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ABSTRAK

PERANCANGAN DAN KINERJA SISTEM PLANT-BASED
AIR PURIFIER BERBASIS ESP32 UNTUK PEMANTAUAN KUALITAS
UDARA DAN OPTIMALISASI AIRFLOW DALAM RUANGAN

( 2026 : xix + 80 Halaman + 40 Gambar + 22 Tabel + Daftar Pustaka +

Lampiran )

RIZKY JANUARSIH

062330320633

JURUSAN TEKNIK ELEKTRO

PROGRAM STUDI TEKNIK ELEKTRONIKA
POLITEKNIK NEGERI SRIWIJAYA

Kualitas udara dalam ruangan dapat dipengaruhi oleh keberadaan gas dan partikel
debu yang berpotensi menurunkan kesehatan dan kenyamanan. Penelitian ini
bertujuan merancang dan membangun Plant-Based Air Purifier berbasis ESP32
yang mengintegrasikan sensor MQ-135, GP2Y1010AUOF, dan DHT22 untuk
memantau kualitas udara secara real-time. Sistem dilengkapi blower dan exhaust
fan yang bekerja otomatis berdasarkan nilai ambang batas (threshold) polutan.

Pengujian dilakukan pada ruang prototipe berukuran 60 cm % 50 cm % 60 cm dengan
kondisi udara normal, paparan aerosol naptha, dan polutan berkonsentrasi tinggi.
Hasil pengujian menunjukkan bahwa sistem mampu menurunkan konsentrasi gas
dari 1000ppm menjadi 27ppm dengan Removal Efficiency sebesar 97,3%, serta
menurunkan konsentrasi partikel debu dari 0,48mg/m* menjadi Omg/m* dengan
Removal Efficiency sebesar 100%. Selain itu, diperoleh nilai Clean Air Delivery
Rate (CADR) sebesar 198,78 m*/jam yang menunjukkan kemampuan sistem dalam

menghasilkan udara bersih secara efektif.

Kata Kunci: Plant-Based Air Purifier, MQ-135, GP2Y1010AUOF, DHT22,
Removal Efficiency, CADR.



ABSTRACT

DESIGN AND PERFORMANCE EVALUATION OF AN ESP32-BASED
PLANT-BASED AIR PURIFIER SYSTEM WITH AIRFLOW OPTIMIZATION
FOR INDOOR AIR QUALITY MONITORING

(2026 : xix + 80 Pages + 40 Pictures + 22 Tables + Refrences + Attachment )

RIZKY JANUARSIH

062330320633

DEPARTMENT OF ELECTRICAL ENGINEERING
ELECTRONICS ENGINEERING STUDY PROGRAM
STATE POLYTECHNIC OF SRIWIJAYA

Indoor air quality can be affected by the presence of gaseous pollutants and
airborne particulate matter, which may negatively impact human health and
comfort. This study aims to design and develop an ESP32-based Plant-Based Air
Purifier that integrates MQ-135, GP2Y10104AUOF, and DHT22 sensors for real-
time indoor air quality monitoring. The system is equipped with a blower and an
exhaust fan that operate automatically based on predetermined pollutant threshold
values.

Performance testing was conducted in a prototype chamber measuring
60cm *x50cmx60cm under three different conditions: normal air, air freshener
exposure, and high-concentration pollutant exposure. The results showed that the
system was able to reduce gas concentration from 1000 ppm to 27 ppm, achieving
a Removal Efficiency of 97.3%. In addition, the particulate concentration was
reduced from 0.48 mg/m? to 0 mg/m’, resulting in a Removal Efficiency of 100%.
Furthermore, the system achieved a Clean Air Delivery Rate (CADR) of
198.78m°/h, demonstrating its effectiveness in delivering clean air and improving

indoor air quality.

Keywords: Plant-Based Air Purifier, MQ-135, GP2Y1010AUOF, DHT?22, Indoor Air
Quality, Removal Efficiency, CADR.
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