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HP Performance Optimized Datacenter 240a  

 

 

The HP Performance Optimized Datacenter 240a (EcoPOD) is an extremely 

efficient, high-performance data center solution. This article summarizes its 

IT capacity, power capacity, Adaptive Cooling technology, and management 

and monitoring systems. It also illustrates possible energy savings. Future 

articles will provide more details about its systems and technologies. 

 

 

IT capacity 
 

 

The EcoPOD contains 2,200U of rack space, suitable for 44 50U racks. This 

IT capacity is equivalent to a 10,000 ft
2
 (3,048 m

2
) traditional data center, 

but at one-tenth the space. The EcoPOD consists of two 40 ft IT modules 

with a common 8-ft-wide (2,438 mm) hot aisle that allows you to easily 

remove and service IT equipment (Figure 1-1). Above the IT modules, four 

cradles each contain six Direct Expansion (DX) air conditioning units (24 

units total). 

Figure 1-1. HP Performance Optimized Datacenter 240a 

 

 

http://itunes.apple.com/us/podcast/hewlett-packard-industry-standard/id334886438


 

 

Power capacity 
 

 

The EcoPOD provides 1.2 MW of redundant power and cooling capacity in 

closed loop mode. It requires 415V 3Ø power for the IT equipment and 480v 

3Ø power for the cooling system. It provides an input power voltage of 240V 

3Ø to the racks. 

 

 

Adaptive Cooling technology 
 

 

Adaptive Cooling technology allows the EcoPOD to automatically adjust 

between one of three operating modes—free air, DX assist, or full DX—

based on IT load, policies, and outside temperature. In free air mode, the 

cooling system uses ambient air whenever the temperature is within a range 

that meets policy set points. At outside temperatures above or below the 

free-air policy set points, the system switches to DX assist mode or full DX 

mode. In DX assist mode, a mixture of free air and air from some of the DX 

units provides cooling. In full DX mode, the DX units provide all of the 

cooling. The EcoPOD delivers a Power Usage Effectiveness (PUE) ratio 

ranging from 1.05 (free air mode) to 1.3 (full DX mode). 

 

 

HP POD 240a Environmental Control Suite 
 

 

The Environmental Control Suite (ECS) provides comprehensive facilities 

management both locally and remotely. ECS features include:  

 •  A single screen STATUS/ALARM page 

 •  Power, cooling, smoke, and fire-suppression monitoring 

 •  Dynamic POD fan control 

 •  Basic and advanced configuration of policy set points for the Adaptive 

Cooling modes 

 •  Customer-programmable alarm levels 

 •  Integration with Building Management Systems, via MODbus or TCP/IP 

 

 

 

Energy savings 
 

 

Most traditional data centers have a PUE ratio between 2.0 and 2.4. So for 

every watt used by IT devices, these data centers can consume 100% to 

140% more energy to house, power, and cool those devices. HP Adaptive 

Cooling delivers a PUE that ranges from 1.05 to 1.3, requiring only 5% to 

 



30% more energy than the IT equipment consumes. 

 

Let’s estimate the energy savings of the EcoPOD compared to a traditional 

data center with a PUE of 2.4. The energy cost for a traditional data center 

with a1.26 MW IT load (1.76 MW facility load) is approximately $1.54 million 

per year based on 10 cents per kilowatt-hour (kW-Hr). At the same IT load 

but with a facility load ranging from 0.063 MW (PUE=1.05) to 0.378 MW 

(PUE=1.3), the energy costs of the EcoPOD ranges from $55,200 to 

$331,000 per year. This translates to energy savings between $1.48 million 

and $1.21million per year. 

 

For more information 

 »  HP Performance Optimized Datacenter 240a QuickSpecs  

»  EcoPOD Interactive Demo 

 

 

 

Booting from high-capacity drives  

 

As drive capacities continue to expand, it has become important to 

understand the proper way to configure an OS boot drive when using high-

capacity drives. Although you can configure non-boot data drives to virtually 

any capacity (with the addressability of 64-bit Logical Block Addresses 

(LBAs)), in some cases the capacity of the boot drive is limited to the 

addressability of 32-bit LBAs. 

 

 

How do you boot the OS? 
 

 

HP ProLiant servers  

HP ProLiant servers are legacy BIOS-based systems. The boot drive uses 

the MBR partitioning scheme. LBA 0, called the Master Boot Record (MBR), 

contains x86 boot code and an MBR partition table, which uses 32-bit fields 

for the starting LBA and the size(s) of a maximum of four partitions. This 

partitioning scheme can describe drives up to 2.2 TB (2 TiB). 

 

To boot an OS on a legacy BIOS-based system, you must designate one of 

the partitions as “Bootable.” The system BIOS loads the contents of LBA 0 

into memory and begins executing that code. The MBR code searches the 

MBR partition table for a partition marked “Bootable.” The system BIOS 

loads the contents of the bootable partition’s first LBA (called the volume 

boot record or VBR)) into memory and begins executing the VBR code.  The 

VBR code understands the file system on the partition (for example, NTFS 

for Microsoft Windows, ext4 for Linux) and bootstraps the OS. 

 

HP Integrity servers 

HP Integrity servers are Unified Extensible Firmware Interface (UEFI)-based 

systems. The boot drive uses the GPT partitioning scheme. LBAs 1 through 

33 contain the GPT partition table, which uses 64-bit fields for the start and 

end LBAs of a virtually unlimited list of partitions. The GPT partitioning 

scheme does not have a boot drive limitation. But some OSes do not 

support booting from GPT drives. 

