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SUMMARY

Design Analysis (Shell Thickness, Nozzle Neck) in BEM Type Shell and Tube Heat
Exchanger; Abu Bakar Zubaidi, 061910101137; 2012; 81 page; Mechanical

Engineering; Faculty of Engineer; University Jember.

As the name implies Heat exchanger, Heat (hot) and exchanger. Heat
Exchanger is a vessel which serves to transfer heat from one fluid to another fluid
phase either one or many phases. One type of heat exchanger is a shell and tube type,

This type of shell and tube itself has many models and types, one type of BEM
(TEMA). BEM type has a simple design and not too complicated when compared
with other type exchanger.

In general, engineering design using standards as the basis for the analysis of
the design calculations in the design process. Although in fact the standard can not be
said to be areal sourcein doing the design of equipment.

Thus it is necessary for comparison between fundamental analysis with the
mechanical design. It is used to find out how much the level of security and
efficiency are given on the method of fundamental analysis and mechanical design.

In the process of comparison (Comparing) mechanical design with
fundamental analysis, the comparison includes the value of the thickness, longitudinal
stress, tangential stress, and the accretion radius due to deflection that occurs on parts
of the BEM type heat exchanger in both the operating pressure conditions (pressure
operation) and on the conditions design pressure (design pressure)

From the design results are calculated the average difference in thickness
values at design conditions is 0.176 in. and at the operating condition is 0.131 ins.
Percentage increase in value of the thickness of the mechanical design of the
fundamentals of design at the design condition is 43% and at operating conditions is
38%.
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The average value of the percentage of longitudinal stress values (the design
pressure) in new condition which is 29% and the corroded condition of 48%. At the
time of the operation pressure, the average percentage of the value of longitudinal
stress on the new conditions of 16% and the corroded condition of 49%.

An increase in the value of the tangential stress on the mechanical design of
the fundamental design (design pressure conditions), the average increase in value of
the tangential stress on the new conditions at 29% and 51% corroded condition.
Similarly, when the operation conditions of pressure, an increase in the value of the
tangential stress on the mechanical design of the fundamental design, the average
increase in value of the tangential stress on the new conditions of 17% and 52% in the
corroded condition.

Percentage of value-added radius due to deflection at the mechanical design of
the fundamental design (on the condition of design pressure) is the new events on the
condition of 27% and 25% corrosion. While on the operation conditions of pressure,
the percentage of value-added radius due to deflection at the mechanical design of the

fundamental design of the new conditions of 11% and the old conditions of 36%.

Keyword: Heat exchanger BEM type, Shell thickness, Longitudinal stress,
Tangential stress, Radial growth.
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RINGKASAN

Analisa Perancangan Bejana Tekan (Shell thickness,, Nozze neck) Pada Shell And
Tube Heat Exchanger Tipe BEM; Abu Bakar Zubaidi, 061910101137; 2012; 81
halaman; Jurusan Teknik Mesin Fakultas Teknik Universitas Jember.

Sesua dengan namanya Heat exchanger, Heat (panas) dan Exchanger
(penukar). Heat Exchanger adalah alat penukar panas yang berfungsi mentransfer
panas dari fluida satu ke fluida lainnya baik satu fasa maupun banyak fasa. Salah satu
tipe dari heat exchanger adalah tipe shell and tube,

Tipe shell and tube sendiri mempunyai banyak model dan tipe, salah satunya
tipe BEM (TEMA). Tipe BEM ini mempunyai desain yang sederhana dan tidak
terlalu rumit bila dibandingkan dengan Exchanger tipe lainnya.

Pada umumnya engineering design menggunakan standar sebagai dasar analisis
perhitungan dalam proses perancangan desain. Walaupun pada kenyataanya standar
belum dapat dikatakan sebagai sumber yang riil dalam melakukan suatu perancangan
equipment.

Maka dari itu perlu dilakukan perbandingan antara analisis fundamental dengan
mekanikal desain. Hal ini digunakan untuk mengetahui seberapa besar tingkat
keamanan dan efisien yang diberikan pada metode analisa fundamental dan
mekanikal desain.

Daam proses perbandingan (comparing) mekanikal desain dengan anaisa
fundamental, perbandingan meliputi nilai ketebalan, tegangan longitudinal tegangan
tangensial,serta pertambahan radius akibat defleksi yang terjadi pada bagian-bagian
heat exchanger tipe BEM bak pada kondisi tekanan operasi (operation pressure)
maupun pada kondisi tekanan desain (design pressure)

Dari hasil desain yang dikakulasikan rata-rata selish nila ketebalan pada
kondisi desain adalah 0,176 in dan pada saat kondis operasi adalah 0,131 in.



Persentase kenaikan nilai ketebalan mekanika desain terhadap fundamental desain
pada kondisi desain adalah 43% dan pada saat kondisi operasi adalah 38%.

Nilal rata-rata persentase nilai tegangan longitudinal (kondisi design pressure)
pada kondis baru yaitu 29% dan pada kondisi terkoros yaitu 48%. Pada saat kondisi
operation pressure, rata-rata persentase nilai tegangan longitudinal pada kondisi baru
yaitu 16% dan pada kondisi terkorosi yaitu 49%.

Terjadi kenaikan nilai tegangan tangensial pada mekanikal desain terhadap
fundamental desain (kondisi design pressure), rata-rata kenaikan nilai tegangan
tangensial pada kondisi baru 29% dan pada kondis terkorosi 51%. Begitu pula
dengan pada saat kondisi operation pressure, terjadi kenaikan nilai tegangan
tangensial pada mekanika desain terhadap fundamental desain, rata-rata kenaikan
nilai tegangan tangensial pada kondisi baru 17% dan pada kondisi terkorosi 52%.

Persentase nilai pertambahan radius akibat defleksi pada mekanikal desain
terhadap fundamental desain (pada kondisi design pressure) yaitu pada kodisi baru
27% dan pada kondisi terkorosi 25%. Sedangkan pada kondisi operation pressure,
persentase nilai pertambahan radius akibat defleksi pada mekanikal desain terhadap
fundamental desain yaitu pada kondisi baru 11% dan pada kondisi lama sebesar 36%.

Kata Kunci: Alat Penukar Panas tipe BEM, Ketebaan Shell, Tegangan
Longitudinal, Tegangan Tangensial, Pertambahan Radius.
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