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CASE STUDY

HVAC Al-Based Predictive Maintenance

SpringCT collaborated with a leading facilities management company to reduce HVAC (Heating, Ventilation, and Air Conditioning) downtime and
optimize cost through the application of Al-based predictive maintenance techniques. The goal was to proactively detect faults and optimize system
efficiency.

Unplanned HVAC system failures led to increased maintenance costs and system downtime. Traditional reactive maintenance approaches were
inefficient in preventing recurring faults.

SpringCT developed an Al/ML platform that analysed historical HVAC data—spanning 3 years of sensor readings, ambient conditions, and fault
events—to predict faults in advance and recommend preventive action.

Product Features Key Technical Achievements

« Al/ML-powered Predictive Maintenance * Advanced ML Model Training
Advanced machine learning algorithms for predictive maintenance of Built and trained ML models using LSTM, Random Forest, and
HVAC systems. Decision Tree Classifier algorithms.

- Historical Data Analysis * High Prediction Accuracy
Analysis of 3 years of sensor readings, ambient conditions, and fault Achieved 95% accuracy in fault prediction using the Decision Tree
events. Classifier.

« High Accuracy Prediction * Early Warning System
Fault prediction accuracy of up to 95% using advanced ML models. Enabled early warning alerts for fault occurrence.

« Multiple ML Models Support * Actionable Insights
Support for multiple ML models and comparative performance Delivered actionable insights to reduce unplanned downtime.
analysis.

 Continuous Monitoring
Support for continuous monitoring and ML model finetuning.

Technology Used

« Python: Used for data processing and model development.

« Machine Learning Frameworks: Scikit-learn, TensorFlow for building
and training ML models.

 Algorithms: LSTM, Random Forest, Decision Tree Classifier for fault
prediction.

Results

 Improved HVAC system reliability through predictive maintenance
« Enabled proactive fault management
« Reduced maintenance costs and unplanned outages

- Enhanced operational efficiency and system uptime

Conclusion

Through advanced Al/ML modelling and predictive analytics, SpringCT empowered the platform to transition from reactive to proactive maintenance

strategies for HVAC systems. This resulted in increased system uptime, reduced costs, and improved overall performance.
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