohonan lzin Fengambdan Data Penelitian
mahixios, maka dengan i PT. Wiratama Indotech mesmberian lzin unbuk medakukan
penplitian dan bersedia memberfian data penslitin yang dibutuhian di workshop PT
Wirataima Indobech dengan perincian data sebagail berilout :

M. [P Eilas | MAMA MAHASSWA JURLISAN §
PROGRAM STUD

i 06104001 0230 | 7 MRE | Dewita Disda Firian | Tekni Masing

Tdeni Masin Prodeoks B Poresatas

Adapun materl yang akan diberikan dan diterima mahasised sebagal berikut -
& Dataeset desaln produi
s Flid drawing chiller
s Flid drawing heat exchanger
s Dasar fabrikasi unit heat exchanger
s Penguasaan softeare kallulasi perencanaan heat eschager
s Referensi perentanaan dan perancangan heat exchanger
& Shudi wirtual terkait heat exhanger dhasus POME

Demililan Surat Ini dibauat dengan harapan kerjasama yang sudah terjalin bisa bemanfaat bagi
limu pengetahuan dan pengembangan keterampllan mofodowss y@ng dimaksed. Stas

perhatiannya kami ua pkan ferima kasihe

FT'WIRATAMA INDOTECH

a




3. Surat Izin Penggunaan Data Perusahaan Menjadi Karya Ilmiah (Skripsi)

||| wiRaTama
INDOTEecCh

M. - DO FSE-WI/2023 Baliasl, OB Maret 2023
Lamp
Hal - Kesediaan Membserikan izin Pengamibilan

Oata Penilitan Data Perusahaan

Kepada Ykh,
Wil Direktur I

Polibeini Megeri Sriwijaya
o

Palemibang

Sesual dengan Surab Fermahionan koin Pengambdlan Data Peneltian mafasiesd O-0 Teknik
Mlesin Produisl dan Perawatan Jurusan Tekndk Mesin Folitekn i Negen Srowijaya, Palembang
Tanggal : 22 Desember 2022 perhial Permahonan [2in Pengambdan Data Penel itan
mahasival, maka dengan inl FT. Wiratama Indotech memberikan sumat zin pengguenzan
data perusahaan unbuk djadikan karga limiah perincian data sebagal berikout :

& Data Mahasiswi

M. [ Kidat | WAMA MAHASEWA JURLISAN f
PRIGRAM STUDI

i 0619 4021 0230 | 7 FPB | Devita Disda Firiani | Telni Masing

Tidenin biasin Produbs & Porasatan

B. Data Kanya Bmizh

Mis. JUIDLIL TA /) KARYA ILMIAH
i Farancangan Shell and Tebe Moot Exchenger Pesdingin Gas POME Mesggunakan Chiled
Warer disgan Sted Eatus di PT Wikstasa indotech

Diemilcian Surat Ini dibaat dengan harapan kerjasama yang sudah terjalkn bisa bemrantaat bagi

iims pengetahan dan pengembangan keterampiian mofasowa yang dimaksud. At
perhatiannya kami ucapkan terima kasih

FT WIRATAMA INDOTECH

PT oA Tapdi. 4 GTT Os
gl buig



LAMPIRAN 3 DATA DAN STANDAR

1. Origin TEMA Data Sheet PT Wiratama Indotech
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2. Origin Technical Drawing PT Wiratama Indotech
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3. Standar Tube Count pada Layout Segitiga

PROCESS HEAT TRANSFER
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4. Standar Tube
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5. Lmtd Correction Factor

o
©

TEMPERATIéRE DWFER&NCE FACTOR
~ @

206
ll-'-
0.55 0l 0.2 0.3 04 %5 0.6 07 0.8 09 10
) LMTD CORRECTION FAGTOR,Fy
(l ot | SHELL PASS 2 OR MORE TUBE PASSES
-~ 1 ‘
" T,-T, _ta -ty
B i

Fra. 18, LMTD correction factors for 1-2 exchangers. (Standards of Tubular Exchanger Manufacturers Association, 2d ed.,
Waws Vael 10401



LAMPIRAN 4 HASIL PERHITUNGAN MANUAL

HASIL HITUNG

TUBE OD SATUAN
NAMA NOTASI
0,5 0,75 1 1,25 1,5 inch
Heat Duty Q 30400,5 btu/hr
LMTD TImtd 21,2 F
Faktor Koreksi LMTD Ft 0,8
MTD Tmtd 17,6 F
Koefisien Perpindahan Panas
Asumsi U asumsi 18,0 btu/ft2.hr.F
Luas Area Perpindahan Panas
Estimasi Ae 95,8 ft"2
Bilangan Reynold Tube Nre tube 651,1 558,1 501,3 508,8 484.4
Kecepatan Aliran \V 1077,7 569,6 369,7 294.4 230,2 | ft/sec
Faktor Panas Tube Jh 3,0 3,3 3,9 3,8 3,9
hi 63,1 42,8 36,5 27,9 23,5 | btu/ft2.hr.F
hio 50,7 37,2 33,0 25,7 22,0 | btu/ft2.hr.F
Luas Area Perpindahan Panas Shell | As 0,1 0,1 0,1 0,1 0,1 | ftr2
Kecepatan Aliran Massa di Shell Gs 10528,2 | 23739,4 | 24339,5 | 20080,1 | 17232,4 | Ib/hr.ft2
Diameter Ekivalen De 14 0,7 0,7 0,8 0,9 | Inch
0,1 0,1 0,1 0,1 0,1 ] ft
Bilangan Reynold Shell Nre Shell | 38596,5 | 44321,4 | 45501,4 | 42274,6 | 42901,6
Faktor Panas di Shell Jh 125,0 131,0 132,0 128,0 132,0
Ho 16,8 34,5 34,8 29,9 26,1 | btu/ft2.hr.F
Koefisien Perpindahan Panas
Bersih Uc 12,6 17,9 16,9 13,8 11,9 | btu/ft2.hr.F
Koefisien Perpindahan Panas
Required Ureq 17,6 16,3 15,2 15,8 15,2 | btu/ft2.hr.F
Persentase Over Design % -28,4 9,7 11,2 -12,2 -21,6 | %




LAMPIRAN 5 DATA OUTPUT HTRI
1. Final Result Data Sheet Model Tube 0.5inch

Final Results Page 1
Released to the follawing organization:
POLITEKNIK NEGER! SAMIIA YA
DEWTA WNDA AITRIAN
Xist E 0.1 (64 bit) 31/07/2023 2:85 SM: 18380-466150599 US Units
STHE 0D 0.5inch 2 Mater
Rating - Horizontal Muliipass Flow TEMA BEM Shell With Single-Segmenial Baffles
Process Data Hot Shellside Cold Tubeside
Fluid name POME GAS CHILLED WATER
Totel flow raie {1000k b 14637 33778
Weaight fraction vapor, InfOut - 1,0000 1,0000 10,0000 0,000
Temperatus, In'Out DegF 85,00 53,60 44,60 53,60
Skin temperatura, MinMax DegF 46,96 3,68 46,90 63,37
Well iemperature, MinMax Deg A 46,96 63,60 45,90 63,27
Preszure, InfAveraps (p=ma) 28,925 20,824 28,835 28,911
Pressure drop, Totel®Bowed (psil 1,323 0,000 0,007 0,000
Velocity, MidMax: allow (f'sec)  3,68e-2 0,32
Male fraction inert (] 0,0000
Awersge film coaf. (Btwft2-he-F) 28,18 62,73
Heat transier safsty factor - 1,0000 1,00:00
Fouling reststance {ft2-hr-FBiu) 0,00000 0,000:00
Owerall Performance Data
Owverell cosd, Reqd'Cleanfctual (Btufz-hr-F) iga80 f 1782 | 17.92
Heat duty, Calkculaled Speciied (MM Btu'hr) 00504 [ 10,0504
Effective overall iemperaiure difference {DegF) 16,8
EMTD = (MTD] " (DELTA} * (FGH) (Deg F) 174 * 0935 1,0000
See Auntime Messages Report for
— NN
S HULUULUL
Apprazimale shellside (&3] 5,205
Approzimaie tubeside (E3]) 2187
Shell Construction Information
TEMA shell typa BEM Shell 1D {inch) 13,250
Shells Seres 1 Paraliel 1 Tatal area (ftz) BT, 817
Passes Shell 1 Tube 2 Ef. ama (ftz2rshell) B5, 74
Shell orientetion angle (deg) 0,00
Impingament presant Mo
Pairs s2al strips o Pesslane seal rods (inch) 00000 MNo.D
Shell expansion joint Mo
Waight estimation Wet/Dry/Bundls 12578 [ Te@E2 [ 08 (lb'shel
Baffle information
Type Pempend. Single-Sag. Baifle cut (% dia) 25
Croespasses’shellpass 19 Mo. (PctArea)  (inch) to G.L
Cantral spacing finch) 32,3125 1 20,00 3,315
Inkat spacing finch) 10,333 2 0,00 10,0000
Cutiet spacing finch) 10,339
Baffle thickness finch) 01875
HMumber of deresonating baffles ]
Tube Information
Tube typa Plain Tubecount per shell 114
Owerell length ) 6,562 Pct tubes removed (bath) 0,87
Efiective length (i) 6416 Outside diameter (inch] 10,5000
Total tubsshas [inch) 1,7500 W el thickness. (inch] 10,0480
Araa ratio {outfin) 1,248 Pitch [inch) 0,9750 Ratio 1,8500
Tube metal 304 Stainless steel (18 Cr, 8 Mi) Tube patiem (deq] 60
Bundle Information
Outer tube limit finch) 12717
Bundle enfrance rho-V2 (fi-seca) 9,252 Bundle exit rho-Y2 (Ibft-zecz) 89,2582
Fins on U-bends Mo Allow crossed U-bends. Mo
Parelle| passlans width finch) 10,0000 Pampend. passlane width [inch] 14500
Support Information Inlet Outlet
Distance, suppor to tubssheet'support plate (inch)
Humber of rows supporied
Riear head support plate Mo
Support plaleshafile spece
Unit: 5THE 0D 0,5inch 2 Meter DiKulisht Wy FINALFROD,5 INCH 2 METER. hiri

