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Introduction
Ain’t nothing like a five hour long road trip through the blinding snow of New Hampshire’s White Mountains to test one’s driving skills. At certain points, I’m sure I wouldn’t have seen a moose (or a presidential candidate) crossing the road in front of me…

I left my office on Littlejohn Island, Maine to visit IBM’s semiconductor plant in Bromont, Quebec province, Canada. The purpose of my trip was to gain a better understanding of an environmentally-friendly technology that IBM had announced at its Project Big Green event in Manhattan earlier in 2007 — IBM’s Cold Battery system. The official service product is sold by IBM Global Technology Services Site and Facilities under the name of the IBM Data Center Stored Cooling Solution.

What I discovered in Bromont was that IBM’s Cold Battery system included four important components in the plant’s water cooling system – a Cold Battery Tank, chillers, controls and a cooling exchange system. These components combine to enable IBM to efficiently chill water used to cool both the plant’s extremely hot semiconductor equipment and its attached datacenter. The system includes Cold Battery tanks (forty-five feet in length -  in which phase change materials are used to store and release cooling) which are frozen at night when temperatures drop— and then used to cool water during the day.   

Phase Change Thermal Storage - A Closer Look 

The following is an oversimplification about how Bromont’s water cooling system works — but should serve as a good, high-level overview. Simply stated, cold water is pumped to various semiconductor manufacturing and computer systems throughout the plant. That water absorbs heat very efficiently, and is then pumped back to toward the chilling/cooling equipment. On its way to the Cold Battery tank and chillers, that water is allowed to cool by being exposed to Mother Nature via a cooling exchange system. Using the Cold Battery tank, IBM is able to take advantage of the weather for nine months of the year — enabling 3000 additional hours of “free” plant and manufacturing cooling.

The water that has been semi-cooled via the cool exchange system is then pumped to the chillers and IBM Cold Battery tanks where it is cooled to the desired temperature and then pumped through the plant — at which point the loop begins again. Along the route the water travels, controls and monitoring systems are in place — so adjustments are made to the process as needed. The operation of this Cold Battery system is highly-automated (thanks to predictive algorithm controls) and the essentially maintenance free IBM Cold Battery tank.

It should also be noted what this system has helped to eliminate. The way the old system operated, chillers would constantly burn a lot of electricity to chill the plant’s water. Using this new approach, the chillers don’t have to work as hard — and because the water arrives in a pre-cooled state and the Cold Battery tank provides additional cooling, the chillers don’t have to burn as much electricity. 

What is unique about IBM’s approach to chilling process water is that the company is making use of “phase change materials” (PCMs) to store cold energy, and then using that stored energy during the daytime. PCMs can be formulated to release energy at constant temperatures — so IBM can pump water through pipes in the tanks in which these PCMs reside; cool that water; and circulate that water throughout the plant as part of a closed loop system.

One reason that this approach is so significant is that IBM has been able to reduce its total plant energy costs by six percent using this “phase change thermal storage system”. In Canada, where hydro-electric power is relatively cheap, IBM is saving over $350,000 per year simply by storing cold energy in tanks and then using it during the day. In areas of the world where energy is significantly more expensive, the cost savings resulting from the use of Cold Battery technology could be considerably more impressive. Another reason that this approach is so significant is that it can be replicated all over the world where it can be used by enterprises to help reduce their respective carbon footprints. 

An in-depth white paper that describes this system in technically accurate as well as excruciating engineering detail can be found at: 

http://intraweb.stockton.edu/eyos/energy_studies/content/docs/FINAL_PAPERS/7B-3.pdf.

A Little More to the Story  

My visit to IBM’s Bromont semiconductor manufacturing plant also included a plant tour where I got to see some of the components of my favorite toys being manufactured: processors for Microsoft’s Xbox360, Nintendo’s Wii, and Sony’s Playstation3. In addition, Bromont manufactures IBM Power Series processors and mainframe CMOS processors — as well as specialty processors for a variety of companies.

When touring the plant, I got to meet several of the executive management staff, as well as the engineer lead on the IBM’s Cold Battery project, Daniel Pare. Pare is a graduate of the nearby University of Sherbrooke where he studied mechanical engineering. Pare was able to provide me with some interesting background information on why IBM started this project — and he also pointed out some of the areas in which this system could be further improved.

As we toured the cooling plant, Pare intimated that there were several reasons that Bromont management adopted his design for a phase change-based cooling system. First, IBM has a corporate mandate to reduce energy use. Second, the Canadian government mandated that chiller using Freon 12 (an ozone damaging gas) be replaced. And third, Hydro Quebec offered incentives to its leading customers if they would reduce their energy consumption. For Pare, the stars were perfectly aligned for him to put his mechanical engineering degree to good use.  

Pare also mentioned that one of the bigger challenges to broader adoption in future IBM Cold Battery system designs will be that of scale. The Bromont plant is a massively scaled design. IBM is going to make a run at helping other IT executives deploy this type of closed-loop cooling system in the datacenter with both large and smaller designs.
Parting Comments

First, I’d like to thank Raymond Leduc, the general manager at IBM’s Bromont facility — and his staff, including Daniel Pare — for briefing me, taking me on a plant tour, and giving me access to view the Cold Battery facility. Your hospitality was greatly appreciated.

Second, I’d like to point out that this closed loop, PCM-based approach to cooling can also be used in a variety of industries. Pharmaceuticals, agrifood, and the pulp and paper industries could all benefit from this type of water cooling system. Further, these designs could greatly improve energy use for air conditioning systems in large buildings (office buildings, hotels, hospitals, stadiums, etc.). 

As energy bills continue to rocket skyward, I expect enterprise phase change material-based heating and cooling systems to be widely adopted. IBM’s Bromont facility is just the tip of what could become a very valuable iceberg.














































































































































January, 2008                                             © 2008 Clabby Analytics
Page 2

[image: image1.png]