
Efficient data center

I
n the pursuit of cost-efficient IT, 

improving the distribution of air to 

data center equipment can have 

a surprisingly favorable impact on 

energy costs and capital expenses. 

Many data centers distribute cool 

air through a raised floor that positions 

ventilated tiles adjacent to IT equipment 

racks. Air passes from the tiles through 

perforated doors to reach the rack-

mounted systems. When used as an air-

delivery plenum, the space beneath the 

open raised floor allows the flexibility to 

move air to any portion of the room.

Unless intentional control is 

imposed, the cooler air is drawn into 

the warmer equipment rack and then 

returned on its natural path back to 

the computer room air conditioning 

(CRAC) unit. In common practice,  

the CRAC unit distributes two to three 

times more air than needed—and that 

air is not necessarily reaching the 

right areas. Some racks are exposed 

to too much cold air, and the overage 

is wasted. Other racks get too little 

airflow, resulting in hot spots that 

cause IT system fans to speed up 

and waste energy. These airflow 

inefficiencies limit equipment density 

and increase operating expenses.

One way to help reduce expenses 

in data centers using raised-floor 

cooling is to install the Dell PowerEdge 

Energy Smart Containment Rack 

Enclosure. This approach offers a 

passive and effective way to manage 

the air consumption of IT equipment. 

Optimizing air distribution  

in data centers

The Energy Smart rack adds a solid-panel 

front door and a bottom seal to the 

standard Dell rack frame, transforming it 

into a stand-alone containment system. 

The solid front door seals a front vertical 

and connected lower horizontal air 

plenum that delivers cold air to the 

equipment through the ventilated tile 

positioned below the rack. The Energy 

Smart rack is coupled to the floor with 

a tight brush seal around its lower 

perimeter, enabling the IT equipment 

to take part in the CRAC air distribution 

process by controlling how much air 

comes out of the floor (see Figure 1).

Normally, local under-floor pressure 

and inherent airflow resistance of the 

vent determine the amount of air 

delivered. The containment rack acts as 

a second resistance but also has its own 

air-moving capability. Each Dell server, 
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The Dell™ PowerEdge™ Energy Smart Containment 

Rack Enclosure is an easily deployed cold-air 

containment system that helps overcome rack  

density limitations and improve cooling efficiency  

in raised-floor data centers.
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Between a rack and a hot spot: 
Integrated cold-air containment

Cooling up to 25 kW  
with integrated 
containment

The Dell Energy Smart rack is designed 

to provide even distribution of airflow to  

all equipment installed in the rack, 

allowing CRAC units to decrease flow 

and increase efficiency. 

•	 Minimizes energy costs

•	 Supports high-density deployments 

•	 Helps reduce capital and operating 

expenses
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storage, and networking system has elaborate airflow-

control algorithms that constantly adjust to help 

ensure an adequate volume of air is passing through 

and maintaining proper component temperatures. 

These systems use the rack as a duct to regulate how 

much air comes out of the floor. The rack consumes 

from the floor only what is needed by the equipment 

it houses. It is designed to reduce waste by helping to 

eliminate unnecessary air blowing past the rack and 

traveling back to the CRAC unit unused. 

Although not a requirement, the Energy Smart 

rack is designed to work with CRAC units that 

control airflow delivery by sensing static pressure 

under the floor. Given the rack’s ability to adjust the 

airflow extraction from the floor, each rack affects 

under-floor pressure. Static pressure control in the 

CRAC units allows them to respond to pressure 

fluctuations that occur when IT demands change, 

such as to accommodate an increase in compute 

loads. In this manner, the CRAC is enabled to 

always seek the most efficient operating point by 

providing no more than the complement needed 

to satisfy each rack’s consumption.

Providing simple deployment, high density

Deployment is easy: simply roll the Energy Smart 

rack into place, position it over the ventilated tile, and 

install IT equipment. Deployment does not affect 

data center facilities such as water, power, or fire 

suppression systems. This containment system is 

designed to be placed anywhere in the data center.

Equipment can be installed anywhere in the 

rack without concern for hot spots, because 

the system enables the proper amount of air to 

be delivered into the entire plenum. Moreover, 

the plenum is designed to maintain a consistent 

temperature even at the top of the rack. As long as 

the CRAC provides sufficient airflow into the floor, 

additional servers can extract it through the Energy 

Smart rack. Because the passive design does not 

limit airflow, the Energy Smart rack is designed to 

achieve rack densities exceeding 20 kW. 

Boosting data center cost-efficiencies

As IT directors look for ways to lower costs 

associated with energy usage and capital expense, 

the Energy Smart rack helps organizations further 

their goals for cost-efficient IT. The easy-to-deploy 

Energy Smart rack enclosure is designed to 

improve CRAC efficiency for reduced operating 

expenses and to support high-density deployments 

for reduced capital expenses.
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 Learn more

Dell PowerEdge Energy Smart 

Containment Rack Enclosure:

dell.to/lvRxRd

Dell racks and accessories:

dell.com/poweredge/rack
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Figure 1. Server fans in the Energy Smart 
racks (green) pull cold air (blue) out of the floor 
and push hot air (red) out into the data center. The hot 
air returns to the CRAC (purple), which in turn cools the air and 
pushes it back into the floor.

 How it works

Find out how the Dell PowerEdge 
Energy Smart Containment Rack 
Enclosure addresses air distribution 
issues in raised-floor data centers.

dell.to/mXOB1D

 Dive deeper

When selecting a cooling and 
containment solution, data center 
managers look at balancing 
efficiency, utilization, and costs. 
Discover how the Dell PowerEdge 
Energy Smart Containment Rack 
Enclosure helps to produce energy 
savings and reduce capital and 
operating expenses.

dell.to/q8xjDX
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