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ABSTRAK 

 

RANCANG BANGUN ALAT UKUR RESISTIVITAS ALIRAN UDARA 

(AIRFLOW RESISTIVITY METER) PADA MATERIAL BERPORI 

BERBASIS MIKROKONTROLER ARDUINO UNO 

(Oleh: Atsila Ainur Rahma; Dr. Tetti Novalina Manik, S.Si., M.T.; Dr. Arfan Eko 

Fahrudin, S.Si., M.Eng.,  2026) 

ABSTRAK-  Pengukuran resistivitas aliran udara pada material berpori merupakan 

salah satu parameter penting dalam karakterisasi material karena berkaitan dengan 

kemampuan material dalam menghambat aliran udara. Pada penelitian ini telah 

dibuat alat ukur resistivitas aliran udara pada material berpori berbasis Arduino Uno 

menggunakan sensor tekanan diferensial MPX5010DP dan ADC eksternal 

ADS1115. Pengujian sistem pengukuran tekanan dilakukan dengan 

membandingkan hasil pengukuran sensor terhadap manometer U-tube pada rentang 

0 hingga ±1079,1 Pa. Sistem dirancang untuk mengukur pressure drop akibat aliran 

udara yang melewati material berpori, kemudian menghitung nilai resistivitas aliran 

udara secara otomatis melalui program mikrokontroler. Pengujian dilakukan pada 

dua jenis material berpori, yaitu busa (spons cuci piring) dan rockwool hidroponik 

dengan variasi laju aliran udara sebesar 0,5; 0,8; dan 1,1 L/min. Hasil pengujian 

menunjukkan bahwa peningkatan laju aliran udara diikuti oleh peningkatan 

pressure drop pada kedua material, sehingga terdapat kecenderungan yang sesuai 

dengan konsep dasar Hukum Darcy bahwa peningkatan laju aliran diikuti oleh 

peningkatan pressure drop. Hasil penelitian menunjukkan bahwa alat ukur yang 

dibuat mampu mendeteksi perubahan pressure drop terhadap variasi laju aliran 

udara dan menghitung nilai resistivitas aliran udara pada material uji.  Namun, 

tekanan diferensial yang terukur pada tahap implementasi berada jauh di bawah 

rentang kalibrasi sensor sehingga hasil pengukuran masih memiliki keterbatasan 

validasi. Kondisi pengukuran paling stabil diperoleh pada laju aliran 1,1 L/min 

dengan nilai resistivitas aliran udara material busa sebesar 3076,13 Pa∙s/m² dan 

material rockwool sebesar 4220,74 Pa∙s/m² berdasarkan hasil pengukuran sistem. 

Kata Kunci : Resistivitas Aliran Udara, Material Berpori, Pressure Drop, 

MPX5010DP, ADS1115, Arduino Uno  
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ABSTRACT 

 

DESIGN AND BUILD AN AIRFLOW RESISTIVITY METER ON POROUS 

MATERIALS BASED ON ARDUINO UNO MICROCONTROLLERS 

(By: Atsila Ainur Rahma; Dr. Tetti Novalina Manik, S.Si., M.T.; Dr. Arfan Eko 

Fahrudin, S.Si., M.Eng., 2026) 

ABSTRACT-  Measurement of airflow resistivity in porous materials is one of the 

important parameters in material characterization because it relates to the material's 

ability to inhibit airflow. In this study, an air flow resistivity measuring device in 

porous materials based on Arduino Uno has been made using a MPX5010DP 

differential pressure sensor and an external ADC ADS1115. The pressure 

measurement system test was carried out by comparing the sensor measurement 

results against the U-tube manometer in the range of 0 to ±1079.1 Pa. The system 

is designed to measure the pressure drop due to the flow of air passing through 

porous materials, then calculate the airflow resistivity value automatically through 

a microcontroller program. The test was carried out on two types of porous 

materials, namely foam (dishwashing sponge) and hydroponic rockwool with an 

airflow rate variation of 0.5; 0,8; and 1.1 L/min. The test results showed that an 

increase in the airflow rate was followed by an increase in pressure drop in both 

materials, so there was a tendency in accordance with the basic concept of Darcy's 

Law that an increase in the flow rate was followed by an increase in pressure drop. 

The results showed that the device was able to detect pressure drop changes to 

variations in airflow rate and calculate the air flow resistivity value in the test 

material.  However, the differential pressure measured at the implementation stage 

is well below the sensor's calibration range, so the measurement results still have 

validation limitations. The most stable measurement condition was obtained at a 

flow rate of 1.1 L/min with an air flow resistivity value of foam material of 3076.13 

Pa∙s/m² and rockwool material of 4220.74 Pa∙s/m² based on the results of system 

measurements. 

Keywords: Airflow Resistivity, Porous Material, Pressure Drop, MPX5010DP, 

ADS1115, Arduino Uno  
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