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ENERGY STORAGE SYSTEMS

Energy Storage Systems (ESS) are critical to grid stability and renewable energy integration, but increasing power 
density creates significant thermal challenges. During charge and discharge cycles, batteries and power electronics 
generate heat that must be controlled to prevent thermal runaway, capacity loss, and accelerated degradation.

Effective airflow management ensures uniform temperature distribution, improves cycle life, and enhances system 
safety. Orion Fans provides high-performance cooling solutions designed for containerized Battery Energy Storage 
Systems, inverter cabinets, and power conversion equipment operating in demanding environments.

Thermal Management Challenges

• Thermal Uniformity: Uneven temperatures across battery modules can lead to unbalanced cell aging and 
reduced system life. Consistent airflow minimizes hot spots and improves safety.

• High Heat Density: Compact battery racks and power electronics create concentrated thermal loads that require 
high airflow and static pressure to maintain acceptable operating temperatures.

• Outdoor Resilience: Containerized ESS deployments are exposed to dust, moisture, and salt spray. Cooling 
solutions must deliver reliable performance in harsh outdoor conditions.

• Hazardous Location Requirements: Battery systems can release flammable gases during fault conditions, 
overcharging, or thermal events. In enclosed or containerized ESS installations, these gases may accumulate, 
creating a potential explosive atmosphere. Cooling fans used in these environments must be designed and 
certified to prevent ignition sources, making compliance with UL 60079 and ATEX standards critical for safe 
operation.

• Intelligent Monitoring: Fan failure can quickly result in overheating. Tachometer outputs and alarm signals 
enable proactive system monitoring and reduce downtime risk.

Common Solutions

• High CFM airflow for dense battery rack cooling

• IP68-rated options for outdoor deployments

• Salt-fog resistant configurations 
for coastal environments

• High static pressure designs for 
restrictive airflow paths

• UL 60079 and ATEX-rated options for 
hazardous environments

• Tachometer and alarm outputs for 
system monitoring