 

http://h18000.www1.hp.com/products/quickspecs/14088_div/14088_div.html
http://h18004.www1.hp.com/products/servers/solutions/datacentersolutions/pod240a/demo/file.swf


 

To boot an OS on a UEFI-based system, one of the partitions must be a 

UEFI system partition containing a FAT32 file system and the boot loader 

executable programs for one or more OSes. The UEFI system firmware 

loads the GPT partition table, searches for the UEFI system partition, reads 

the selected boot loader into memory, and then begins executing it. The 

boot loader understands the file system of the partition containing the rest of 

the OS and bootstraps the OS. 

 

How should you configure high-capacity drives to boot the OS? 
 

 

Microsoft Windows  

Microsoft Windows supports booting from GPT drives on UEFI-based 

systems, like HP Integrity servers. Microsoft Windows does not support 

booting from GPT drives on legacy BIOS-based systems, like ProLiant 

servers. 

 

Microsoft Windows supports booting from MBR drives on legacy BIOS-

based systems, like HP ProLiant servers. Because of the MBR partitioning 

scheme, you must configure the system with an array when using high-

capacity drives. Use the Array Configuration Utility to create a logical drive 

that is less than 2.2 TB for booting the OS, and then partition that logical 

drive using MBR. 

 

Linux  

Linux supports booting from GPT drives on UEFI-based systems, like HP 

Integrity servers. 

 

The grub2 and syslinux boot loaders support booting from GPT-partitioned 

drives of any capacity on legacy BIOS-based systems, like ProLiant servers. 

Ubuntu Server 10 and 11 support grub2. Red Hat Enterprise Linux 6 and 

SUSE Linux Enterprise Server 11 are still on grub1. 

 

If you do not use the grub2 or syslinux boot loader, use the Array 

Configuration Utility to create a logical drive for booting that is less than 2.2 

TB and partition it using MBR. Logical drives used for data may be larger 

than 2.2 TB and partitioned with GPT. 

 

The grub2 boot loader places x86 boot code in LBA 0. LBA 0 contains the 

hard-coded LBA of a special GPT partition named the "BIOS Boot Partition." 

The grub2 boot loader loads the VBR from the BIOS Boot Partition, and 

then begins executing that code. The GUID for the BIOS Boot Partition is 

the ASCII string "Hah!IdontneedEFI." The BIOS Boot Partition size must be 

less than 2.2 TB, but it may be located at any LBA. If you move the BIOS 

Boot Partition, you must also update the LBA embedded in the boot code in 

LBA 0. 
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Roger Tipley is an Engineering Strategist for Industry Standard Servers 

(ISS) in HP Enterprise Servers, Storage, and Networking (ESSN). Originally 

from small towns in eastern Oregon and northwest Washington, it’s no 

surprise that Roger has a passion for energy-efficient and sustainable 

design practices. He leads the HP teams that plan for ENERGY STAR and 

EPEAT compliance, and he is the vice president and a member of the board 

of The Green Grid Association. He is also the PCI Express 3.0 czar for ISS 

and handles field-outage case analysis for microprocessors. Dwight Barron, 

Roger’s manager, says, “Roger has a great combination of technical 

expertise, leadership, and customer passion. He is often asked to help solve 

complex problems that require a blend of those skills.” 

 

 

Helped design the original PCI 
 

 

Roger’s favorite patent came just after he switched from designing cache 

memory controllers to designing multiprocessor bus architecture for the 

SystemPro XL in1991. He’s very proud of the patented bus arbitration 

scheme and of the team that collaborated on the SystemPro XL product 

family. The same group of engineers designed the first ProLiant branded 

servers and created a high-performance platform. The design led to 

ProLiant's early dominance in industry-standard servers and contributed to 

its more than 20 consecutive years as the No. 1 server product line, based 

on unit sales and market share. In 1992, Roger was one of the architects of 

the original PCI bus. He also spent 10 years on the board of directors for the 

PCI-SIG, including more than 2 years as president and board chairman. 

 

 

He values customer input 
 

 

Around 2004, power management emerged as a critically needed solution 

because data centers didn’t have enough power and cooling to handle rising 

power densities. As a result, customers were unable to fill their racks with 

servers. Through HP ISS Tech Exchange events and key customer visits in 

various cities, Roger and other HP engineers were able to gather invaluable 

information from end users about their requirements and limitations. The 

solutions for those customer requirements are reflected in today’s ProLiant 

servers, PODs, infrastructure solutions, and management software 

products. For example, the success of HP BladeSystem server designs 

resulted from HP engineers taking a holistic approach that included power 

and cooling optimization at all levels of the data center. 

 



 

Emphasizing synergy between technology and the environment 
 

 

Roger says that customers increasingly value HP products based on their 

sustainable design and manufacturing processes. He is proud that HP is 

committed to leading the industry in products with excellent sustainability 

features. In the not-too-distant future, the industry focus will shift from 

designing products that merely have less environmental impact to designing 

products based on a Cradle-to-Cradle (waste free) methodology. HP has a 

tradition of leadership in environmental design practices and can take 

advantage of this opportunity. 

 

 

Recent publications  

 

The following is a list of papers published since our last edition of the ISS 

Technology Focus. 
 

 

»  Performance factors for HP ProLiant Serial Attached 

SCSI, 2nd edition. June 2011  

»  Implementing Microsoft® Windows® Small Business 

Server 2011 Essentials on HP ProLiant servers, June 

2011  

»  HP ProLiant DL580 G7 server technology, July 2011  
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