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MULTI PURPOSE PLANT UNTUK MENJAGA KESTABILAN PRODUK

Nama Mahasiswa : Rifqi Ardiaztama Putra Hananto

Dosen Pembimbing : 1. Lisa Puspita Ariyanto, S.Si., M.Si.

2. Putri Sundari, S.T., M.T.

ABSTRAK

Mesin reaktor batch 300 liter di PT. X belum dilengkapi sistem pendingin aktif.

Akibatnya, proses pendinginan produk pasca-reaksi memakan waktu sekitar 2.4 jam. Waktu

pendinginan yang lama tersebut menyebabkan penurunan kualitas produk akhir (seperti

peningkatan viskositas dan penurunan penampilan visual) sehingga stabilitas produk tidak

terjaga.

Penelitian ini dilakukan sebagai studi kasus yang mencakup analisis kebutuhan

pendinginan reaktor, perancangan jalur koil pendingin tambahan, perhitungan kapasitas

pendinginan, dan evaluasi head loss. Analisis kebutuhan pendinginan dilakukan dengan

memperhitungkan laju reaksi dan energi panas yang dihasilkan reaktor. Hasil analisis tersebut

digunakan untuk merancang jalur koil pendingin baru dengan prinsip perpindahan panas

efektif. Selanjutnya, dilakukan perhitungan kapasitas pendinginan dan simulasi aliran untuk

memastikan besarnya head loss berada dalam batas terukur.

Hasil penelitian menunjukkan bahwa penambahan jalur pendingin baru berhasil

mengurangi waktu pendinginan reaktor dari sekitar 2.4 jam menjadi 5,4 menit atau lebih

efektif 33 kali. Peningkatan performa termal ini juga berdampak positif terhadap kualitas

produk, terlihat dari perbaikan parameter mutu seperti viskositas, kandungan padatan, dan

penampilan visual. Penelitian ini menyimpulkan bahwa penerapan jalur pendingin tambahan

efektif dalam menjaga stabilitas produk.

Kata kunci : Reaktor, Jalur Pendingin, Kualitas Produk, Stabilitas Produk.
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PLANNING FOR ADDITIONAL COOLING LINES IN A MULTI PURPOSE PLANT

REACTORMACHINE TO MAINTAIN PRODUCT STABILITY
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ABSTRACT

The 300-liter batch reactor at PT. X is not equipped with an active cooling system. As

a result, the post-reaction product cooling process takes approximately 2.4 hours. This long

cooling time leads to a decrease in the quality of the final product (such as increased viscosity

and decreased visual appearance), thus compromising product stability.

This research was conducted as a case study, including an analysis of reactor cooling

requirements, the design of an additional cooling coil path, a calculation of cooling capacity,

and a head loss evaluation. The cooling requirements analysis was conducted by calculating

the reaction rate and the heat energy generated by the reactor. The results of this analysis

were used to design a new cooling coil path based on effective heat transfer principles. Next,

cooling capacity calculations and flow simulations were performed to ensure the head loss

was within measurable limits.

The results showed that the addition of the new cooling path successfully reduced the

reactor cooling time from approximately 2.4 hours to 5.4 minutes, a 33-fold increase in

efficiency. This improved thermal performance also positively impacted product quality, as

evidenced by improvements in quality parameters such as viscosity, solids content, and visual

appearance. This study concluded that the implementation of the additional cooling path was

effective in maintaining product stability.

Keywords: Reactor, Cooling Line, Product Quality, Product Stability.
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