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ABSTRAK 

Heat exchanger berfungsi untuk mengubah temperatur maupun mengubah suatu 

fasa dari suatu fluida. Keberadaan heat exchanger sangat penting untuk 

meningkatkan pemahaman mahasiswa tentang alat penukar kalor. Tujuan 

penelitian ini adalah menyediakan test bed heat exchanger jenis shell and tube 

dengan tipe 1pass shell-2pass tube di Laboratorium Konversi Energi dan 

menganalisis performa dari heat exchanger yang dibuat, meliputi koefisien 

perpindahan kalor dan efektifitas, serta menganalisis pengaruh air dingin terhadap 

efektifitas. Metode yang digunakan pada penelitian ini adalah metode 

eksperimental dengan mendesain dan membuat test bed heat exchanger serta 

melakukan pengujian pada test bed menggunakan perhitungan perpindahan kalor 

dan efektifitas pada shell and tube. Alat penukar kalor yang dibuat memiliki 

ukuran panjang tube 1.5 m, diameter tube 19.05 mm, tube pitch 25.4 mm dan 

diameter shell 10 inc. Material tube terbuat dari stainless steel 304, sedangkan 

material shell terbuat dari besi. Performa heat exchanger yang dibuat memiliki 

koefisien perpindahan kalor sebesat 134.897 W/m2oC dan efektifitas heat 

exchanger sebesar 64.61%. Pada sistem tertutup maupun sistem terbuka, semakin 

besar debit air dingin nilai koefisien perpindahan kalor teoritis (Uteoritis) dan nilai 

koefisien perpindahan kalor aktual (Uaktual) semakin meningkat dan nilai koefisien 

perpindahan kalor teoritis (Uteoritis) selalu lebih besar daripada nilai koefisien 

perpindahan kalor aktual (Uaktual). Dalam pengambilan data, heat exchanger harus 

dalam keadaan benar-benar steady karena kenaikan suhu fluida pada T2, T3, dan 

T4 akan berpengaruh terhadap hasil perhitungan efektifitas aktual. Sedangkan, 

efektifitas teoritis semakin besar debit air dingin maka nilai efektifitas akan 

semakin meningkat. Untuk sistem tertutup dihasilkan nilai efektifitas yang tidak 

rasional dibandingkan sistem terbuka, sehingga sistem terbuka pada heat 

exchanger banyak ditemui di dunia industri.  

Kata Kunci: Heat exchanger, Kalor, Shell, Tube, Test bed  
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ABSTRACT 

Heat exchanger functions to change the temperature or change a phase of a fluid. 

The existence of a heat exchanger is very important to increase students' 

understanding of heat exchangers. The purpose of this study was to provide a 

shell and tube type heat exchanger test bed with a 1pass shell-2pass tube type in 

the Energy Conversion Laboratory and to analyze the performance of the heat 

exchanger that was made, including the heat transfer coefficient and effectiveness, 

as well as to analyze the effect of cold water on effectiveness. The method used in 

this study is an experimental method by designing and manufacturing a test bed 

heat exchanger and conducting tests on the test bed using heat transfer 

calculations and shell and tube effectiveness. The heat exchanger has a tube 

length of 1.5 m, tube diameter of 19.05 mm, tube pitch of 25.4 mm and shell 

diameter of 10 inches. The tube material is made of 304 stainless steel, while the 

shell material is made of iron. The heat exchanger performance has a heat 

transfer coefficient of 134,897 W/m2oC and a heat exchanger effectiveness of 

64.61%. In closed systems and open systems, the greater the discharge of cold 

water, the theoretical heat transfer coefficient (Uteoritis) and actual (Uactual) 

heat transfer coefficient values increase and the theoretical heat transfer 

coefficient (Uteoritis) value is always greater than the actual heat transfer 

coefficient value ( actual). In collecting data, the heat exchanger must be in a 

really steady state because the increase in fluid temperature at T2, T3, and T4 will 

affect the actual effectiveness calculation results. Meanwhile, theoretical 

effectiveness the greater the cold water discharge, the effectiveness value will 

increase. For closed systems, irrational effectiveness values are produced 

compared to open systems, so open systems in heat exchangers are often found in 

the industrial world. 

Kata Kunci: Heat, Heat exchanger, Shell, Tube, Test bed  
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