2. Rating Data Sheet Model Tube 0.5inch



HEAT EX CHAMGER RATING DATA SHEET Fage 4
Raleasad io the iollowing argantz stion; US Units
POLITEKMIK NEGERI SAIWILIAYA
DEVITA DIMDA FITRIAMI
Sarvice of Unit I=m Mo
Type BEM Orentetion  Horizontal Conmeciedin 1 Paralial 1 Sares
SutiUnit (Gross'ER) 9787/ 95741 12 smelunlt 1 survsneld (Gross’EN)  BT.017 /95741 12
PERFORMANCE OF ONE UNIT
FiL Allacation snall Sisa Tube Siga
Fiulkd Mame POME GAS CHILLED WATER
Fiuld Quaniity, Tatal 1000 1,4837 3,37748
vapar {In'outi wh 10,00 160,00 0,00 0,00
Liquid Wi 0,00 0,00 11060, 000 100, 00
Tamparature (inOut) F 85,00 53,60 44 60 53,60
Dansity I3 54 A7 54 &7 62,425 62,400
Wiscosky cP 0,0131 0,0131 1,4260 1,2340
Spaciic Hagt BIWIb-F 00,4845 00,4845 1,0038 1,0020
Thermal Dm"‘-'"‘p' Bluhr-it-F 00156 0, 0156 0, 3307 0, 3366
Critical Prassums psla
Ink21 Prassura psla 23 925 29 925
Valocity fisec 3,60e-2 0,32
Pragsure Do, AllowiCalc  psl 1,323 0,027
Avorage FIm Coalfidan!  BILMER-hr-F 2B,18 62,73
Foullng Rasistanca (min}  RZ-hr-F/BlL
Ho gt Exchaniged 00604 MM BlLTr MTD (Comectes} 168 F Owvardesign 467 %
Transfar Aats, Sanvica 1B.B0 BluTie-hr-F Calculatad 17,92 BlWT@-w-F__ Clean 17,92 Ewinr-F
COMNSTRUCTION OF OME SHELL Skalch {BundieMozzle Orenislion)
Shall Side Tube Side
Desin Prassurs psig 150,04 150,04 i
Design Temperalurs F 140,00 140,00 |.L
Mo Passas per Shall 1 g | | | | | | | | | |
Fire Damcim — Dpwerg L || )
Conneclions | I Inch 1@ 30000 1 @ 20000 U
STe & ol Inch i@ 30000 1 @ 20000 T
Aaiing Lig. Oud Inch o 1 @
TubsMo. 11400 OO0 05000 Inch  ThigAwg) 00450 Inch  Lengh 6562 N Phch 05750 Inch  Tube patiem &0
Tube Type Plain Materlal 304 Sisiniess sieal (14 Cr, 8 M) Pairs s2&l siips 0
Shall ID 13250 Inch Kiathia I inchi Passlane Seal Rod Mo, 0
Crozs Baflle Type Pampend.  Singe-Saq. sCut (Ham) 25 impingement Plate None
Spacingicc) 33125 Inch Irlat 10,333 _Inch Mo. of Crosspassas 19
Aho-V2-Irist Mezzie 1,29 Itt-58c2  Shell Enfrance 0,06 IbM-sace Shall Exit 0,96 Ibt-sace
Bundia Enfrance 89532 |bt-s802 Bundie Exit 8,253-2 |bif-5ac2
Walght'Shall 70062 Ib Flliad with Waber 1257.B I Bundia ZEA0E Ib
Holes: Themmal Restslance, % | Velodtes; iisac Ficw Fractions
Shall lining makenal - S4-53 B Plps S} KO300S Shall 63,60) Sneliside  38Be2[ A 0118
Tubesheat {lubasids) Iining maleral - SA-53 B Plpa (S) Tubea 35,53 Tubeside 032 B 0,584
KDA005 Fouling 0,00| Crosstiow  4688-3| C 0,041
KAztal 0,57 Window  470e2| E 0,147
F 0,000




3. TEMA Spesification Data Sheet 0.5inch

HEAT EXCHANGER SPECIFICATION SHEET FPaga 5
Aaleazed i the kallowing arganizaiion: LS Units
POLITEXME NEGERI SRWIAYA
DEVITA DNDA FITRLANI Jab Ma. 1
Custamar Casza Swdy fmm PT Wiratama Indotach Rataranca Mo
Address JL Srijaya Negara - Pakmbang Propasal Na.
Plant Location Shata Poytechnic of Sriwjaya Date 1T R0 Rav
Sardios al Unit Ren Mo
Siza 1325 x 7874 inch Typa BEM Hodzamal Camnaciad In 1 Farallal 1 Seres
SudiUnit {GEross' BN 974817 ! 95741 k2 Shalunit 1 SurkShall |Gros <5l 97917 ¢ 85741 2
PERFOAMAMCE OF OME UMIT
Fluid Allacaiian Shall Side Tuba Side
Fluid Mama POME GAS CHILLED WATER
Fluid Quantity, Tatal I 14837 3ama
Wapar (0w 14837 1433,7
Liquid 377 A a377.4
Shaam
‘Watar A aarra
Moncondensablas
Tamparaiwm {in/Qul) F 95,00 53,60 60 53,60
Spacic Graily 10004 1,0000
Wiscasty cP 00131 a0al 14268 12340
B bacu lar Waght 18,02 18,02
Malaoular Waght, Noncondansables
Spacilic Heal Buw'b-F 04949 04349 10033 1.0020
Thamal Canducivity Bnw'hr-h-F 0015 00156 03307 03364
JLaterd Haat Bu'b
Iniat Prassura psia 29925 23928
Walcty LA AE9e-2 0,32
Pressure Dmp, AlowiCac  psi 13203 | 0027
Fauling Resistance nin) #2-he-F/B
Haat Exchangad 30400 Bk MTD {Corected) 168 F
Trans e Rate, Serdios 18,80 Hwi2-hr-F Claan 1782 BuM2-he-F Actual 17,92 Bud-he-F
CONSTRUCTICN OF ONE SHELL Swatch @undieMNozzie Odamation)
Shall Side Tubé Side
Dasign Tast Prassure pg 150,04 | 15004 | ﬁ
Design Tamperatune F 140,00 140 00
Mo Passes par Snal 1 2 |||||||||
Carmsion Alwancs inch 0,059 00591 | I | | | | I I |
Comactions ] inch 1 @ 30000 1 @ 20000
Size & Ol inch 1 & 30000 1 @ 20000
Raing Imermadiats
Tube Ma. 114 oD 0,500 inch Thki#g) 00880  inch Length 6562 & Pisch 09750 inch
Tube Typa Fain Maerial 304 Stainlass steal {18 Cr, 8 M) Tubepamam &0
Shall 304 Stainlass swaal {18 Cr, & Ni) D 13250 QD 13625 inch  |Shal Cover
Channa ar Bannat 304 Sianiess st (18 Cr, ANI) Chamnal Cavar
Tubsshaet-Statonary 304 Sianiess swaa |18 Cr, M) Tubashaat-Floating
Flaating Haad Caover Impingamant Plate  Mana
BaMlas-Cross 304 Stainless steal {18 Cr 8 Typa Singla-Sag %Cut{Diam) 25 Spacingcic) 33125 hiat 1033 inch
BaMlazlLong Saal Type  Mona
Suppaorts-Tuba U-Band Typa Nona
halanca, suppad o ubasheal Inkat Qutiat nch
Number of rows suppordad Inlat Qi
|Bypass Sed Arangament péins seal S¥ps TuberTubssheet Jaint  Expanded |2 graaves)
Expansion Joint Typa Hana
Rha-V2-Inleg Mozde 1,29 Ib'i-sec? Bundie Emmanos 9252 Bunde Exil 925e-2  IbMsacd
Gaskas-Shal Sde  Mach, MY, (Kammpmla'Flax, Faca) Tuba Sida Mach. ML {Kammpmile Figx, Face]
- Flaaling Head
Cada Raquiramants TEMA Class R
W i it Shal 799,62 Ib Filled with Water 12578 b Bunde 26804 Ib
Ramanks:
Shall lining matarial - SA-53 8 Pipa {5) KT1005
Tubeshasl {iubasida) lining masedal - S4-53 B Pipa {5) K03005
Repdnted with Pemissian




4. Tube Layout Model 0.5inch

Drawings

Released to the following organizaton:
POLITEKNK NEGER! SEIWIJAYA
DEWITA DINDA FITRIANM

Papge 7

Xist E 9.1 (B4 bit) 31/07/2023 2:35 SN- 18380-466159599 US Units
STHE 0D 0,5inch 2 Meter
Rating - Horizontal Multipass Flow TEMA BEM Shell With Single-Segments] Baffles
l Linit. STHE OD 0,5inch 2 Meter
TEMA type BEM
3,0000 inch Shell ID 13,250 :nch
& @ Actual OTL 12,717 inch
Height under inlet {3 10,5250 incl
® @ uegn: :m:: ;:meﬁ‘éc;m 10,5250 ﬁﬂ
— | = Tube Flai
D D T:be EDPE CI,SDC:E nch
O (:) O Tube pitch 09750 nch
Tube layout anghe 60 deg
D D D O T:bti. Y I 114
D D Cj O O Tube pasitions avaiable 114
o_ o _olo_0O_0O Tie rods 3
() e T e e Seal strip pais 0
= = = N = = Tube Passes 2
D O D D O O P:mend icular passlane width 1,4500 nch
O O ODD D C) D CJ OD O Baffle cut % diameter 25
9] O O )] O O TUBEPASS DETAILS
Pass PRows Tubes
| o"o"o"olo 0”0 ol| Pass  fows Tubes
2 11 61
| SYMBOL LEGEND
O Tube
. o 0o _¢©_O_0O_ O B ooy Short Tube
D Long Tubse
o, _ o]0 0O _ O © Phgged Tube
c_._o_o_0o¢o_0O_0OC_0O ® Tie Rod
D O D D O O &% Seal Rod
Tr W) o T W) @ Impingement Fod
O_ o _o]l]o_Oo_0C
o_o_ ¢ _O_0
o_o0l10_0O
O _9¢ _ O
10

