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RANCANG BANGUN SISTEM HVAC (Heating Ventilation and Air 

Condition) PADA RUANG OPERASI BERBASIS PLC HMI DI RUMAH 

SAKIT JANTUNG DAN PEMBULUH DARAH HARAPAN KITA 

 

RIKHI AKRAM 

 

ABSTRAK 

 

Sistem HVAC (Heating, Ventilation, and Air Conditioning) memiliki peran penting 

dalam menjaga kualitas udara dan kenyamanan termal di ruang operasi rumah sakit. 

Kondisi udara yang bersih, suhu dan kelembapan yang stabil, serta tekanan ruang 

yang terkontrol merupakan faktor utama untuk mencegah kontaminasi silang dan 

menjaga keselamatan pasien maupun tenaga medis. Pada penelitian ini dilakukan 

rancang bangun sistem HVAC berbasis PLC (Programmable Logic Controller) dan 

HMI (Human Machine Interface) sebagai solusi otomasi untuk mengendalikan 

parameter udara secara real time. PLC digunakan sebagai pusat kendali utama yang 

menerima masukan dari sensor suhu, kelembapan, dan tekanan, kemudian 

mengatur kerja aktuator seperti kipas, kompressor, dan sistem pendingin sesuai 

logika kontrol yang telah diprogram. Antarmuka HMI dirancang untuk 

menampilkan data operasional secara visual sehingga pengguna dapat melakukan 

pemantauan dan pengaturan sistem dengan lebih mudah dan efisien.  

Integrasi antara PLC dan HMI memungkinkan proses pengendalian yang cepat, 

akurat, serta mampu menyesuaikan kondisi ruangan terhadap perubahan 

lingkungan secara otomatis. Dengan implementasi sistem ini, diharapkan 

pengelolaan udara di ruang operasi menjadi lebih andal, dan efisien energi. 

Hasil dari rancang bangun ini menunjukkan bahwa sistem HVAC otomatis berbasis 

PLC dan HMI mampu menjaga parameter suhu, kelembapan, serta tekanan udara 

sesuai batas standar yang telah ditetapkan. Hasil Pengujian pada penelitian ini pada 

saat ruang tindakan operasi difungsikan, bahwa nilai suhu berkisar antara 18,8◦C – 

19,8◦C, kelembapan berkisar antara 53,2% - 59,6%., dan tekanan udara positif 

berkisar antara 13,8 – 16,9 Pa sehingga sudah memenuhi standar kesehatan seperti 

ASHRAE 170 serta Permenkes RI No. 24 Tahun 2016. 

Kata kunci:   Sistem HVAC, PLC, HMI, ruang operasi, rumah sakit, sistem kontrol 

otomatisasi, efisiensi energi. 
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DESIGN AND CONSTRUCTION OF AN HVAC (Heating Ventilation and Air 

Condition) SYSTEM IN AN OPERATION ROOM BASED ON PLC HMI AT 

OUR HOSPITALS HEART AND BLOOD VESSEL HOSPITAL 

 

RIKHI AKRAM 

 

ABSTRACT 

 

The HVAC (Heating, Ventilation, and Air Conditioning) system plays a crucial role 

in maintaining air quality and thermal comfort in hospital operating rooms. Clean 

air, stable temperature, and controlled room pressure are key factors in preventing 

cross-contamination and ensuring the safety of patients and medical personnel. 

This research design and construction of an HVAC system based on a PLC 

(Programmable Logic Controller) and HMI (Human Machine Interface) as an 

automation solution for controlling air parameters in real time. The PLC serves as 

the main control center, receiving input from temperature, humidity, and pressure 

sensors and then regulating actuators such as fans, air valves, and cooling systems 

according to pre-programmed control logic. The HMI interface is designed to 

visually display operational data so users can monitor and adjust the system more 

easily and efficiently.  

 

The integration of the PLC and HMI enables fast, accurate control processes, and 

the ability to automatically adjust room conditions to environmental changes. With 

the implementation of this system, it is hoped that air management in operating 

rooms will be more reliable, and energy efficient. 

 

The results of this design show that the PLC and HMI-based automatic HVAC 

system is able to maintain temperature, humidity and air pressure parameters 

according to predetermined standard limits. The test results in this study when the 

operating room was put into operation showed that the temperature value ranged 

between 18.8◦C – 19,8◦C, humidity ranged between 53.2% - 59.6%, and positive 

air pressure ranged between 13.8 - 16.9 Pa so that it met health standards such as 

ASHRAE 170 and RI Minister of Health Regulation No. 24 of 2016. 

