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EVALUASI KEBUTUHAN DAN PELUANG PENGHEMATAN DAYA
MOTOR PENGGERAK KONVEYOR MODULAR MELALUI VARIASI
MATERIAL SLIDE RAIL DAN TIPE BELT MODULAR DI
PERUSAHAAN MANUFAKTUR DETERGEN

M. ALVANDI

ABSTRAK

Penetapan daya motor penggerak konveyor modular di sebuah perusahaan
manufaktur detergen dilakukan berdasarkan pengalaman teknisi tanpa perhitungan
beban, sehingga daya motor terpasang sebesar 0,5 HP (0,373 kW) tidak memiliki
dasar rekayasa yang dapat ditelusuri dan berpotensi tidak proporsional terhadap
kebutuhan beban operasional aktual. Selain itu, pemilihan material slide rail dan
tipe belt modular selama ini mengikuti asal pengadaan konveyor dan bukan
pertimbangan kebutuhan daya, sehingga peluang penurunan kebutuhan daya
melalui pemilihan kombinasi keduanya belum terkuantifikasi. Penelitian ini
bertujuan menghitung kebutuhan daya motor penggerak berdasarkan parameter
beban aktual dan mengevaluasi kesesuaian daya motor terpasang, serta
menganalisis pengaruh variasi material s/ide rail (besi siku dan UHMW-PE) dan
tipe belt modular (flat top dan flush grid) pada empat konfigurasi. Kebutuhan daya
dihitung secara analitik mengikuti metode Sumpf dkk. untuk konveyor modular
lurus dengan akumulasi pembebanan, kemudian diverifikasi melalui simulasi
dinamis menggunakan SolidWorks Motion Study yang keluarannya diolah dengan
transformasi Fourier. Hasil perhitungan menunjukkan kebutuhan daya mekanik
pada kondisi eksisting sebesar 73,04 W, sedangkan kombinasi paling hemat daya
yang memadukan s/ide rail UHMW-PE dan belt flush grid sebesar 63,66 W atau
12,8% lebih rendah. Material slide rail merupakan variabel yang paling
berpengaruh dengan kontribusi penurunan daya sekitar 12%, sedangkan tipe belt
modular hanya sekitar 1%. Verifikasi simulasi menghasilkan deviasi 1,32%
terhadap perhitungan analitik, dan simulasi juga mereproduksi frekuensi perpautan
sproket dengan selisih 0,07% terhadap nilai teoretisnya. Kebutuhan daya seluruh
konfigurasi setara dengan motor 0,25 HP, sedangkan motor yang terpasang hanya
bekerja pada sekitar 22% kapasitas nominalnya, sehingga motor terpasang berdaya
dua kali lipat motor yang sesuai dengan kebutuhan beban dan direkomendasikan
disesuaikan menjadi 0,25 HP.

Kata Kunci : konveyor modular; daya motor penggerak; material slide rail; tipe
belt modular; peluang penghematan daya
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EVALUATION OF POWER REQUIREMENT AND POWER SAVING
POTENTIAL OF MODULAR CONVEYOR DRIVE MOTORS THROUGH
VARIATION OF SLIDE RAIL MATERIALS AND MODULAR BELT
TYPES IN A DETERGENT MANUFACTURING COMPANY

M. ALVANDI

ABSTRACT

The drive motor power of a modular conveyor at a detergent manufacturing
company was determined based on technician experience without any load
calculation, so that the installed motor power of 0.5 HP (0.373 kW) has no
traceable engineering basis and is potentially disproportionate to the actual
operational load requirement. In addition, the selection of slide rail material and
modular belt type has so far followed the origin of conveyor procurement rather
than power considerations, so the opportunity to reduce the power requirement
through the combination of the two has not been quantified. This study aims to
calculate the drive motor power requirement based on actual load parameters and
to evaluate the suitability of the installed motor, as well as to analyze the effect of
variations in slide rail material (angle iron and UHMW-PE) and modular belt type
(flat top and flush grid) across four configurations. The power requirement was
calculated analytically following the method of Sumpf et al. for a straight modular
conveyor with product accumulation, then verified through dynamic simulation
using SolidWorks Motion Study, whose output was processed by Fourier transform.
The results show a mechanical power requirement of 73.04 W for the existing
condition, whereas the most power-efficient combination of a UHMW-PE slide rail
and a flush grid belt requires 63.66 W, or 12.8% lower. The slide rail material is
the most influential variable, contributing about a 12% power reduction, whereas
the modular belt type contributes only about 1%. The simulation verification yields
a deviation of 1.32% from the analytical calculation, and the simulation also
reproduces the sprocket engagement frequency within 0.07% of its theoretical
value. The power requirement of all configurations corresponds to a 0.25 HP
motor, while the installed motor operates at only about 22% of its rated capacity,
the installed motor therefore has twice the power of the motor matching the load
requirement and is recommended to be adjusted to 0.25 HP.

Keywords: modular conveyor, drive motor power requirement; slide rail material;
modular belt type, power saving potential.
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