3,0000 inch




5. Heat Exchanger 2D Drawing 0.5inch

Drawings

Released to the following organization:
POLITEKNK NEGER! SRIWIJAYA
DEWTA DINDA FITRIAN

¥ist E 9.1 (B4 bit) 31/07/2023 2:35 SM: 18380-466159539

Papge 8

US Units
STHE OD 0,5inch 2 Meter
Rafing - Horizontal Multipess Flow TEMA BEM Shell With Single-Sepgments] Baffles

1t 2 o =
[ = Siotties
18 51" FER T
12 118" 1%:2 ps" ]_:
1%-3 118" 1°=2 118
! ! 1°-4 5f18°
Shell
Moscies | 0D, inch] Rating T gt Shal E:
" ¥ 150,04 FOLITERNLE N
m 148 L Study from PT Wirstima Dndetech | Ref
Pl 1
Thisk finch) EETE
= Satting Pl
19571021 By
EE




6. Final Result Data Sheet 0.75inch

Final Results Page 1
Releasad to the follawing onganization:
POLITEKNIK NEGER! SRIWILA YA
DEWVTA WNDA ATRAN
XistE 8.1 (64 bit) 31/07/2023 2:44 5SN: 18380-466150599 US Units
STHE 0, 75inch 2 Meder
Rating - Horizonial Multipess Flow TEMA BEM Shell With Single-Segmental Baffles
Process Data Haot Shellside Cold Tubeside
Fluid name POME GAS CHILLED WATER
Totel flow raie {1000k hr) 1, 4637 3.3778
Weight frection vapor, InfOut - 1,0000 1,0000 10,0000 10,0000
Temperatue, In'Cut Deg F 85,00 53,60 44,60 53,60
Skin temperature, Min/Max DegF) 47,97 64,41 47,90 54,04
Wall \emperatura, Min/Max Deg F) 47,97 64,41 47,30 64,04
Prassure, InAverape (p=ia) 23,925 20,823 23,835 28,920
Pressure drop, Total®liosed (psl  5,00e-3 0,000 0,010 0,000
Velocity, MidMex allow (ft'sec)  6,60e-2 o7
Male fraction inert - 0,0000
Auversge fim coaf. (Biluftz-hr-F) 319 50,31
Heat transier safisty factor - 1,0000 1,0000
Fouling resistance {ft2-hr-FBiu) 0, 00000 0,00000
‘Overall Performance Data
Overell coef, Reqd'Clean/Actual ({Biufz-hr-F) 175 7 187 18,70
Heat duty, Calculsied Speciied (MM Biw'hr) 0,034 [ 10,0304
Eflective oversll emperature differsnce {Deg F) 16,8
EMTD = (MTD) * (DELTA} * (FFGH) {Deg P 174 10,9670 1,0000
See Auntime Messages Report for ﬁ
wamings.
AL )
Exchanger Fluid Volumes
Apprimale shellside (i3] 3,474
Appraimale tubsside {fs) 2,371
Shell Construction Information
TEMA shell type BEM Shell ID {inch) 12,000
Shells Seres 1 Parallal 1 Total ara (=) 106,65
Passas Shell 1 Tube 2 Ef. arer (ftz2rshell) 102,96
Shell orentation engle (deg) 0,00
Impingement present No
Pairs seal strips ] Pesslane seal rods (inch) 0,0000 Mo. 0
Weight estimation We Dry/Bundle 11043 [ 73855 [ 267,63 (Eshell)
Baffle Information
Type Pempend. Single-Sag. Baifle cut (% dia) 25
Crosapassea’shellpass 21 Mo. (PctArea) (mchitoCL
Cantral spacing finch) 3,0000 1 20,94 3,0000
Inilat spacing {inch) a,8701 2 0,00 0,0000
Outlet spacing (inch) 88701
Baffie thickness finch) 01875
Number of deresonating bafflea o
Tube Information
Tube type Plain Tubecount per shell a2
Owerall length ) 6,562 Pt tubes emoved (both) 2,38
Effectwe length (i) 6,385 Cutside diameber (imch) 0,7500
Total tubesheat (inch) 2,0000 W el thickness (imch) 0,0480
Area ratio {outfin) 1,1503 Pitch (inch) 1,0000 Ratio 1,5333
Tube matal 304 Stainkess steel (18 Cr, 8 Mi) Tube patiem (deq) 60
Bundle Information
Outer tube limit (inch) 11,566
Bundle entrance rho-Y2 (ft-zaca) 0,24 Bundle exit rho-¥2 (Ibft-zaca) 0,24
[Fins on U-bends No Allow crossed U-bends No
Parele| passlans width [inch) 10,0000 Pempend. pesslene width [imch] 1,2499
Support Information Inlet Outlet
Distance, support to tubesheet'suppart plate (inch)
Nurmber of rows supporied
Rear head support plate Nao
Support plates'bafils space
Unit: STHE 0,75inch 2 Meter DX\KulishihY FINAL htriNEW LMTD - 0,75 INGH 2 METER . hiri



7. Rating Data Sheet 0.75inch

HEAT EXCHANGER RATING DATA SHEET Page 4
Raleasad o the following organtz ation: US Unks
POLITEKMIK MEGERI SRIWLAYTA
DEVITA DENDA FITHIANI
‘Sardloe of Unit Ibem Mo
Type BEEM Orianietion  Horizontal Conneciad In 1 Paralial 1 Saras
SurffUnit ({GrossTEN) 10565 7 10296 12 SheliUnit 1 Surk"Shell (Gross"EN) 105,65 7 102,96 12
PERFORMANGE OF ORNE UNIT
Fluid Aliacation Shall Skia Tuba Siia
Fluld Hamea POME GAS CHILLED WATER
Fluid Cueantlty, Total 1 0D0-bvTr 1,4837 33778
Wapar {InfCut) wi 100, 100, 00 0,00 0,00
Liiquid Wi 0,00 0,00 100, 00 1060, 00
Temparabura {inOul) F 85,00 53,60 44 B0 53,60
Dens=ity [y ] 54,687 54,687 62,425 62 400
Wiscosiy cP 0,013 a,0131 1, 4268 1,2340
Spacilic Haat Biulb-F 0, 4545 04040 1,003% 1, 0020
Thermal Conductivity Bluhe-it-F 0,0156 0,0156 0,3307 0, 3366
Critical Prassus psla
Inkei Prassurs psla 29,925 9,025
Walodlty sac 6,69a-2 17
Prassure Drop, Allw'Calc  psl 3,09a-3 0,010
Awarage Fllm Coaiiciant BluTe2-he-F 3318 50,31
Foullng Reasistanca {minj f2-hr-FBlu
Hee! Exchangead 0,0504 BN Bluhe MTD [Carractad) 16,8 F Creandasign 48
Translar Rale, Sanvice 17,57 Bluma-hr-F Calculslad 18,70  Blum2-he-F Claan 1870  Blwi2-hr-F
COMSTRUCTION OF OME SHELL Skaich (BundisMozzle Oientation)
Shall Side Tube Sida
Design Prassura psig 150,11 180,11
Design Temparatura F 140, 00 140,00
Mo Passes par Shall 1 2 |||||||||| |
Fiow Dracion e g LA )
Connactions n Inch 1 @ 3,0000 1 @ 2
Sra & Cut Inch 1 @ 3,0000 1 @ 20000 b
Ratng Lig. O Inch ) i@
Tubea Mo. 62,000 0D 07500  Inch ThigfAwg) 00453 Inch  Llemglh 6562 1 Phich  1,0000 Inch  Tube patem 60
Tubs Type  Plain Material 304 Sialnkass skl (18 Cr, 8 M) Palrs saal siips o
Sheall ID 12,0 Inch Kattia I Inch Passlane Sea Rod Mo, 0
Cross Baflle Type Pamand. Singie-5aq. WCut (dam) 25 Impingament Plake Nona
Spacingic'c) 33,0000 Inch Inkat 8,601 Inch Mo. of Grosspasses o |
Rho-V2-Inlat Nozrle 1,29 Irit-sac?  Shall Endramcs 1,30 IbM-sac? Shall Exit 1,30 Ibit-sac2
Bundle Enirence 0,24 IbM-sac2 Bundia Exil 0,24 Iyil-sac2
Walpht'Shall 73855 Ib Fillad with Watar 11043 Ib Bundis 26763 Ib
Holes: Thammal Reskstanoa, % Valodiles; ftfsac Flow Fractions
Shall lining makenal - 5A4-53 B Plpa (5] KO3006 Shall 56,36 | Shelisida 6 668-2| A 0213
Tubashaat {lubaskia) lining makenal - SA-53 B Plpa (S) Tune 4277| Tubaside 017 B 0514
KO3005 Fouwling 0,00| Crossiiow 0| c 0,061
Katal 0,87 | Window 6,7da-2| E 0212
F 0,000




