
 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                        
 

Abstract  
This application note explains how the dynamic cooling mechanism is 
implanted on Infortrend storage to increase system energy efficiency.  
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Hardware Design  
First of all, we utilize CFD (Computational Fluid Dynamics) techniques to simulate and 
predict airflow, temperature, and heat transfer through components, boards, modules, 
and the entire system. We then acquainted ourselves with the airflow requirements 
during normal operations or in the event of a single module failure, making our 
enclosures ideal for high-availability purposes.   
 
 

 
 
 
 



 

3 
 

 

 

 Understanding the Dynamic Cooling Mechanism of Infortrend Storage 

Adaptive Fan Speeds 

Cooling fans operate at several pre-defined rotation speeds, e.g., 3200rpm, 4500rpm, 
and 5300rpm. Rotation speeds are dynamically adjusted to reduce power 
consumption, lower noise level, and to ensure system stability. Depending on the 
thermal readings or operating conditions detected by firmware, cooling fans raise or 
lower their rotation speed. For example, in the event of a single cooling fan failure, the 
other fans in system raise their rotation speed to extract more heat. Once the fault is 
corrected, cooling fans return to the default of low-speed operation. 

The internal thresholds for board or component temperatures are tested and adjusted 
for different Infortrend models.   

 

Firmware Implementations 
We also provide the management function to help users have real-time monitoring of 
the operating statuses. The function can be accessed through the terminal or the 
SANWatch GUI.  
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Event-triggered Operations 
Several conditions can be used as triggers for system firmware to enter a conservative 
and self-protective state. They include:  

* Controller failure,  
* BBU low or failed 
* Power supply failure 
* Fan failure 
* Temperature exceeds threshold 

 
When these triggering conditions are enabled and one of them does occur, firmware will   
1). Change caching mode from “write-back” to the conservative “write-through.” 
2). Flush all cached data to reduce the chance of data loss. 
3). Raise the rotation speed of cooling fans. 
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The last condition, “Temperature exceeds threshold,” can result from an inadequate 
ambient temperature at the installation site. If the condition of an elevated temperature 
persists for a configurable period of time, say, 5 minutes, the system can automatically 
enter a shut down state. Firmware will automatically issue warning messages, flush 
cached data, and stop receiving I/Os until the working condition is corrected. This can 
prevent a system breakdown that might occur before a system administrator can 
improve the condition of an installation site.   
 