 

Keywords:  HVAC system, PLC, HMI, operating room, hospital, automation 

control system, energy efficiency. 

 

  

http://digilib.mercubuana.ac.id/



 
 

x 
 

DAFTAR ISI 

 

HALAMAN SAMPUL 

HALAMAN JUDUL ................................................................................................. i 

HALAMAN PERNYATAAN KARYA SENDIRI ................................................ ii 

HALAMAN SURAT KETERANGAN HASIL UJI TURNITIN ......................... iii 

HALAMAN PENGESAHAN ................................................................................ iv 

KATA PENGANTAR ............................................................................................. v 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH 

DI REPOSITORI UMB ........................................................................................ vii 

ABSTRAK ........................................................................................................... viii 

ABSTRACT ............................................................................................................. ix 

DAFTAR ISI ............................................................................................................ x 

DAFTAR GAMBAR ........................................................................................... xiii 

DAFTAR TABEL ................................................................................................ xiv 

BAB I   PENDAHULUAN ...................................................................................... 1 

1.1 Latar Belakang ........................................................................................... 1 

1.2 Perumusan Masalah ................................................................................... 2 

1.3 Tujuan Penelitian ....................................................................................... 3 

1.4 Batasan Masalah ........................................................................................ 3 

1.5 Metodologi Penelitian ................................................................................ 3 

1.6 Sistematika Penulisan ................................................................................ 4 

BAB II   LANDASAN TEORI ................................................................................ 5 

2.1 Penelitian Terdahulu .................................................................................. 5 

2.2 Teori Pendukung ...................................................................................... 13 

2.2.1 Ruang Operasi .............................................................................. 13 

2.2.2 Persyaratan Fisik Ruang Operasi ................................................. 15 

2.2.3 Kualitas Udara, Ventilasi, dan Kontrol Infeksi ............................ 16 

2.2.4 Sistem Utilitas dan Sistem Pendukung ........................................ 17 

http://digilib.mercubuana.ac.id/



 
 

xi 
 

2.3 AHU (Air Handling Unit) ........................................................................ 18 

2.3.1 Pengertian AHU ........................................................................... 18 

2.3.2 Fungsi AHU ................................................................................. 18 

2.3.3 Komponen-komponen AHU ........................................................ 19 

2.3.4 Alur Kerja AHU ........................................................................... 21 

2.4 PLC (Programable Logic Control) .......................................................... 23 

2.4.1 Fungsi dan Struktur Dasar PLC ................................................... 24 

2.4.2 Peran PLC dalam Otomasi dan Industri ....................................... 25 

2.5 HMI (Human Machine Interface) ............................................................ 26 

2.5.1 Pengertian HMI ............................................................................ 26 

2.5.2 Fungsi HMI .................................................................................. 27 

2.5.3 Prinsip Kerja HMI ........................................................................ 28 

BAB III   PERANCANGAN ALAT DAN SISTEM ............................................. 29 

3.1 Alur Penelitian ......................................................................................... 29 

3.2 Diagram Blok ........................................................................................... 32 

3.3 Perancangan Mekanikal ........................................................................... 34 

3.3.1 Perancangann Indoor AHU .......................................................... 34 

3.3.2 Perancangann outdoor AHU ........................................................ 36 

3.3.3 Perancangan Sistem Pemipaan ..................................................... 37 

3.4 Perancangan Elektrikal ............................................................................ 39 

3.4.1 Perancangan Panel Power dan Panel StartUp .............................. 39 

3.4.2 Perancangan PLC  ........................................................................ 42 

3.4.3 Perancangan Design HMI  ........................................................... 45 

BAB IV   HASIL DAN PEMBAHASAN ............................................................. 50 

4.1 Pengujian Sistem Mekanikal.................................................................... 50 

4.1.1  Pengujian unit Indoor AHU ......................................................... 50 

4.1.2 Pengujian unit Outdoor AHU ...................................................... 52 

4.1.3 Pengujian Sistem Pemipaan ......................................................... 52 

4.2 Pengujian Sistem Elektrikal ..................................................................... 54 

4.2.1  Pengujian Sistem Panel Power..................................................... 54 

4.2.2 Pengujian Sistem Panel StartUp .................................................. 55 

4.2.3 Pengujian Integrasi PLC dan HMI pada Sistem HVAC .............. 55 

http://digilib.mercubuana.ac.id/



 
 