8. TEMA Spesification Data Sheet 0.75inch

HEAT EXCHANGER SPECIFICATION SHEET Fage 5 |
Ralased o ihe allowing anganizalian: US Units
POLIT EXMIK MEGERI SRNWIJAYA
DEVITA DDA FITRLAMI Jab M.
Cussamar Rataranca Ma
Addrass JL Srijaya Megara - Palembang Prpasal Ma.
Plant Lacatian St Popachnic of Sriwjaya Dana 107 2023 Rav
Sardos af Unit R o
Sira 12 x 7474 inch Typa BEM Haodzamal Camnectad In 1 Parallal 1 Sares
SudUnil {GrassEH) 10565 / 10296 K2 ShallUnit 1 SurShall {Gros &Ei) 10565 [/ 10298 2
PERFORMANCE OF OME UMIT
Fluid Alacaiian Shall Sicla Tuba Sida
Flid Mamsa POME GAS CHILLED WATER
Fluid Quantity, Tatal ' 14837 3377 A
Vapar {In o) 14837 1483,7
Liguid 37T A AT A
Staam
Watar nnas 377,48
MNaoncondansabias
Tamparatum {in/Ou) F 9500 53,60 28 60 53,80
Spacilc Gradly 10004 10000
Viscosty cP a0131 aman 14268 12340
Mo lacy lar Wagm 13,02 18,02
Malacular Waight, Noncondensabla s
Spacilic Haat Biw'b-F 04943 04349 10033 10020
Thamal Conduciwity Biu'hr-#-F 0015 0056 03307 03358
Y Laténd Heaal Blu'ls
Iniat Fressura psa 29825 3 .825
Valdty Nisac 6692 a17
Prassura Dmp, AlowCalc psi A09e-3 0010
Faulng Rasistance nin] B2 FAER
JHaat Exchangad 0400 B BATD {Carractad ) 168 F
Translar Rate Serdos 17,57 Bu'k2-be-F Chaan 1870 B f2-he-F Achual 1870 B A-heF
CONSTRUGCTION OF ONE SHELL Siatch {Bundie Moz Qdantation)
Shall Side Tuba Sda
Dasign, Tast Prassura P 150,11 ! 15011 !/
Dasign Tampsan m F 140,00 140 00 ]l[
Mo Passas par Shal 1 2
L — . ULLILILILFRLILIMN )
GComacianz | inch 1 @@ 3,0000 1 @ 20000
Sira & Qi inch 1 @ 30000 1 & 20000
Rafing it armadiaie
Tubé Mo, &2 QO  4.7500  inch Thk{Awg] 004890  inch Lengih 6562 L] Pitch 10000 inch
Tuba Typa  Flain Matarial 304 Stainbass steal {18 Gr, 8 Mi) Tubapakam &0
Shall 04 Stainkess sweal {18 Cr, 8 NI I 12000 QD 12375 inch  |Shal Cowvar
Channa or Bannat 304 Sainkess staal (18 Cr, AMI) Chamnal Cavar
TubesheaStatonary 304 Stainkess sweal (18 Cr, AN Tubes haa Flaating
Flaating Haad Cover Imgingaman Plae  Mana
BallasCross 304 Stanless steal {18 Cr 8Type Singla-Sag WCut{Diam) 25 Spacing{oid)  3,0000 ke 94701 inch
BallazLang Saal Typa MNona
SupportsTuba U-Band Typa Nona
Diatanca, suppan 1 ubashest Inkat Clutiat nch
Humbear af raws supporad Inliat Cunlat
Bypass Seal Ar@angemant pairs saal s¥ips Tubre Tubashaal Jain Espanded |2 graaves)
Expansion Jaim Typa Hana
Aha-V2-Inlet Marsda 1,29 by - a2 Bundle Emmnos 024 Bundia Exi 0,24 Ibl-sac2
Gaskets-Shall Sda  Mach, Mi, {(Kammpmiila'Flax. Faca) Tubra Sida Mach . bl (Kammpmiile'Fiax, Faca)
- Flaaing Head
Code Requiremans TEMA Class R
‘Waight 'Shal 73 55 1] Fillerd with Watar 11043 b Bunda 267 63 1]
Ramark s:
Shall lining matarial - SA-53 B Pipe |S) K005
Tubeshael {wbasida) lining matedal - 54-53 B Fpa {5) KO3005
Aapdniad with Pamizziany




9. Tube Layout 0.75inch

Drawings Fage7
Released to the following orpanization:

POLITEKNIK NEGER! SAMIJAYA

DEVITA DINDA FITRIAN
Kist E 9.1 (B4 bit) 31/07/2023 Z:44 SN: 18380-466159599 US Units

STHE 0,75inch 2 Mater
Rating - Horizontal Multipess Flow TEMA BEM Shell With Single-Segmental Bafiles

Linit STHE 0, 7Sinch 2 Mater
TEMA typa BEM
Shell 1D 12,000 inch
Actual OTL 11,566 inch
Height under inlet nazzle 01,6351 inch
Height under outlet nozzie 0,6251 inch
Tubé type Plain
Tube 0D 0, 7500 inch
Tube pitch 1,0000 inch
Tube layout anghe 60 deg
Tubes az
Tube positions available az
Tie mods 4
Sepl strip pairs o
Tubgé Patsps ¥
Perpendicular passlane width 1,2439 inch
Baffle cut %o diameter 25

TUBEPASS DETAILS

Peat  Aows  Tubes
1 ] 3|
2 L] 49

03030803
S0S02030808 o

UOUOMC)UOUOU Impingement Fod
Oooogoo

BERBOBRO

30000 inch




10. Heat Exchanger 0.75inch

Drawings Pape 6
Released to the following organization:

POLITEKNIK NEGERI SAMIIAYA

DEVITA DINDA FITRIAN

Xist ED.1 (B4 bit) 31/07/2023 2:44 SN: 18380-466150500 US Units

STHE 0,75inch 2 Mstar
Rating - onial Multipess Flow TEMA BEM Shell With Single-Segmental Baffles

B,552 o
1 n.
STHE 0,7 5inch 2 Meter | Total tube infet nozzies 1 |Stream 10 Tubes idel
Tatal tube outiet nozzies 1 |&tream name POME GAS CHILLED WATER
inch Tatal shall niket nozzies 1 |Fiow (total), 1000-by'hr 14237 31,3778
it Total shell cutlet nozzies 1 |Pressure drop, psi 3,053 0,010
740 ibyshel Temparatura, F 95,00 £3 .60 a4 B0 53,60
1104 Ibyshed Wt. fraction wapor 10000 1,0000| 0,00:00 0, 0000
LA Prpssure oog a0l S.oL A FL] agls




11. Final Result Datasheet linch

Final Results Page 1
Relaasad ta the following organization:
POLITEKNK NEGER! SAWIIA YA
DEWVTA DINDA ATRAN
Xigl E 9.1 (64 bit) 31/07/2023 2:42 5M: 18380-466159539 US Units
STHE OD tinch 2 Meter
Rating - Horizontal Mulipass Flow TEMA BEM Shell With Single-Segmenial Baffles
Process Data Haot Shellside Cold Tubeside
Fluid name POME GAS CHILLED'WATER
Total flow rale {1000-khr) 14637 33778
Weeight frection vapor, InfOut - 1,0000 1,0000 0,000 10,0000
Tamperatue, InfOuw Deg F) 95,00 53,60 44,60 53,60
Skin temperatura, Min/Max (Deg F) &7.78 64,77 47,73 64,45
Well emperature, Min/Max (Dag F) 478 64,77 47,73 64,45
Preasure, InfAverapse (peia) 28,925 20,524 28,825 28,821
Pressure drop, TolalAllomed psl 25783 0,000 7,358-3 0,000
Velocity, MidMax allow (ft'sec) 6,672 0,10
Moale fraction inert - 0,0000
Average film coaf. (Bluftz-hr-F) 31,26 44,39
Heat transker safety factor - 1,0000 1,00:00
Fouling resisiance {ft2-hr-FBiu) 0,00000 0,00000
Overall Performance Data
Overall cosd, Reqd'Clean/Actual (Biuftz-hr-F) 16,13 7 1741 7 17,41
Heat duty, Calculaled Speciied (MM Biwhr) 00304 7 0,0304
Efiective oversll i mperature difference (Deg F) 171
EMTD = {MTD} * (DELTA} * (F'GH) {Deg F) 17T 10,9661 1,0000
See Auntime Messages Report for
" nnnmn
Exar P Vs Ui
Approximaie shellside (i3] 3,861
Appraximaie tubsside (i3] 3,400
Shell Construction Information
TEMA shell typa BEM Shell ID {inch) 13,250
Shells Seres 1 Paraliel 1 Total area (ftz) 113,38
Passee Shall 1 Tuba 2 Efl. ama (ft2shell) 110,32
Shell orientation angle (deg) 0,00
Impingement pressant No
Pairs seal stripa 2 Pesslane seal rods (inch) 0,0000 MNo. D
Shell expanaion joint No
Weight estimation Wet/Dry/Bundls 12818 [ a7 49 | 295,95 (/shell)
Baffle information
Type Pempend. Single-Sag. Baffle cul (% dia} 25
Crosspasseachellpass 19 No. (PctArea) (inch)to CL
Central spacing {inch) 33125 i 24,54 33135
Inkat spacing {inch) 10,151 2 0,00 0,0000
Outlet spacing (inch) 10,151
Baffle thickness (inch) 01875
Number of deresonating baffles o
Tube Information
Tube typs Plain Tubecount per shell [
Owerall length (i) 6,562 Pct tubsa remowved (both) 16,46
Effective length (it) 6,365 Cuside diametar (inch) 1,0000
Total tubsshest (inch) 21250 W all thickness. (inch] 10,0480
Area rafio {outfin) 1,1066 Pitch (inch) 1,2500 Ratio 1,2500
Tube matal S04 Stainless sieal (18 Cr, 8 MNi) Tube patiem (deql 60
Bundle Information
Outer tube limit (inch) 12702
Bundle entrence rho-¥2 (hffi-secz) 7.35e-2 Bundle exit rho-¥2 (Ift-secz) 041
[Fins on U-bends L] Allow crossed U-bends No
Parele| pesslane width (inch) 0, 00 Pempend. pesslane width (imch) 10,5000
Support Information Inlet Ourtlet
Distance, support to tubssheet’support plate (inch)
Number of rows supporied
Rear head support plete No
| Support plates/baffle space

