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Pengaruh Panjang Jalur Perpipaan dan Jumlah Fitting terhadap
Pressure Drop pada Sistem Rumah Gas

Multi-Lini di Laboratorium PT. X

Erixzen Shena Putra Eswono,

Lisa Puspita Ariyanto, S.Si., M.Si., Dedy Rachman Ardian, S.T., M.Sc.

ABSTRAK

Sistem rumah gas (gas manifold system) merupakan infrastruktur penting
dalam laboratorium industri yang berfungsi mendistribusikan gas dari tabung
penyimpanan menuju berbagai titik pemakaian melalui jaringan perpipaan. Kinerja
sistem dipengaruhi oleh panjang jalur perpipaan dan jumlah fitting yang
menyebabkan kehilangan energi selama aliran sehingga menimbulkan pressure
drop. Penurunan tekanan yang berlebihan dapat mengurangi stabilitas suplai gas,
memengaruhi kinerja peralatan laboratorium, serta menurunkan efisiensi distribusi.
Penelitian ini bertujuan menganalisis pengaruh panjang jalur perpipaan dan jumlah
fitting terhadap pressure drop pada sistem rumah gas multi-lini di Laboratorium PT.
X, baik secara parsial maupun simultan, serta mengidentifikasi variabel yang paling
dominan memengaruhi pressure drop. Penelitian menggunakan pendekatan
kuantitatif dengan metode observasional eksplanatori. Data primer diperoleh
melalui observasi lapangan dan pengukuran langsung menggunakan pressure
gauge, alat ukur panjang, lembar observasi, dan dokumentasi teknis. Variabel
independen meliputi panjang jalur perpipaan (Xi) dan jumlah fitting (X2),
sedangkan variabel dependen adalah pressure drop (Y). Analisis data dilakukan
menggunakan statistik deskriptif, uji asumsi klasik, analisis regresi linier berganda,

uji ¢, uji F, dan koefisien determinasi dengan bantuan perangkat lunak SPSS
v



Statistics. Penelitian ini didasarkan pada teori mekanika fluida, meliputi persamaan
kontinuitas, persamaan Bernoulli, persamaan Darcy—Weisbach, serta konsep major
losses dan minor losses. Hasil penelitian diharapkan menjadi dasar dalam
mengevaluasi konfigurasi jaringan perpipaan, mengoptimalkan sistem distribusi
gas, meminimalkan kehilangan tekanan, serta meningkatkan keandalan dan

efisiensi operasional sistem rumah gas multi-lini.

Kata Kunci: pressure drop, sistem rumah gas multi-lini, panjang jalur

perpipaan, fitting, mekanika fluida.



The Effect of Pipeline Length and Number of Fittings on Pressure
Drop in a Multi-Line Gas Manifold System
at PT. X Laboratory

Erixzen Shena Putra Eswono,

Lisa Puspita Ariyanto, S.Si., M.Si., Dedy Rachman Ardian, S.T., M.Sc.

ABSTRACT

A gas manifold system is an essential infrastructure in industrial laboratories
that distributes gas from storage cylinders to multiple points of use through a piping
network. System performance is strongly influenced by pipeline length and the
number of fittings, both of which contribute to energy losses during fluid flow and
result in pressure drop. Excessive pressure loss may reduce gas supply stability,
affect laboratory equipment performance, and decrease distribution efficiency. This
study aims to analyze the effects of pipeline length and the number of fittings on
pressure drop in a multi-line gas manifold system at PT. X Laboratory, both partially
and simultaneously, and to identify the most influential variable. This research
employed a quantitative approach using an explanatory observational method.
Primary data were collected through field observations and direct measurements
using pressure gauges, measuring instruments, observation sheets, and technical
documentation. The independent variables were pipeline length (Xi) and the
number of fittings (X2), while the dependent variable was pressure drop (Y). Data
were analyzed using descriptive statistics, classical assumption tests, multiple linear
regression, z-tests, F-tests, and the coefficient of determination with the assistance
of SPSS Statistics software. The theoretical framework was based on fluid

mechanics principles, including the continuity equation, Bernoulli equation,
vi



Darcy—Weisbach equation, and the concepts of major and minor losses. The
findings are expected to provide a scientific basis for evaluating piping network
configurations, optimizing gas distribution systems, minimizing pressure losses,
and improving the reliability and operational efficiency of multi-line gas manifold
systems.

Keywords: Gas Manifold System,; Pipeline Length, Fittings, Pressure Drop;

Fluid Mechanics.
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