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ABSTRAK

PERANCANGAN MODEL PREDIKSI-PROBABILTAS BERBASIS
MACHINE LEARNING UNTUK OPTIMASI SISTEM KONTROL HVAC
(HEATING, VENTILATION AND AIR CONDITIONER)

(Oleh : Muhammad Ibrahim; Pembimbing: Amar Vijai Nasrulloh, S.Si., M.T.,
Ph.D.; Dr. Ichsan Ridwan, S.Si., M.Kom., 2024)

ABSTRAK- Heating Ventilation and Air Conditioner (HVAC) menggunakan 50%
energi gedung komersial dalam prosesnya. Maka dari itu, beberapa kajian berfokus
pada simulasi dan optimasi konsumsi energi HVAC serta memprediksi konsumsi
energi melalui kontruksi model yang prediktif dan probabilistik sehingga sistem
HVAC bisa beroperasi optimal. Perancangan model yang dilakukan dan akurasinya
tergantung dari pemilihan variabel dan seberapa akurat model bisa diterapkan untuk
pembacaan pola data. Data diperoleh dari IEEE Residental Building, yang berisikan
70.000 lebih data suhu dan suplai energi HVAC. Pada penelitian ini pemodelan
dilakukan dengan algoritma Machine Learning yaitu K-Means Clustering-analisis
regresi-Naive Bayes Classifier dan algoritma pembanding pada Deep Learning
berbasis Recurrent Neural Network (RNN) pada variabel suhu dalam ruangan dan
luar ruangan sebagai variabel independen terhadap variabel permintaan energi
listrik sebagai variabel dependen. Hasilnya menunjukkan bahwa kombinasi
aloritma Machine Learning konvensional masih tidak bisa membaca pola pada data
yang begitu kompleks dan setelah dilakukan pendekatan regresi polinomial berbasis
cross-validation didapatkan bahwa sistem stabil pada model yang mendekati orde
ke-8. Model RNN diintegrasi dengan LSTM dan sistem Windowing didapatkan
bahwa model dapat mengenali pola yang kompleks pada data sehingga dapat
melakukan prediksi. Hasil yang didapat pada LSTM-Model (24 windowing) nilai
MAE sebesar 0.1251, pada model-LSTM (48 window) nilai MAE 0.0994 dan pada
model-LSTM (72 window) nilai MAE 0.0954 serta verifikasi model dengan nilai
CV-RMSE 21.37% dan NMBE 1.73%.

Kata Kunci: pemodelan, Machine Learning, optimasi, kontrol, HVAC
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ABSTRACT

DESIGN OF MACHINE LEARNING-BASED PROBABILITY-PREDICTION
MODEL FOR HVAC (HEATING, VENTILATION AND AIR CONDITIONER)
CONTROL SYSTEM OPTIMIZATION

(By: Muhammad Ibrahim; Supevisor: Amar Vijai Nasrulloh, S.Si., M.T., Ph.D.;
Dr. Ichsan Ridwan, S.Si., M.Kom., 2024)

ABSTRACT- Heating Ventilation and Air Conditioner (HVAC) accounts for 50%
of commercial building energy consumption. Therefore, several studies have
focused on simulating and optimizing HVAC energy consumption and predicting
energy consumption through predictive and probabilistic model construction so
that HVAC systems can operate optimally. The design of the model and its accuracy
depends on the selection of variables and how accurately the model can be applied.
The data obtained is from IEEE Residental Building, which contains over 70,000
HVAC temperature and energy supply data. In this research, modeling is done with
Machine Learning algorithms namely K-Means Clustering-Regression Analysis-
Naive Bayes Classifier and comparison algorithm on Deep Learning based on
Recurrent Neural Network (RNN) on indoor and outdoor temperature variables as
independent variables against electrical energy demand variable as dependent
variable. The results show that the combination of conventional Machine Learning
algorithms still cannot read patterns in such complex data and after a cross-
validation-based polynomial regression approach, it is found that the system is
stable approximately at 8th order. With the RNN model integrated with LSTM and
the Windowing system, it is found that the model can see complex patterns in the
data so that it can make predictions. The results obtained on the LSTM-Model (24
windowing) MAE value of 0.1251, on the LSTM-model (48 window) MAE value of
0.0994 and LSTM-model (72 window) MAE 0.0954 also model verification value
CV-RMSE 21.37% and NMBE 1.73%.

Keywords: modeling, Machine Learning, optimization, control, HVAC
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