Unit: STHE QD tinch 2 Meter

DAKuligh MY FINALhtrfNEW LMTD -1 INCH 2 METER hiri



12. Rating Datasheet linch

HEAT EXCHANGER RATING DATA SHEET Page 4
Realeased to the tollowing organization: UE Units
POLITEKNIK NEGERI SRIVLIAYA
DEVITA DENDA FITRIANI
Sarvloe of Unit Itam M.
Tyoe EEM Orenistion  Horzontal Conneciad In 1 Paraligl 1 Saras
Surffunit {Gross'EM) 11338 [ 11032 12 Sheliunit 1 SurlShell (Gross'EN) 11338 /11032 12
PERFORMANCE OF OMNE UNIT
Fluld Allocation Shall Skia Tube Shia
Flukd Hame POME GAS CHILLED ' WATER
Fluld Creaniity, Total 1 000-bvhr 14837 33778
Wapar {InCut) Wil 100, 00 100, 00 0,00 0,00
Liquid Wi 0,00 0,00 100, D 100, D0
Tampsaraturs (infOut) F 85,00 53,60 44 60 53,60
D nesdty (2%, ] 54, 687 54 687 62 425 62,400
Wiscoshy cP 0,013 0,0131 1, 4260 1,2340
‘Spacilic Haat Bluilb-F 0, 4540 0, 4540 1,0038 1, 0020
Tharmal Contuct ity Bluhr-it-F 0,0156 0,0156 0, 3307 0, 3368
Critical Prassums psla
Inia1 Prassura psla 239,925 9,875
Waloclty fi'sac 6,67a-2 0,10
Prassura Drog, Allow'Calc  psl 2 578-3 7.358-3
Avarafe Fllm Coalficiant But2-hi-F 31,26 44,39
Foullng Raslstance (min} f2-hr-FBlu
Heatl Exchangad 00504 BAK Bluhr MTD (Cormachad) 171 F Owardesign - 704 %
Transfar Aata, Sanvica 16,13 Bluma-he-F Calculelad 17,41 BlwT2-hr-F Claan 17,41 Blwi2-nr-F
CONSTRUCTION OF OME SHELL Skalch (Bundis’Morzle Orentation)
Sheall Side Tube Sida
Design Prassura psig 150,04 150,04 1
Design Tamiparaturs F 140,00 140,00
Mo Passes per Shel 1 2 (l]ﬂ.”'””” ,
Fow Draclon powrrs Upwr R 1)
Connactions n Inch 1 @ 35,0000 1 & 2 0000 J
SEe & Ot Inch 1 @ 3,0000 1 2 a0 T
Bating Lig. O Inch i i
Tube No. 66,000 0D 41,0000 Inch  ThisfAwg) 00480 Inch  Llenghh 6562 i Fich 12500 Inch Tube patlem G0
Tubs Type  Plain Materlal 304 Sialnless skeal (18 Cr, 8 M) Palrs sa.8l sifps 2
Shell ID 13,250  Inch Kattha 10 Inch Passlane Sed Rod Mo, 0
Cross Baffle Type Pampand.  Singie-5adq. %Cut (Ddam) 25 Impingemeant Plale Mong
Spatingic'c) 33125 Inch Iniet 10,151 Inch No. of Crosspassas 18
Rho-V2-Inial MNozzle 1,29 Iit-sacZ  Shail Endrance B 26a-F IbM-sacd Shall Exit 2093 Ibit-sac?
Bundia Enirence 7.358-2 |bM-saL2 Burndia Exit 041 Iil-sac2
Walpht*Shall 743 b Flliad with Watar 12818 Ib Bundia 26585 Ib
Moles: Thermmal Reskstance, % Valodilas; fifsac Flow Fractions
Sheall IiNing makefal - 5A4-55 B Plpe (5] KO3005 Shall 55,71| Shelisida 66782 A o222
Tubssheat [lubasida) ining malkedal - SA-53 B Plpe (S) Tubne 43,48 Tubaskde 010| B o482
KO3005 Fouling 0,00 Crossiiow 01| C 07z
Matal 0,50| Window 5148-2| E o214
F 0, 00|




13. TEMA Specification Datasheet linch

HEAT EXCHAMGER SPECIFICATION SHEET Paga 5§
Raleased 1o e lallowing organizafion; LS Umnits
POLITEENIK HEGERI SRIIJAYA
DEVITA DINDA FITRIANI Jaky Na. 1
Customar Casa Swdy fmm FT Wiratama indatach Ratamnca Ma.
Addrass JL. Sdjaya Magara - Palembang Propasa Ma.
Plant Location Stawe Palywechnic of Sriwijaya Date 19072023 R
Service o il Raim MNa.
Siza 1325 x 7874 inzh Typa BB Harizanial Camadiad 1 Pamllal 1 Sares
Surl/Unit {Gross'EH) 113,38 7 11032 &2 Shalinit 1 Surl/Shall |Gross/Efl) 11338 1 11032 i@
PERFORMANCE OF ONE UWIT
Fluid Mlacation Shell Side Tube Sida
Fluid Hama POME GAS CHILLED'WATER
Fluid Quamtity, Tatal b 14837 3377 A
Vapar {In/C0ut) 14837 14837
Ligquid 3377 A 3377 A
Steam
Watar ATTA 3T A
Nanzondensablas
Tamparalure {InA0ul) F 95,00 53 80 44 8l 53,80
Spaciic Gavity 1.0004 10000
Viscosity cP 00131 00131 14268 1230
bl Wi b 18,02 18,02
Bialacular Weignl, Noncondensabias
Spedilic Hea Biui-F 0.4949 0.4949 1,0033 1,0020
Tharmal Canducivity Biwhr-hF 0.0156 00156 03307 03364
Latam Haat Biuwlb
Inkat Prassum psi 23925 29925
Walacity Wseo 86702 0,10
Prezssure Drop, Allow)'Calc psi 257e3 7,358-3
Fauling Resistance {min) 2-he-FiBiy
Haat Exchangad 30400 Biw'he MTD {Cormciad) 17.1 F
Ti Hate, Serdog 16,13 Blu'i2-heF Claan 17.41 BuA-hr-F Aciual 1741 Bwi2-he-F
CONSTRUCTION OF OME SHELL Shetch BundleMNozzde Qriemation)
Snell Sde Tube Side
Daszign Tast Pressure Bl 150,04/ 150,04 !
Dasign Tamparatura F 140,00 140,00
P o | : IR
Carmgan Alawanos inch 0051 0051 | | | | | | | | |
Cannaclions In inch 1 @ 30000 1 & 20000
Sire & Ot inch 1 @ 30000 1 & 20000
Raing Imarmadiag @ @
Tuba Mo, &6 Qb 10000 inch Thejdwg]l 00480  inch Length 6562 Picch 12500 inch
Tube Type  Plain Material 304 Stainbess stoal {18 Cr, 8 M) Tube pafien &0
Shaell 304 Stainbess steel (18 Cr, 8 M) ID 13250 QD 13825 inch [Shell Cover
Chamnel ar Bannat J04 Stainkess s1eel (18 Cr, 8 Nil Channal Cover
Tubashaal-Stalonary J04 Stainkess sleal {18 Cr, 8 Ni| Tubeshaat-Flaating
Floatng Haad Cawer Impingamant Flale  Nona
Ballgs-Crozs 304 Stanless sieel (18 Cr, 8 Type  Sngle-Seg. %Can (Diam) 25 Spadng({oo] 33125 It 10,151 inch
Balles-Long Seal Typer  Mong
Suppans-Tube U-Band Type Nane
Distance, suppar 10 ubeshaal kel Cilal nch
Mumbar of rows suppariad Inlat Cuat
Bypass Seal Arangamant 2 paie saal s¥ips Tuba-Tubeshaat Jaint Espandad {2 grooves]
Expansian Jaim Typa Nana
Rho-V2-Anket Nozzda 124 IbAtsac? Bunda Enranca 7452  Bundie Exit 041 bi-sac?
Gaskate-Shell Side Bdach. ML {KammpmileFlex. Faos) Tubea Sida Mlach. M. {Kammprofle'Flax. Face)
- Floatng Haad
Cada Requirmants TEMA Clazs R
WaghyShal 82749 b Filad with W ater 1208 b Bundip 29595 ]
Remarkes;

Shall lining malanial - SA4-53 B Fpa {S) KI3005
Tubashaal lubasida] ining maledal - 5A-53 B Fipa (5] K03005

wilh Parmission




14. Tube Layout linch

Drawings

Released to the following organizaton:
POLITEKNK NEGERI SAWILIAYA
DEVITA DINDA FITRIAN

Page T

3,0000 inch

TUBEPASS DETAILS

Pass  Rows  Tubes
i ° 40
2 5 26

SYMBOL LEGEND

Tube

Durmy Short Tube
Durrmty Long Tube
Phegged Tubs

Tie Risd

Saeal Rod
Irnpingement Rod

83 0Er0

Mgt E 9.1 (B4 bit) 31072022 2:42 SM: 18330-466159599 US Units
STHE OD tinch 2 Meter
Rafing - Horizontal Multipass Flow TEMA BEM Shell With Single-Segments] Baffles
‘L (U 4 STHE 0D linch 2 Meter
TEMA bype BEM
3,0000 inch Shell ID 13,250 inch
Actual OTL 12,702 inch
Height under inlet nozzie 28750 inch
Height under outlet nozzle 0,3750 inch
Tube type Plain
Tube OD 1,0000 inch
Tube pitch 1,2500 inch
Tube layout angle 50 deg
Tubes 65
Tube positions availabke 66
Tie rods 4
Seal strip pairs 2
Tube Passes 2
Perpendicular passlane width 10,5000 nch
Balfle cut % dismeter 25




