
1. Purpose

This technical note describes the requirement for ambient temperature derating of the SMARTqube, SQVFD Package 

when operated at temperatures exceeding the standard rated condition of 40 °C.  

2. Background

The SMARTqube, SQVFD Package utilizes air-cooled power electronics, including IGBTs, rectifiers, and DC bus 

capacitors. Heat generated during normal operation must be dissipated to the surrounding air. When ambient 

temperature exceeds the rated limit, the temperature differential between internal components and the environment 

is reduced, decreasing cooling effectiveness. 

Without derating, elevated ambient temperatures may result in: 

• Overtemperature faults

• Reduced component life

• Unplanned shutdowns or drive damage

3. Standard Rated Conditions

Standard rated conditions, without derating, for the SMARTqube, SQVFD Package include: 

• Ambient temperature: ≤ 40 °C

• Altitude: ≤ 1000 m

• Installed in an ICEqube thermally managed enclosure to maintain optimal system performance. 

Operation above 40 °C requires output current or power derating in accordance with SMARTqube guidelines. 
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4. Ambient Temperature Derating

Ambient temperature and installation type determine the constant-rated current of theVFD. Refer to the following 

graph. A 2.5% current derating is applied during operation when the ambient temperature is above 40℃. The inverter 

must be operated at less than 75% of its rated capacity when the ambient temperature is above 50℃. 

Example: A SMARTqube, SQVFD Package rated for 100 A at 40 °C, operating at 43 °C: 

• Excess temperature = 3 °C

• Approximate derating = 7.5%

• Adjusted allowable current ≈ 92.5 A

5. Design and Installation Considerations

When applying temperature derating: 

• Confirm motor full-load current is below the derated VFD current 

• Consider upsizing the VFD to avoid loss of torque capability

• Consult SMARTqube to ensure proper ICEqube thermally managed enclosure solution

• Avoid combining high ambient temperature with high altitude without additional derating

• Maintain clearances and airflow paths per SMARTqube recommendations
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6. Conclusion

Ambient temperature derating above 40 °C is essential for safe and reliable operation of the SMARTqube, SQVFD Package. 

Elevated temperatures reduce cooling effectiveness and increase thermal stress on internal components. Selecting the 

proper ICEqube thermally managed enclosure solution, applying appropriate current derating—or selecting a higher-rated 

drive—ensures compliance with thermal limits and extends equipment service life. Final derating values should always be 

confirmed by SMARTqube.  
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