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The IT industry is increasing the supply air temperature delivered to the IT equipment space to improve data center 
efficiency. Army Corp of Engineers, General Dynamics and Oracle are a few companies that have selected Opengate EC 
systems to automate data center cooling and maximize energy efficiency. ASHRAE increased the acceptable intake 
temperature to 80.6 ºF (27 ºC) specifically for improved data center cooling efficiency. Chillers consume the most energy in 
a typical cooling circuit and with raised supply air temp, chillers are operational less of the time..



Adding a HD Cooling Circuit within an Existing Space
Most data centers operate with a significant over provision of cool air. Allocating a portion of cooling to the higher density racks in an additional

cooling circuit has a net gain in the conventionally cooled circuit and allows higher density rack deployment in the additional managed cooling circuit.

The existing cooling circuit will have increased capacity due to the over supply for the higher density loads having been eliminated.
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Graphic illustrates multiple high-density racks and  CRAC units in a managed containment system
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EC Containment Cooling

IN THIS EXAMPLE, 240 kW OF IT LOAD 
REQUIRES 2+1 (N+1) 40 TON CRAC/H UNITS

Take the Intelligent PathTM …
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Graphic illustrates additional HD cooling circuit a nd conventional cooling circuit working in combinat ion

ADDITIONAL HD COOLING CIRCUIT

ADDITIONAL 
HD COOLING 
CIRCUIT
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20 kW

MODERATE BLADE DEPLOYMENT

LOW-MODERATE RACK/ROW COMPUTE

CONVENTIONAL 
COOLING 
CIRCUIT

The velocity of air in the ceiling is very low and only accelerates near AC unit return. Any concerns about ceiling dust are unwarranted. 
Minimal dust is collected in AC filters in the first few days of operation.



Full Ceiling Plenum Return within an Existing Space
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Graphic illustrates multiple high-density racks and  ceiling return in a managed containment system
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IN THIS EXAMPLE, HIGH-DENSITY IT LOADS ARE DIRECT C ONTAINED AND 
LOW DENSITY IT LOADS ARE CLOSE COUPLED TO CEILING G RATES
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Placing all cooling units on the ceiling plenum return and placing perforated ceiling grates over low density racks will draw air from the highest point

in the data center through the ceiling grates. Because most existing data centers have significant over provisioning of cool air, some bypass cooling

through the ceiling grates is acceptable.

Placing the highest density racks near the ends of the rows and direct ducting this heat with the Opengate EC system significantly reduced cool air

bypass, resulting in higher density IT deployments and lower data center temperatures.

EC Containment Cooling

CEILING GRATES

Take the Intelligent PathTM …
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Graphic illustrates heat return paths from the IT l oads

CEILING PLENUM RETURN
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LOW-MODERATE RACK/ROW COMPUTE
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CEILING 
RETURN 
CIRCUIT

CEILING GRATES

Minimal height is required in the ceiling plenum as the air gently pulls uniformly around all gaps and spaces. Concerns about congested 
ceilings is unwarranted, air moves easily around obstructions. See our Husky case study where a 15” plenum with obstructions to 4” in 
some areas.



Medium Density Using Opengate EC On Racks Without Divider Panels

Graphic illustrates Opengate EC units in a managed containment system for low to medium density

IN THIS EXAMPLE, LOW TO MEDIUM DENSITY IT LOADS ARE  DIRECT 
CONTAINED THROUGH FEWER OPENGATE EC UNITS
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Placing all cooling units on the ceiling plenum return and placing Opengate EC units spaced evenly on some the racks will be effective at cooling up

to 6 kW racks on average. Open rack sides (no divider panels) between racks and the IT load stacked in the lower 2/3 of the rack would be required

for this to be effective.
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EC Containment Cooling
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Graphic illustrates heat return path from IT loads – divider panels between racks are absent

CEILING PLENUM RETURN

BLADE DEPLOYMENT

LOW-MODERATE ROW COMPUTE

CEILING 
RETURN 
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Medium-High Density Using Opengate EC 2-Rack Transition

Graphic illustrates Opengate EC units in a managed containment system for medium to high density

IN THIS EXAMPLE, MEDIUM TO HIGH DENSITY IT LOADS AR E DIRECT 
CONTAINED AND MANAGED USING OPENGATE EC UNITS
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The Opengate EC 2-Rack Transition allows one EC unit to be used across two racks. In this deployed arrangement you will effectively cool up to 15

kW per rack averages and can always achieve up to 35 kW per rack by simply moving the Opengate EC unit over a single rack and adding an

additional EC unit on the fly. This deployment arrangement works with or without divider panels between racks. IT Load can be stacked to the top of

the rack and a 42” deep rack minimum is recommended.

EC Containment Cooling
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Graphic illustrates heat return path with EC 2-Rack  Transition for mid-high density IT loads

CEILING PLENUM RETURN
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CEILING 
RETURN 
CIRCUIT

EC 2-RACK 
TRANSITION MID-HIGH DENSITY 

ROW COMPUTE

BLADE DEPLOYMENT

30 kW 30 kW 30 kW 30 kW 20 kW 35 kW

UPGRADE 
ANY RACK 
TO 35 KW 
ON THE FLY

The EC system over the IT rack is flexible in 6 inch increments left-to-right along the top of the EC 2-Rack Transition. The variable 
positioning of the EC system allows avoidance of over rack obstruction such as cable trays and sprinkler heads. The EC system can 
also be positioned in the middle or toward the front of the IT rack. In this arrangement, servers must not be stacked within the
top 3U height of the rack.