15. Heat Exchanger linch

Drawings Page 8
Released to the following organization:
POLITEKNK NEGER! SAMWIIAYA
DEVITA DINDA FITRIAMN
¥ist E 9.1 (B4 bit) 310772023 242 SN: 18380-466159539 US Units
STHE OD 1inch 2 Meter
Rating - Horizontal Muliipass Flow TEMA BEM Shell With Single-Segmental Baffles
10 58 {
g £ et
E
B SEC
m L . :
e— 18 518" TRT
12 pna" ; 1%2 phas
12 118 E 1’2 1/18° 1'4 16
Friant O hadral Shall
Mocrkas I'jlﬁ [T & had | Tuba W g STHE O
=1 [Trdat 150,04 150,048 | Burcle POLITEKNIE KE
T1 |1nla 140 140| Dy 7 THl Case Srudy fram PT Wi
92 [t 1 1| wat 1282 Ibam Na
T2 | ot Thizk {ineh) O18TE 0,048 Larviin
TEMA == Satting Pla
[ QOTI02Y By
QT L =T




16. Final Result Datasheet 1.25inch

Final Results Page 1
Relaasad ta the following onganization:
POLITEKNIK NEGER! SRIWIIA YA
DEWTA IINDA ATRIAN
XistE 8.1 (64 bit) 31/07/2023 2:38 5N: 18580-466150580 US Units:
STHE 0D 1,25inch 2 Meder
Rating - Horzontal Muliipess Flow TEMA BEM Shell With Single-Segmenial Baffles
Process Data Hot Shellside Cold Tubeside
Fluid name POME GAS CHILLED WATER
Totel flow raie {1000- k' hr) 14637 33778
Weight frection vapor, InfOut - 1,0000 1,0000 10,0000 0,0000
Temperatue, InOuw (Deg F) 85,00 53,60 44,60 53,60
Skin temperature, MinTax (Deg F) 47,68 63,39 47,64 63,13
‘Well iemperature, MinMax (Deg F) 47,68 63,39 47,64 83,13
Pressure, InfAverape [p=ia) 28,825 20,604 25,525 28,822
Pressure drop, TotelAlowed {pell 17823 0,000 6,500-3 0,000
YVelocity, MidMax allow (fsec)  5,68e-2 8,14e-2
Mole fraction inert - 0,0000
PAwerege film coaf. (Bituffta-hr-F) 24,48 40,01
Heat transker safety factor - 1,0000 1,0000
Fouling resistance {ft2-hr-FBiu) 0,00000 0,00000
Overall Performance Data
Overall coed, Aeqd'Cleanfctual (Biuftz-hr-F) 1684 F 1461 1 14,61
Heat duty, Calculated Specified (MM Biu'hr) 00304 [ 0,0304
Efiective overall \emperature difference {Deg F) 17.0
EMTD = {MTD} * (DELTA} * (FGH) {Deg F) 17,7 0, 9636 1,0000
!
See Auntime Messages Report for
pi innnnm
e unuhul
Approximate shellside {it3) 5,368
Appraximaie tubsside (i3] 4,476
Shell Construction information
TEMA shell type BEM Shell ID {inch) 15,250
Shells Senes 1 Parallel 1 Total area (=) 108,51
Passas Shell 1 Tube 2 Efi. ara (it2/shell) 106,04
Shell onentetion angle (deg) 0,00
Impingement present No
Pairs seal strips o Pesslane saal rods (inch) 0,0000 Mo. D
Shell expansion join No
Waight estimation Wet'DryBundie 15620 [ 947,78 [ 337,90 (Eyvshell)
Baffle Information
Type Pemend. Single-Seqg. Baffle cut (% dia)} 25
Crosapasses’shellpass 17 Mo. (PctArea)  (inch) to C.L
Cantral spacing (inch) 38125 1 21,23 3,8125
Inlat spacing (inch) 9,5263 2 0,00 0,0000
Outlet spacing (inch) 89,5263
Baffle thickness (inch) 10,2500
Number of deresonating baffles ]
Tube Information
Tube type Plain Tubecount per shell 51
Owerall length (it 6,562 Pct tubes remowed (both) 1,82
Efiective length (i) 6,353 Cuneide diameter (imch) 1,2500
Totel tubsshest (inch) 25000 W el thickness (imch) 10,0490
Araa ratio {outfin) 1,0851 Pitch {inch) 1,5625 Ratio 1,2500
Tube metal 304 Stainless steel (18 Cr, 8 MNi) Tube patiem (deql &0
Bundle Information
Ouier tube limit finch) 14,872
Bundle entrence rho-¥2 (bfft-saca) 0,25 Bundle exit rho-¥2 (Ibft-sacz) 0,25
Fing on U-bends Mo Allow crossed U-bands. Mo
Parele| pesslane width [inich) 10,0000 Pempend. pesslane width [inch] 1,6750
Support Information Inlet Outlet
Distance, support to iubsshestsupport plate (inch)
Wumber of rowe supporied
Rear head support plate No
Support plalesbafile space

Unit: STHE OD 1,25inch 2 Meter

DAKulish\ MY FINALUFDO1,25 INCH 2 METER hiri



17. Rating Datasheet 1.25inch

HEAT EXCHANGER RATING DATA SHEET Pege 4
Raleasad o the tollowing ongantz ation: US Units
POLITEKNIE NEGERI SRIWILAYA
CEVITA DENDA FITRIAMI
Sarvioe of Uni Ibam Mo
Type BEM Oreniation  Horzontal Connecled In 1 Paralial 1 Sares
SurfUnit (Grass'EN) 10851 7 10604 12 ShaliUnil 1 SurlShell (Gross"EN) 108,51 7 106,04 12
PERFOFMANCE OF ONE UNIT
Fluld Allacation Snall Sloa Tube Siga
Flukd Hame POME GAS CHILLED ' WATER
Flukd Quaniity, Total 1000-Ivhr 1,4837 33778
Wapar {InfCa) W 1060, 000 10:0, 00 0,00 0,00
Liiquid Wi 0,00 0,00 100,00 100, 00
Tampsarature {InfOut) F 85,00 53,60 44 60 53,60
Density I3 54,687 54,687 62 425 62,400
WViscoshy cP 0,0131 0,0131 1, 4260 1,2340
‘Spacilic Haat Bluilb-F 0, 4540 0, 4540 1,0038 1, 0020
Tharmal Conaucti iy Biuhe-it-F 10,0156 0,0156 0, 3307 0,3368
Critical Prassus psla
Inkat Prassura psla 20,925 0,055
Walocly M'Eac 5,689a-2 8,14a-2
Prassura Drop, AllowCalc  psl 1,788-3 6,58a-3
Awarage Fiim CoefMcent Etutt2-he-F 24,48 40,01
Foullng Resistanca (min) n2-hr-FBiu
He st Exchangad 0,0304 MM Biuhr MTD [Carractad) 17,0 F Owardesipn -1321 %
Transfar Raia, Service 16,64 BlWTH2-he-F Calculated 14,61 BIuWM2-hr-F Clean 14,61 Blwm2-nr-F
CONSTRUCTION OF OME SHELL Skaich (BundiaMozrie Oraniation)
Sheall Side Tube Sida
Design Prassura psig 150,04 150,04 1
Design Temparatura F 140, 00 140,00
No Passas per Shell 1 2 | | | | | | | | \
Fow Drscion o paa L
Connactions n Inch 1 @ 30000 1 @ 2,0000
EFa & Ot Irichi 1 @ 30000 1 & 20000 f
Aating Lig. O Inch iy i@
Tube Mo. 51,000 OD 12500 Inch  ThikfAwg) 00480 Inch  Lengih 6562 f PRch 15635 Inch  Tube patiem &0
Tuba Type  Plain Materlal 304 Sisiniess sieal {18 Cr, 8 M) Palrs sa.8l sinps o
Shell ID 15,250  Inch Kattha 1D Inch Passlane Seal Rod Mo, 0
Cross Baffle Type Pempand.  Singie-S5aq. %Cut (Dlam) 25 Impingement Plale Mone
‘Spacingicc) 3,8125 Inch Inlat B.5263 Inch No. of Crosspasses 17
Bho-W2-Inial Mozzle 1,29 Ifit-sac?  Shall Endranca 1,01 IbM-sacs Shiall Exit 1,01 Ib-sacd
Bundia Enirence 0,25 IbM-sacZ Burndia Exit 0,25 Iil-sac2
Walght"Shall QFTe b Flliad with Wabar 15620 Ib Bundia 337,90 I
Mokes: Themnal Resistance, % Valoditles; fifsac Fliow Fractons
Sheall liNing maleral - SA4-53 B Plpa (5] KO3005 Shall 58,70| Sheliside 5,88a-2| A 0,162
Tubasheat [lubesida) Ining makedal - SA-53 B Plpa (S) Tuibe 39,64| Tubeside 814a-2| B 0,578
KO3005 Fouling 0,00| Crossfiow  8,648-2| G 0057
Matal 0,66 | Window 426a2| E 0,203
F 0, 00|




