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ABSTRACT

ENGINE COOLANT SELECTION USING DMAIC AND TECHNIQUE FOR ORDER
PREFERENCE BY SIMILARITY TO IDEAL SOLUTION

By

Saeful Anas
Ivan Kurniawan, B.Eng., M.B.A., MM Advisor
Ir Triarti Saraswati M.Eng Co-Advisor

SWISS GERMAN UNIVERSITY

Dalam dunia industri pertambangan, effisiensi biaya operational merupakan faktor penting
untuk menjaga daya saing perusahaan. Komponen vital yang mempengaruhi kinerja dan biaya
operational alat berat adalah sistem pendinginan mesin. Penelitian ini bertujuan untuk
mengoptimalkan pemeliharaan pada sistem pendingin unit scania R620. Permasalahan utama
yang di hadapi adalah kualitas coolant yang mempengaruhi temperatur kerja mesin, penurunan
panas, serta potensi overheating. Oleh karena itu, diperlukan pendekatan yang sistematis dan
berbasis data. Metode yang di gunakan dalam penelitian ini adalah kolaborasi antara
pendekatan DMAIC (Define, Measure, Analyze, Improve, dan Control) dengan metode
MCDM (Multi Criteria Decision Making). Pengumpulan data dilakukan melalui uji
laboratorium dan uji lapangan hingga 1000 jam operasi pada tiga jenis coolant, yaitu Scania
Genuine Coolant, Shell dan EON. Parameter penelitian meliputi pH, Kandungan glycol,
Freezing Point, reverse alkalinity, temperatur mesin serta biaya coolant. Pada tahapan Measure
dan Analyze dilakukan analisis korelasi dan uji Analysis of Variance (ANOVA) untuk
mengidentifikasi hubungan antara karakteristik coolant dan temperatur mesin serta untuk
mengetahui perbedaan signifikan. Pada tahapan Analisis, metode TOPSIS di gunakan untuk
melakukan perankingan coolant berdasarkan kedekatannya dengan solusi ideal. Hasil
penelitian menunjukkan bahwa SHELL memiliki kestabilan karakteristik kimia dan peforma
yang mendekati coolant Genuine, serta memberikan efisiensi biaya yang optimal. Tahapan
control menghasilkan rekomendasi kualitas coolant dengan monitoring secara berkala.
Penelitian ini membuktikan bahwa integrasi metode DMAIC dan MCDM mampu memberikan
pendekatan yang komprehensif dan objectif dalam pemilihan coolant, sehingga dapat
meningkatkan peforma sistem pendingin pada mesin scania R620 serta menurunkan biaya
operasional dalam jangka panjang.

Keywords: Sistem Pendingin, efisiensi biaya, scania R620, DMAIC, maintenance optimization.
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ABSTRACT

ENGINE COOLANT SELECTION USING DMAIC AND TECHNIQUE FOR ORDER
PREFERENCE BY SIMILARITY TO IDEAL SOLUTION

By

Saeful Anas
Ivan Kurniawan, B.Eng., M.B.A., MM Advisor
Ir Triarti Saraswati M.Eng Co-Advisor

SWISS GERMAN UNIVERSITY

In the world of the mining industry, operational cost efficiency is an important factor in
maintaining company competitiveness. A vital component that influences the performance and
operational costs of heavy equipment is the engine cooling system. This research aims to
optimize maintenance on the Scania R620 unit cooling system. The main problem faced is the
quality of the coolant which affects the engine's working temperature, heat reduction, and the
potential for overheating. Therefore, a systematic and data-based approach is needed. The
method used in this research is a collaboration between the DMAIC (Define, Measure,
Analyze, Improve and Control) approach and the MCDM (Multi Criteria Decision Making)
method. Data collection was carried out through laboratory tests and field tests of up to 1000
hours of operation on three types of coolant, namely Scania Genuine Coolant, Shell and EON.
Research parameters include pH, glycol content, Freezing Point, reverse alkalinity, engine
temperature and coolant cost. At the Measure and Analyze stages, correlation analysis and
Analysis of Variance (ANOVA) tests were carried out to identify the relationship between
coolant characteristics and engine temperature and to determine significant differences. At the
Analysis stage, the TOPSIS method is used to rank coolants based on their proximity to the
ideal solution. The research results show that SHELL has stable chemical characteristics and
performance that are close to Genuine coolant, and provides optimal cost efficiency. The
control stage produces coolant quality recommendations with regular monitoring. This
research proves that the integration of the DMAIC and MCDM methods is able to provide a
comprehensive and objective approach in coolant selection, so that it can improve the
performance of the cooling system on the Scania R620 engine and reduce operational costs in

the long term.

Keywords: coolant system, Cost Efficiency, scania R620, DMAIC, maintenance optimization.
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