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RINGKASAN

Ibrahim Husein, Program Studi Teknik Mesin, Fakultas Teknik, Universitas
Lambung Mangkurat, Januari 2024. Analisis Efektivitas Heat Exchanger Pure
Methanol Cooler (030 — EQ9) Di PT. Kaltim Methanol Industri; Pembimbing : M.
Nizar Ramadhan, S.T., M.T., Ketua Komite : Prof. Dr. Ir. Abdul Ghofur, S.T.,
M.T., Anggota : Pathur Razi Ansyah, S.T., M.Eng., Dr. Agli Mursadin, Ph.D.

Penelitian ini membahas tentang pengaruh material tube pada heat
exchanger pure methanol cooler di PT. Kaltim Methanol Industri. Heat exchanger
adalah alat yang digunakan untuk menukar panas antara dua atau lebih fluida
dengan temperatur berbeda. Penelitian ini membandingkan tiga jenis material
tube, yaitu Copper Nickel 10% (CuNilOFe), Stainless Steel 316L, dan ASTM
A516 Carbon Steel. Penelitian ini mengukur nilai koefisien perpindahan panas
dalam keadaan bersih (Uc) dan kotor (Up), serta efektivitas heat exchanger. Hasil
penelitian menunjukkan bahwa ASTM A516 Carbon Steel memiliki nilai UC dan
UD tertinggi dengan nilai Uc kondisi ideal 310,1274494 Btu/hr.ft?.°F dan kondisi
aktual sebesar 282,8580127 Btu/hr.ft2.°F, nilai Up kondisi ideal sebesar
171,8296058 Btu/hr.ft?.°F dan kondisi aktual sebesar 163,1166833 Btu/hr.ft?.°F,
sedangkan CuNilOFe memiliki nilai efektivitas tertinggi, dengan nilai pada
kondisi ideal sebesar 94% dan kondisi aktual sebesar 60%,. Nilai Uc, Up, dan
efektivitas dipengaruhi oleh faktor-faktor seperti material roughness dan
konduktivitas termal material. Penelitian ini menggunakan metode pendekatan &-

NTU dan metode Kern untuk menghitung efektivitas heat exchanger

Kata kunci : Alat Penukar Kalor Tabung dan Pipa, Efektivitas, Methanol Murni,
Material Pipa Copper Nickel 10% (CuNil0OFe), Material Pipa AISI 316L Stainless
Steel, Material Pipa ASTM A516 Carbon Steel.



SUMMARY

Ibrahim Husein, Mechanical Engineering Bachelor Program, Faculty of
Engineering, Lambung Mangkurat University. Analysis Of The Effectiveness Of
Pure Methanol Cooler Heat Exchanger (030 — E09) At PT. Kaltim Methanol
Industry; Supervisor: M. Nizar Ramadhan, S.T., M.T., Committee Chair : Prof. Dr.
Ir. Abdul Ghofur, S.T., M.T., Member 1 : Pathur Razi Ansyah, S.T., M.Eng.,
Member 2 : Dr. Agli Mursadin, Ph.D.

This research discusses the effect of tube material on the pure methanol
cooler heat exchanger at PT. Kaltim Methanol Industry. A heat exchanger is a
device that is used to exchange heat between two or more fluids with different
temperatures. This research compares three types of tube materials, namely
Copper Nickel 10% (CuNilOFe), Stainless Steel 316L, and ASTM A516 Carbon
Steel. This research measures the value of the heat transfer coefficient in clean
(Uc) and dirty (Up) conditions, as well as the effectiveness of the heat exchanger.
The results of the research show that ASTM A516 Carbon Steel has the highest Uc
and Up values with Uc value of ideal condition 310.1274494 Btu/hr.ft2.°F and
actual condition of 282.8580127 Btu/hr.ft2.°F, Up value of ideal condition
171.8296058 Btu/hr.ft2.°F and actual condition of 163.1166833 Btu/hr.ft2.°F,
while CuNilOFe has the highest effectiveness value, with the value of ideal
condition 94% and actual condition 60%. The Uc, Up, and effectiveness values
are influenced by factors such as material roughness and thermal conductivity of
the material. This research uses the e-NTU approach method and the Kern method

to calculate the effectiveness of the heat exchanger.

Key Words : Shell and Tube Heat Exchnger , Effectiveness, Pure Methanol, Tube
Material Copper Nickel 10% (CuNilOFe), Tube Material  AISI 316L
Stainless Steel, Tube Material ASTM A516 Carbon Steel.
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