18. TEMA Specification Datasheet 1.25inch

HEAT EXCHAMGER SPECIFICATION SHEET Page 5
Ralaased io tha folowing arganization: US Uniits
POLITEKN K MESERI SRIWIJAYA
DEVITA DINDA FITRIANI Joky . 1
Cuslomer Case Swdy from PT Wiratama Indalech Relerence Mo,
Addrass JL Srijaya Nagara - Palembang Praposal Mo,
Plani Locaton Siate Polylechnic of Srwijaya Date 19072023 Faw
Sandce of Uinit Iem Mao.
Sime 1525 & 774 ngh Typa BEM Hodzomal Connecled In 1 Parallel 1 Sedes
Surl’Unit {Gross/EH) 10851 7 10604 2 Shallind 1 Surk'Shell {Gross/EH) 10851 7 10604 h2
PERFORMANCE OF ONE UNIT
Fiud Alocatian Snell Side Tube Side
Fluich Marrw POME GAS CHILLED WATER
Fiuid Quantity, Total e 1483.7 33778
Vapar {In/Cut) 14837 14837
Liuicd 33778 33778
Skeam
Watar 33778 EEYEE-]
Koncondensablas
Temperaire {in/Cul) F 95,00 53,60 44 50 53,60
Specilic Gravily 10004 1.,0000
Wiscasty P A MH 14269 12340
Malacular Waight 1802 18,02
Mdecular Weight, Noncondensables
Spediic Heat Bu/b-F 04349 0, 4349 10039 1.,0020
T hai il Conchuetivity Biu/hr-1-F 00158 0.0 58 03307 03388
| Latani Haai Bu'b
Inket Pressus pea 29,905 29925
Valocly filzec 5.8%a-2 8,14e-2
Pressure Drop, Allow/Cale  psi | 1.78e3 [ 6,593
Fouling Resistance {min) fi2-hr-F B
|Haat Exchanged 30400 Biukr MTD {Coractad) 17,0 F
Transler Rale, Sarvica 16,84 Bluf2-hr-F Claan 14 61 Budt2-hr-F Aciual 1461 Bludt2-hr-F
CONSTRUCTION OF ONE SHELL Seedeh [BundleMozde Crignialion)
Shall Sda Tube Side
DasigrniTest Prassure psig 150,04 150,04
Design Tempemiuse F 140,00 140,00
o 1 : UL
Corosion Mowance inch 0,054 0,069 | | | | | | | |
Connaclions In inch 1@ 30000 1@ 20000
Seeh it nch 1 @ 30000 1 @ 20000
Reafing Infermgciale @ @
TubeMa, 5 QD 12500 nch Thi{Avg] 00490  nch Lengh 8582 N0 Piagh 1,5825 inch
Tube Typa Plain Majarial 304 Stainbass steal {18 Cr, 8 M) Tube patiem 60
Shell 304 Stainiess siesl (18 Cr, 8 M) I 15,250 oD 15,625 inch Shell Cover
Channel or Bonnel 304 Stainless meel (18 Cr, 8 W) Channd Cover
Tubgshe-Stakonary 304 Stainkess sieel (18 Cr, BN Tubeshes-Fibaling
Floating Head Covar Impngement Plale  None
Batiles-Cross 304 Stainkess steal (18 Cr, 8 Type Single-Sey. %Cu (Diam)] 25  Spadngfcke] 38125 Ink21 39,5263 inch
Bafikas-Lang Seal Type MNone
Suppons-Tube U-Bend Type MNong
Distance, suppan o ubashast Inbai Cuel nch
Mumber of rows supporiad Inlat Cual
Bypaszs Seal Arrangem ani pairs zeal sFps Tubea-Tubashesai Joini Expanded {2 grooves)
Expansion Joinl Typ Mong
Riho-V2-inkl Mozzle 129 bi-sec2 Bundle Enfrance 0,25  Bundle Exit 025 -5 e
Gaskets Shall Side  Mach. M. (Kammprofilet Flax. Facs Tube Side Mach. M1, (Kammprodie' Fax. Faca)
- Fioaing Head
Code Requinmenis TEMACEHE: R
WeighVShell 247,79 4] Filixd with Waler 15820 b Bundle 33790 b
Famarks:
Shall ining malerial - SA-53 B Pipe (5] K03005
Tubeshed (lubsside] lining matenal - SA-53 B Pipe {5] KO3045
Ev— ift Parmiss




19. Tube Layout 1.25inch

TUBERFASS DETAILS

Pass Rows Tubes
1 & 23
2 T 2B

SYMBOL LEGEND

Tube

Durrry Shart Tubs
Durrmmy Long Tube
Plsgged Tube

Tie Rod

Seal Rad
Irnpingement Rod

L1 Jolsy- ye]

Drawings Page 7
Redeased to the following organization:
POLITEKNIK NEGER! SRIWIIAYA
DEVITA DINDA FITRIAN

¥stE 9.1 (B4 bit) 31/0772023 2:38 SN: 18330-466159599 U5 Units

STHE 0D 1,25inch 2 Meter

Rafing - Horizontal Multipass Flow TEMA BEM Shell With Single-Segmental Baffles
Liniit. STHE OD 1,25inch 2 Mabar
TEMA type DEM
Shell 1D 15,250 inch
Achual OTL 14,872 inch
Hight under inlet noezie 0, 7500 inch
Height undéer outhet nazzke 0,7500 inch
Tube type Plain
Tube OO 1,2500 nch
Tube pitch 1,5625 inch
Tube layout anglke 60 deg
Tubes 51
Tube positions available 51
Tie rods 4
Seal strip pairs 0
Tube Passes 2
Perpendicular passlane width 18750 inch
Baffle cut % diarmeter 25




20. Heat Exchanger 1.25inch

Drawings Page 6
Released to the following organization:
POLITEKNK NEGER! SAWIAYA
DEVITA DINDA FITRIAN
¥ist E 9.1 (64 bit) 31/07/2023 2:38 SN: 18380-466159539 US Units
STHE OD 1,25inch 2 Meter
Rafing - Horizontal Multipass Flow TEMA BEM Shell With Single-Segmental Baffies
1 l
III II|
| 15,25
nch

-
|
AN

o 6,562 o
L B h

Unit STHE CD 1,25inch 2 Meter | Tatal tube inket nozzies 1 |Stream D < hellside|

TEMA typs BEM Total tube cutiet nozzies 1 |5tream name POME GAS

Shell diameter 15,25 inch Total shel inket neazles 1 |Flow (total), 1600-B/hr 1,4837

Tube length 6,562 R Total shed outlet nozzies 1 |Pressure doog, psi 1,78e-3

Dy weight 948 Byshel Temperature, F 9% 00 E1.60

Wet weght 1562 Bfshel Wt fraction vapor 1,0000 1,0000

Bundie weight 338 hchel 3] i 29,925 26933




21. Final Result Datasheet 1.5inch

Final Results Pege 1
Released to the following organization:
POLITEKNIK NEGER! SRWIA YA
DEWTA DiNDA ATRAN
XistE 8.1 (64 bit) 31/07/2023 1:58 5N: 18380-466159580 US Units
STHE OD 1,5inch 2 Mater
Rating - Horizonial Mulipess Flow TEMA BEM Shell With Single-Segmental Baffles
Process Data Haot Shellside Cold Tubeside
Fluid name POME GAS CHILLED WATER
Totel flow raie {1000k hr) 14637 33778
Weeight frection vapor, InfCut - 1,0000 1,0000 0,000 0,000
Temperatue, InCut (Deg F) 85,00 53,60 44,60 53,60
Skin temperatura, Min/Max Deg F) 47,50 62,81 47,45 62,58
Wall iemparaiure, Min'Max Deg F) 47,50 62,81 47,45 62,58
Pressure, InAverape (peia) 28,825 20,624 20,525 28,822
Precssure drop, TotelAllowed (psd) 1,052-3 4,10e-3 6,22a-3 5,00e-3
Velocity, MidMax allow (f'sec)  4,09e-2 6,37e-2
Moale fraction inert - 0,0000
Aversge fim coaf. ({Bluft2-hr-F) 2,17 36,84
Heat transler safisty factor - 1,0000 1,000
Fouling resistance {ft2-hr-FBiu) 0, 00000 0,00000
Overall Performance Data
Overall coef, ReqdClean/Actual (Bluftz-hr-F) 16,45 [ 13,05 [ 13,05
Heat duty, Calculaied Specifisd (MM Biw'hr) 0,004 [ 10,0504
Efiective overall iemperature difference (Deg F 16,8
EMTD = (MTD} * (DELTA) * (FIGH) {Deg F) 17,6 10,9601 1,0000
See Auntime Messages Report for
—— i
Exchanger Fluid Volumes | | | | | | |
Appraximate shellside (i3] 6,841
Approximaie tubssids (i3] 5,945
Shell Construction Information
TEMA shell typa BEM Shell ID {inch) 17,250
Shells Series 1 Parallal 1 Tatal area (2} 113,38
Passas Shell 1 Tube 2 Efi. ama (ft2'shell) 109,06
Shell orientation engle (deg) 0,00
Impingement presant No
Pairs seal strips 2 Pesaslane seal rods (inch) 0,0000 Mo. 0
Weight eatimation Wet Dry/Bundle 19940 [ 11862 [ 481,91 (Eshell)
Baffle Information
Type Pempend. Single-Sag. Baffle cut (3 dia} 25
Crosapasseashellpass 15 No. [PctArea)  (inch) to L
Cantral spacing (inch) 4325 1 21,49 4,3125
Inlat spacing {inch) 09,8368 2 0,00 0,0000
Outlet spacing (inch) 89,8368
Baffle thickness (inch) 10,2500
Number of deresonating baffles o
Tube Information
Tube typa Plain Tubecount per shell 44
Owerall length (i) 6,562 Pct tubes mmoved (none)
Effective length (i) 6,312 Outside diameber (inch) 1,5000
Total tubashest (inch) 3,0000 W el thickness (inch] 0,0480
Area ratio {oulfin) 1,0689 Pitch {inch) 1,8750 Ratio 1,2500
Tube metal 304 Stainless sieal (18 Cr, 8 Ni) Tube pattem (deql 60
Bundle Information
Outer tube limit (inch) 16,500
Bundle entrance rho-V2 (fit-sac?) 0,24 Bundle exit rho-¥2 (Ibft-zecz) 0,24
[Fins on U-bends HNo Allow crossed U-bends No
Parele| pesslans width (incch] 0, D000 Pempend. pesslane width (imch] 22500
Support Information Inlet DOutlet
Distance, suppor to iubssheet'support plate (inch)
Number of rowe supporied
Rear head support plate No
Support platesbaffle space

