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ANALISIS KINERJA POMPA PNEUMATIK HASKEL M-36 PADA
MESIN HYDROTEST PENGUJIAN TABUNG APAR
SYAIFUDIN

ABSTRAK

Pengujian hidrostatik (hydrotest) merupakan tahapan wajib untuk menjamin
keselamatan dan kelayakan bejana tekan, khususnya tabung Alat Pemadam Api
Ringan (APAR), sebelum digunakan atau diedarkan. Keberhasilan proses hydrotest
sangat ditentukan oleh kinerja pompa bertekanan tinggi yang digunakan pada mesin
hydrotest. Pompa pneumatik Haskel M-36 dengan rasio tekanan teoritis 36:1
banyak diaplikasikan karena tingkat keselamatannya tinggi serta mampu
menghasilkan tekanan fluida yang besar. Namun demikian, data kinerja aktual
pompa ini dalam kondisi operasional nyata masih terbatas dan perlu dianalisis
secara eksperimental. Penelitian ini bertujuan untuk menguji kinerja pompa
pneumatik Haskel M-36, menganalisis hubungan antara tekanan udara masuk
terhadap tekanan fluida keluaran, debit aliran fluida, dan waktu pengisian tabung
APAR, serta mengevaluasi karakteristik Pressure Output Effectiveness (POE).
Pengujian dilakukan pada mesin hydrotest dengan variasi tekanan udara masuk
sebesar 1-8 bar. Selain itu, analisis daya hidraulik dan efisiensi sistem dilakukan
untuk menentukan tekanan operasi optimum. Hasil penelitian menunjukkan bahwa
peningkatan tekanan udara masuk berbanding lurus dengan kenaikan tekanan fluida
keluaran dan debit aliran, serta berbanding terbalik dengan waktu pengisian tabung
APAR. Tekanan fluida keluaran yang dihasilkan menunjukkan karakteristik
penguatan tekanan yang stabil sesuai prinsip kerja pompa pneumatik. Analisis POE,
daya hidraulik, dan efisiensi sistem menunjukkan bahwa kondisi operasi optimum
dicapai pada tekanan udara masuk 67 bar. Pada rentang tekanan tersebut, sistem
menghasilkan kinerja tekanan yang stabil, debit aliran yang tinggi, waktu pengisian
yang minimum, serta efisiensi sistem aktual sebesar 40,59%. Hasil penelitian ini
diharapkan dapat menjadi acuan teknis dalam pengoperasian dan perancangan
mesin hydrotest tabung APAR yang lebih efektif, efisien, dan aman.

Kata kunci: Hydrotest, Pompa Pneumatik, Haskel M-36, Pressure Output
Effectiveness (POE), Efisiensi Sistem
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PERFORMANCE ANALYSIS OF THE HASKEL M-36
PNEUMATIC PUMP IN THE HYDROTEST MACHINE
FOR FIRE EXTINGUISHER CYLINDER TESTING
SYAIFUDIN

ABSTRACT

Hydrostatic testing (hydrotest) is a mandatory procedure to ensure the safety and
serviceability of pressure vessels, particularly fire extinguisher cylinders (Alat
Pemadam Api Ringan / APAR), before being reused or distributed. The success of
the hydrotest process is strongly influenced by the performance of the high-pressure
pump employed in the hydrotest machine. The Haskel M-36 pneumatic pump, with
a theoretical pressure ratio of 36:1, is widely applied due to its high safety level
and capability to generate high fluid pressure. However, data regarding its actual
performance under real operating conditions remain limited and require
experimental evaluation. This study aims to experimentally assess the performance
of the Haskel M-36 pneumatic pump, analyze the relationship between input air
pressure and output fluid pressure, fluid flow rate, and APAR cylinder filling time,
and evaluate the characteristics of Pressure Output Effectiveness (POE).
Experimental testing was conducted on a hydrotest machine with input air pressure
variations ranging from 1 to 8 bar. In addition, hydraulic power and system
efficiency analyses were performed to determine the optimum operating pressure.
The results indicate that increasing input air pressure is directly proportional to
increases in output fluid pressure and flow rate, while being inversely proportional
to the APAR cylinder filling time. The generated output pressure exhibits stable
pressure intensification characteristics consistent with the working principle of
pneumatic pumps. POE, hydraulic power, and system efficiency analyses show that
the optimum operating condition is achieved at an input air pressure of 6-7 bar.
Within this pressure range, the system delivers stable pressure performance, high
flow rate, minimum filling time, and an actual system efficiency of 40,59%. The
results of this study are expected to serve as a technical reference for the operation
and design of more effective, efficient, and safe APAR hydrotest machines.

Keywords: Hydrotest, Pneumatic Pump, Haskel M-36, Pressure Output
Effectiveness (POE), System Efficiency
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