Convert an Entire Row with Containment Cooling IT-Row TM Series
PATENTS PENDING

Graphic illustrates automation and flexibility for ultra high-density computing IT-Row

MAXIMIZE BLADES

MAXIMIZE RACK/ROW COMPUTE

HEAT EXHAUST HAS A DIRECT RETURN PATH

RAISED 
FLOOR 
OPTIONAL

COOLING 
ADJUSTS 
WITH 
IT LOAD

NETWORK SWITCH COOLING

The Opengate IT-Row allows rapid deployment and maximizes data center efficiency while effectively controlling your thermal

environment. Cooling supply dynamically follows the IT load, while maintaining exact control of your data center environment.

EC Containment Cooling

Take the Intelligent PathTM …
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Graphic illustrates flexibility for IT-Row Containm ent Cooling – Contact Opengate for IT-Row Partners

HEAT EXHAUST HAS A DIRECT RETURN PATH

Two Options for Opengate IT-Row Containment Cooling

DUAL IT-ROW CONTAINMENT

IT-ROW 
PLENUM

Perfect for new build and retrofit of existing space. For retrofit, remove all rack rear doors and slide IT-Row plenum into position. Rack type and

height variety does not effect rapid deployment. No physical limitation - just ensure all rack rear faces are approximately on the same plane.

Due to energy star server exhaust temperatures, Dual IT-Row Containment is only effective with low supply air 
temperature ( 55-60 ºF ). At 60 ºF supply, hot aisles will still exceed 90 ºF

EC ACCESS 
PANEL

SINGLE IT-ROW 
CONTAINMENT

SINGLE IT-ROW 
CONTAINMENT



Quickly Deploy High Density Where No Ceiling Return Exists
Adding a ceiling plenum to part of or the entire data center can be accomplished at a very reasonable cost and without the disruption caused by 
adding supplemental cooing systems. At Oracle’s main data center in Austin Texas 12K sq-ft within an existing data center space of 82K sq-ft was 
converted. Read more on this in the ASHRAE Journal Dec 2008 or ASHRAE HD Data Centers Case Study Book. Oracle was awarded a National 
ASHRAE Award for this High Density Rack Heat Containment method in January 2010.

NETWORK SWITCH COOLING

MAXIMIZE RACK/ROW COMPUTE

ADDED CEILING PLENUM RETURN

ASHRAE award winning high-density computing area ex panded from one wall

NETWORK
POWER

MAXIMIZE BLADES

EXISTING DATA CENTER 
SPACE OPEN TO NEW 
HIGH-DENSITY AREA

EC Containment Cooling
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QUICKLY DEPLOYED & ULTRA EFFICIENT HIGH-DENSITY COM PUTING AREA

DEPLOYED INSIDE EXISTING BUILDING SHELL

MAXIMIZE BLADES

NETWORK SWITCH COOLING

MAXIMIZE RACK/ROW COMPUTE
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PANELIZED HEAT-PLENUM RETURN TM

AISLE/ 
ACCESS

IT SPACE

Ultra-efficient computing suites quickly deployed i nside general purpose buildings

ON-DEMAND COOLINGTM CIRCUIT  &  UNITY COOLINGTM SYSTEMS PATENTS PENDING

Opengate has partnered with light recycled steel building panel manufacturers to create suites inside existing data centers or general purpose 
buildings. Accommodate high density cooling (up to 35 kW per cabinet) without the need for supplemental (spot) cooling. System scales to meet 
each load, considers all future IT equipment types and allows Zero Waste Cooling - Green the data center by utilizing 100% cooling capacity.

General Purpose Buildings with Minimal Infrastructure

PATENTS PENDING



Eliminate heat problems for the entire data center by deploying new highest density compute equipment in automated containment areas. This 
self supported panelized heat-return plenum within an existing data center allows new high-density compute capability at a low cost and without 
disruption compared to supplemental cooing systems. The panelized return plenums are pre-engineered and delivered in sections. Air delivery is 
flexible, either using the raised floor, from the AC unit base or using up flow units as diagramed in the next section. 

NETWORK SWITCH COOLING

MAXIMIZE RACK/ROW COMPUTE

A quickly deployed ultra-efficient high-density com puting area PLACED ANYWHERE

MAXIMIZE BLADES

EXISTING DATA 
CENTER SPACE 
OPEN TO NEW 
HIGH-DENSITY 
AREA

PANELIZED HEAT-PLENUM RETURN TM

FLEXIBLE AIR 
DELIVERY 
METHODS
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EC Containment Cooling

Quickly Deploy High Density Where No Ceiling Return Exists
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Data centers with upflow units already in place
When upflow type AC units are already in place, they can be fully utilized as shown in the example below. The upflow AC units may 
require units to be moved forward to allow rectangular ducting to be placed behind the AC unit for a direct return air path from above.

NETWORK SWITCH COOLING

MAXIMIZE RACK/ROW COMPUTE

ADDED CEILING PLENUM RETURN

A high-density computing area expanded out from one  wall

MAXIMIZE BLADES

EXISTING DATA CENTER 
SPACE OPEN TO NEW 
HIGH-DENSITY AREA

PATENTS PENDING