Unit: STHE OD 1,5inch 2 Meter

DAKuliahWy FINALFDOA,S INCH 2 METER hiri



22. Rating Datasheet 1.5inch

HEAT EX CHANGER RATING DATA SHEET Pege 4
Realeasad o the following onganiz ation: US Units
POLITEKMIE NEGER] SRIWIAYA
DEVITA DENDA FITRLAMI
Sarvice of Unit Ibasm Mo,
Tyvpe BEM Qrienistion  Horizomtal Connecied In 1 Paralia| 1 Sanes
Surt/Unit {Groass'EN) 11338 | 108,06 112 Shalinit 1 Surt'Shal (Grass'EM) 113,38 /108,06 12
PERFORMANCE OF ONE UNIT
Fluld Aliocation Enall Sloa Tuba Sida
Flukd Hame POME GAS CHILLED WATER
Fluid Cuaniity, Total 1 O0-Ihr 1,4837 33778
Wapor {InfCaut) whs 1060, D0 1060, 0 0,00 0,00
Liquid W 0,00 0,00 100, B 100, 00
Tampsarature (InfOut) F 85,00 53,60 44 60 53,60
De nesity (=)=} 54,687 54,687 62 425 62,400
Viscoshy cP 00131 00131 1,42608 1,2340
‘Spacilic Haat Bluib-F 10,4540 0, 4540 1,0038 1, 0020
Thermal Conoucti iy Bilwhe-it-F 10,0156 0,0156 0, 3307 0,3368
Critical Prassus psla
Inka1 Prassura psla 20,925 0,055
Waloclty Vsac 4, Ba-2 6,37a-2
Prassure Do, Allow'Calc  psl 4, 108-3 1,058-3 5,80a-3 6,283
Avarage Fllm Coalficiant Blut2-hr-F 21,17 36,94
Foullng Rasistance {min} 2-hr-FBlu
He-a! Exchangad 0,0304 MM Bluhr MTD (Carractad) 168 F Owardasign -2070 %
Transfer Rale, Sanvice 1645 BlumE-he-F Calculetad 13,05 BluTtE-hr-F Claan 13,05 Blwi2-nr-F
COMNSTRUCTEON OF ONE SHELL Skalch (Bundia'Mozzie Orantelion)
Shall Side Tube Side
Design Prassura psig 150,04 150,04 -
De-sign Temperatura F 1400, D0 140,00
Mo Passes par Shell 1 2 | | | | | | |
Flow Disclion Do rravard Lipaard | | | | | | |
Conneclions n Inch 1 @ 40000 1 @ 20000 Ll
SEa g Ot Inchi 1 @ 40000 1 @ 2 0000 ]
Bating Lig. O Inch ) i@
Tubs Mo, 44,000 00 41,5000 Inch  ThigjAwg) 004580 Inch  Length 6562 f Phich 18750 Inch  Tube patlem &0
Tuba Type Plain Materlal 304 Sisiniess sieal {18 Cr, 8 M) Palrs saal siips 2
Shell ID 17,250  Inch Hattha IO Inch Passlane Sad Rod Mo, 0
Cross Baffle Type Pempand.  Singie-Saq. %Cut (Dlam) 25 Impingement Plale None
‘Spacingicic) 43125 Inch Iniat & 6368 Inch No. of Crosspasses 15
Rhio-V2-Inial Moarzle 041 Ibft-sac2  Shell Endranca 1,08 Iof-sack Shall Exit 1,11 Ioil-sac2
Bundia Enirence 0,24 IbM-sac2 Burndia Exil 0,24 Ioil-sac2
‘Walghl'Shall 11962 Ib Flliad with Watar 18840 Ib Bundia 461,91 Ib
Mokes: Thammal Resistance, % Valoditles; I'sac Fliow Fractions
Sheall Ining makenal - SA-53 B Plpa (5] KO3005 Shell 61,62| Shalisida 49882 A 0126
Tubasheat (lubaskda) lining maleral - SA-53 B Plpa [(S) Tuina I7.79| Tubeskde 637a2| B b&13
KI5 Fouling 0,00 Crossliow  6.348-2| C 0,076
Katal 0,59) Window 32022 E 0183
F 0, 000,




23. TEMA Specification Datasheet 1.5inch

HEAT EXCHANGER SPECIFICATION SHEET Page 5
Rielaasad 1o the lollowing onganizalion: US Uniits
POLITEKNIK NEGERI SRIW LIAYA
DEVITA DINDA FITR LANI Jobr M. 1
Cusiomer Case Study fom PT Wimtama indotech Relerance Mo.
Addrass JL. Srijaya Magara - Palamiang Prapasal Ma.
Piant Locatkon S1ate Polytechnic of Sriwiaya Date 19907/2023 Rav
Servige of Unil hem W,
Siza 17,25 x 78,74  inch Type  BEM Harizonial Connacted In 1 Paralal 1 Series
SurlUnit {GossEf) 11338 7 10806 #2 Shalflnit__ 1 SudShell {Gross'EH) 11338 7 10806 &2
PERFORMANCE OF ONE LINIT
Fluid Allocakion Shell Siche Tube Side
Fluid Mamea POME GAS CHILLED'WATER
Fluid Cuantity, Total e 14837 33778
Vapar {In/Out] 14837 14837
Licyuich 3377A 3r7e
Steam
‘Watar 33778 33778
Nonc ondens ables
Tempanang (InCul) F 9500 53,60 44 50 53,60
Spaciic Graviy 1,000 1 0000
Wiscosity cP 0,0131 [ A 1,426 1.2340
Mokecular Wekght 1802 18,02
Moleculr Weight, Noncondens abies
Spadific Heal Biuwio-F 04845 O A%45 1,003 10020
Thasmal Conductivity Biwhe-fi-F 00158 00156 0,330 033568
JLatem Hea Biwie
Inbgt Pressure poia 29925 29,925
Walodity fi'sac 4 55a-2 6, 7a-2
Pressum Drop, Alow/Calc  psi 4,106-3 | 1,050-3 590e-3 62203
Foulng Resistance {min 1t2-he-F/Biu
| Heal Exghangad 30400 Bihr MTD [Corocbid] 169 F
Transler Raje, Servioe 1845 BuA@-he-F Clgan 1305 BlwAz2-heF fowal 1305 Bd-heF
CONSTRUCT ION OF ONE SHELL Skaich {BundieMozze Ovientaton] |
Shell Side Tube Shie
DesignT esl Pessure pei) 150,04 [ 15004
Dissign T ampaseatung F 140,00 140,00
|No Passes par Shall 1 2 | | | | | | |
Comosion Alowance inch 0,051 0,0591 | | | | | | |
Conngclions In nch 1@ 40000 1@ 20000
Sioe & Cul nch 1@ 40000 1@ 20000 T
2
Tube bo. 44 0D 15000 inch This{Avg] 00430 inch Length 6562 fi Pilch 18750 inch
Tubs Type  Plan Matesial 304 Stainkess steel (18 Cr, 8 M) Tube panem 80
Shed 304 Stainbess sl (18 Cr, 8 i) ID 17250 QD 17825 inch |Shell Cover
Channel or Bonned 304 Stainbass steel (18 Cr, 8 Ni) Channal Gover
Tubeshesi-Stalonary 304 Stanless sieel {18 Cr, A Ni) Tubashasat-Floaing
Flaating Head Cover Impingément Plae  None
Bl Bes-Cross 304 Stankess steel (18 Cr, 8 Type  Single-Seg. %%Cul [Diam) 25 Spacingle) 43125 Inkgl 98388 nch
Baillas-Long Seal Type Mone
Supports-Tube U-Bend Type MNone
Distance, suppon o ubeshes Inbed Quhet inch
Nurrbér of rows supponed Iniet itk
Bypass Seal Arrangament 2  pars seal shps Tulre-Tubesheat Joint Expandad (2 grooves)
Expanzion Joini Type None
Bhg-V2- Ik Nozzie 041 B -sec2 Bundlg Enmnce 0,24  Bundlg Exil 0,24 bAtsec2
Gasgkets-Shell Side  Mach, MIL (Kammprofile'Fiex, Faoe) Tubs Siche Mach, ML KammpaodileFlex, Faoe)
- Floating Haad
Code Reguiremenis TEMA Class R
W atight Shaell 11962 b Fillgrc willh W it 19940 B Bundle 481 91 4]
Ramarks
Shell lining malerial - 54-53 B Pipa (5] K03005
Tubsagheet (lubaside) ining materal - SA-53 B Pipe (5] K03005
wilh P



24. Tube Layout 1.5inch
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TUBEPASS DETAILS
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SYMBOL LEGEND

Tube

Durrmy Shart Tubs
Durrmmy Long Tube
Phegged Tubs

Tie Rod

Seal Rod
Irnpingement Rod
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Xist E 9.1 (B4 bit) 3170772023 1:50 SN: 18380-466159599 US Units

STHE OD 1,5inch 2 Meter

Rafing - Horizontal Multipass Flow TEMA BEM Shell With Single-Segmental Baffles
LUinit STHE OD 1,5inch 2 Mater
TEMA type BEM
Shell 1D 17,250 inch
Achual OTL 16,500 nch
Height under inlet nozzie 0,3750 inch
Height under outlet nozzie 0,3750 nch
Tube type Plzin
Tube OO0 1,5000 nch
Tube pitch 18750 inch
Tube ayout angle B0 deg
Tubes 4
Tube positions avaiabile 43
Tie rods []
Seal strig pairs 2
Tube Passes 2
Pempendicular passlane width 2,2500 inch
Baffie cut % diameter 25




25. Heat Exchanger 1.5inch

Drawings Page 8
Released to the following organization:

POLITEKNK NEGERI SAWIIAYA

DEVITA DINDA FITRIAN
Xist E 9.1 (B4 bit) 31/07/2023 1:50 SM: 18380-466159599 US Units

STHE OD 1,5inch 2 Meter
Rating - Horizontal Multipess Flow TEMA BEM Shell With Single-Segmental Baffles
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