
Low Temperature Resistance in
Computer Room Hot Aisle

Article Overview

IT equipment in hot aisles can tolerate lower temperatures within ASHRAE-recommended ranges, but careful

airflow management and containment design are essential to prevent thermal stress and maintain reliability.

Understanding Hot Aisle Conditions

In a hot aisle configuration, the backs of server racks face each other, forming a corridor where hot exhaust air

is concentrated and directed back to the cooling system . While hot aisles are typically the warmest areas in a

data center, temperatures can fluctuate, and in some cases, cooling systems may overcompensate, creating

lower-than-expected temperatures. Equipment must be able to resist these low temperatures without

condensation or thermal shock, which could affect reliability .

ASHRAE Guidelines

ASHRAE's "Thermal Guidelines for Data Processing Environments" define allowable and recommended

operating temperature ranges for IT equipment. For most modern servers, the recommended inlet temperature

range is 18-27?C (64-81?F), while allowable ranges may extend slightly lower, depending on manufacturer

specifications . Operating below these thresholds can increase the risk of component contraction,

condensation, and reduced efficiency, so monitoring and control are critical.

Containment and Airflow Management

Hot aisle containment systems help isolate hot exhaust air and direct it back to cooling units, preventing

mixing with cold air and maintaining consistent inlet temperatures . Proper containment ensures that even if

the hot aisle experiences lower temperatures due to overcooling or airflow imbalances, the temperature

remains within safe limits for IT equipment. Key strategies include:

o Using baffles, doors, and ducting to control airflow in the hot aisle .

o Monitoring temperature sensors at multiple points to detect cold spots.

o Adjusting CRAC or PAC unit output to maintain stable hot aisle temperatures.

Practical Considerations

o Equipment Tolerance: Verify manufacturer specifications for minimum operating temperatures to ensure

low-temperature resistance.

o Humidity Control: Maintain relative humidity within recommended ranges to prevent condensation when

temperatures drop.
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o Energy Efficiency: Slightly higher hot aisle temperatures can improve free cooling opportunities, but

excessively low temperatures may reduce efficiency and increase energy costs .

Conclusion

Low temperature resistance in a hot aisle is achievable if airflow is properly managed, containment is

implemented, and ASHRAE guidelines are followed. Monitoring and control systems are essential to prevent

thermal stress, maintain equipment reliability, and optimize energy efficiency in the data center environment .

What is Hot Aisle Containment? Hot Aisle Containment (HAC) is a leading data centre cooling strategy

It is clear from this analysis, that under practical work environment temperature constraints and temperate

climates, hot-aisle

Cold aisle containment with hot air return through the ceiling to the Computer Room Air-Conditioning unit

(CRAC). Outside aisles

In this guide, we''ll break down how hot aisle and cold aisle configurations work, what

Hot aisle containment will be more forgiving for network racks and stand-alone equipment

Hot aisle and cold aisle containment are foundational concepts in data center design. When

Last week we continued our article series on the challenges of keeping IT equipment cool in high density

Disadvantages of Cold Aisle Containment Hotter Overall Room Temperature: The data center space outside

the

Cold aisle and hot aisle containment systems have emerged as essential strategies in modern data center

airflow

Containment systems such as cold aisle and hot aisle prevent the mixing of hot and cold air

Equipment layout and air delivery paths The hot-aisle, cold-aisle arrangement that is explained in the

ASHRAE publication, &quot;Thermal

Hot aisles are, by design, supposed to be hot. Placement of open tiles in the hot aisle artificially decreases the

return air temperature
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To sum up, data center hot aisle cold aisle containments form a single system and work coherently to achieve

a single

Not all data center computer rooms are suitable for arranging enclosed cold aisles and hot aisles. It mainly

depends

wer temperature and humidity extremes than the cold aisles or ballroom areas. A much smaller volume of

cooling air is provided to

Efficient airflow management in data centers relies heavily on proper Hot Aisle and Cold Aisle configurations.

To maintain thermal
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