xii 
 

4.3 Pengujian Suhu, Kelembapan dan Tekanan Udara .................................. 57 

4.3.1  Pengujian Suhu Udara .................................................................. 57 

4.3.2  Pengujian Kelembapan Udara ...................................................... 58 

4.3.3  Pengujian Tekanan Udara ............................................................ 59 

BAB V   PENUTUP ............................................................................................... 60 

5.1    Kesimpulan .............................................................................................. 60 

5.2    Saran ........................................................................................................ 61 

 

DAFTAR PUSTAKA ............................................................................................ 62 

LAMPIRAN ........................................................................................................... 64 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://digilib.mercubuana.ac.id/



 
 

xiii 
 

DAFTAR GAMBAR 

 

 

 

Gambar 2.1     Diagram Fishbone Penelitian......................................................  11 

Gambar 2.2     Ruang Operasi........................................................ ..................... 14 

Gambar 2.3     AHU (Air Handling Unit)............................................................  18 

Gambar 2.4     Pre, Medium, HEPA Filter..........................................................  20 

Gambar 2.5     Komponen-komponen AHU.......................................................  21 

Gambar 2.6     Alur Kerja AHU............................................................... ........... 22 

Gambar 2.7     PLC (Programmable Logic Controller)..................................... . 23 

Gambar 2.8     HMI (Human Machine Interface)...............................................  27 

Gambar 3.1     Diagram Alur Penelitian.............................................................. 30 

Gambar 3.2     Perancangan Sistem Diagram Blok.............................................  32 

Gambar 3.3     Peletakan Unit Indoor AHU........................................................  35 

Gambar 3.4     Perakitan Unit Indoor AHU........................................................  36 

Gambar 3.5     Penempatan Unit Outdoor AHU.................................................  36 

Gambar 3.6     Perakitan Unit Outdoor AHU.....................................................  37 

Gambar 3.7     Instalasi Pipa Refrigeran.......................................................... ... 38 

Gambar 3.8     Perakitan Instalasi Pipa Refrigeran.............................................  38 

Gambar 3.9     Panel Power................................................................................. 39 

Gambar 3.10   Panel Start-Up.......................................................... ................... 41 

Gambar 3.11   Host Composition PLC Wecon...................................................  42 

Gambar 3.12   Expansion Module PLC WECON.............................................. . 44 

Gambar 3.13   Jendela Interface Main Display HMI Wecon.............................  45 

Gambar 3.14   Jendela Details HMI Wecon.......................................................  46 

Gambar 3.15   Jendela Status HMI Wecon.........................................................  47 

Gambar 3.16   Jendela Alarm HMI Wecon.........................................................  48 

Gambar 3.17   Jendela Graphic HMI Wecon.....................................................  49 

 

 

 

 

 

 

 

 

 

 

 

http://digilib.mercubuana.ac.id/



 
 

xiv 
 

DAFTAR TABEL 

 

 

Tabel 2.1   Penelitian Terdahulu ................ ........................................................ 8 

Tabel 3.1   Spesifikasi Parameter Indoor Unit ................ ................................... 34 

Tabel 3.2   Tabel Keterangan Komponen Panel Power......................................  40 

Tabel 3.3   Tabel Keterangan Komponen Panel Start-Up..................................  41 

Tabel 3.4   Tabel Keterangan Komponen Host Composition PLC Wecon.........  43 

Tabel 3.5   Tabel Keterangan Komponen Expansion Module PLC Wecon........ 44 

Tabel 4.1   Tabel Kondisi Unit Indoor AHU........ .............................................. 51 

Tabel 4.2   Tabel Kondisi Unit Outdoor AHU........ ........................................... 52 

Tabel 4.3   Tabel Pengujian Pemipaan Refrigeran AHU........ ............................ 53 

Tabel 4.4   Tabel Tegangan Sumber Panel Power........ ...................................... 54 

Tabel 4.5   Tabel Hasil Pengujian Suhu Udara........ ........................................... 57 

Tabel 4.6   Tabel Hasil Pengujian Kelembapan Udara........ ............................... 58 

Tabel 4.7   Tabel Hasil Pengujian Tekanan Udara.............................................. 59 

 

 

 

 

http://digilib.mercubuana.ac.id/




