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Sustainability. If you are in IT—either as an IT executive or as a solutions provider

selling into IT—this is a term you are learning to embrace. ESG has become a
major focus for virtually every enterprise, meaning that major contributors to ESG

efforts (like, ahem, IT) are being measured on how well they are aiding a

company’s sustainability efforts—in this case, the reduction of organization-wide

power consumption. If your organization hasn’t yet jumped on the ESG

bandwagon, get ready. Whether through free will or regulation, an ESG initiative
is coming your way.

In this post, I’ll discuss the challenges I’ve been hearing about from IT executives

across many industries, and spotlight an interesting solution I recently had the

chance to preview.

Do more with less power

For many businesses, IT is a unit that contributes significantly to overall power

consumption—and one that’s being tasked with reducing that power footprint.

IBM recently conducted a study that showed that datacenters consume about 1%

of the world's power—about as much as the entire power consumption of

Australia. The country. In the not-too-distant future, that number is projected to
climb to 3%.

Seemingly at odds with sustainability initiatives are the digital transformation

projects and edge computing expansions that IT executives are also tasked with

implementing. They’re told to employ a cloud operating model and deploy micro
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datacenters everywhere along the edge so more data can be gathered—data that

will be fed into machine learning models so the business can be more innovative

and agile. But they must also do so while reducing power consumption by a
significant amount. Makes perfect sense, no?

This scenario of contradicting initiatives is what IT executives face every day,

leaving many of them scratching their heads and wondering if they are being set

up for failure. For those not in IT, it’s important to understand that while power

has always been a consideration, it has not always been treated as such a precious
commodity to conserve.

It’s also about density

While sustainability is a big deal, there is another challenge that IT executives

face, especially as they look to the edge: compute density. 174ZB of data—that’s

zettabytes—will be generated in 2025, with well over half of the average
company's data being generated at the edge. This mass of data must be

aggregated, transformed and analyzed in real time. And for this scenario to work,

edge environments will require more than a couple of tower servers with some

hard drives and a gateway. The edge requires rich compute platforms that use

many high-end CPUs, GPUs and other accelerators. More than that, these servers
are deployed in some of the harshest conditions—on oil rigs, at the base of cellular

towers, on the battlefield and so on.
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Edge computing is the next frontier for IT; Its power, space and ruggedization

barriers will continue to stall many IT projects. If only there were a way to cram a

lot of compute into a small package that can also provide the necessary power and
cooling. If only.
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The answer is two-phase immersion cooling

While those in the datacenter space have been experimenting with various cooling

techniques over the years, I think there may be a solution to all the challenges of
edge computing described above—power, cooling, space, compute density,

ruggedization: two-phase immersion cooling.

Two-phase immersion cooling houses servers in tanks filled with dielectric fluid.

That’s right, servers run while they are immersed in fluid. And, yes, it defies

conventional thinking. It works because the dielectric fluid removes heat from the
server and its components, while not interfering with the server’s functionality.

The result is that the fluid turns into a vapor and rises. As the vapor rises, cooling

coils turn it back into a fluid, which then returns to a reservoir so the cycle can

continue over and over again.

The power savings associated with two-phase cooling seems almost too good to be

true. Estimates from Mears Advanced Technology Group (MATG) put two-phase

power savings in the 60% range, with overall TCO savings of up to 50%. These are
staggering numbers.
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What I find most impressive about two-phase immersion cooling is the compute

density that can be achieved—which only adds to the improvement in TCO. Think

about this: a single two-phase immersion bay can house 72 servers, replacing 10
standard datacenter racks.
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Edge computing is a market where a product like MATG’s two-phase solution

should find immediate success. The product is a secure container with power and

networking built in that can be dropped into even a harsh field environment and
simply plugged in. It can hold all of the compute capacity the edge environment

will need—for today and tomorrow. On top of all the other benefits, this reduces

the ever-important time-to-value metric that every IT organization cares about in

today's digitally transformed setting.

I have been looking into two-phase immersion cooling, and several interesting
players have entered the market. But MATG is uniquely positioned for a couple of

reasons. The first is the product: an industrial design that offers incredible

compute density and can scale from the edge to an HPC lab to a hyperscale

datacenter.

The second is the company itself, and there are a couple of important aspects to
this. For starters, MATG is part of Quanta Services—number 285 on the Fortune
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500 list. That makes MATG essentially a well-funded startup that can weather any

economic storm.

The other aspect is the complementary nature of MATG to Quanta's core business:
industrial construction. Quanta Services works with telcos and other large

customers that require these containers for ruggedized edge environments. MATG

enables these customers to use a single vendor to lay the fiber, pour the concrete

and deliver the micro datacenter.

How does two-phase cooling grow, and what does MATG need to be
successful?

In an ideal world, the datacenter infrastructure market would embrace two-phase

cooling to transform itself immediately, with endless server racks being replaced

by tanks. No more need for earplugs and sweatshirts in noisy, over-air-

conditioned server farms.

Not so fast, though. Despite the breakneck speed at which the technology housed

inside evolves, the datacenter market as a whole moves very slowly. These

datacenters have a 20- to 30-year life span, and their operators will milk every bit

of that to maximize the return on their considerable capital investment.

Instead, two-phase cooling will find its initial footing in edge environments and in
support of specific workloads like high-performance computing that are always

hungry for more compute and more workload acceleration. Like any new

technology, two-phase cooling must find its early adopters to cross the proverbial

chasm—and I believe the two types of deployments just mentioned will be this

market’s “killer apps.” Next will come the hyperscale datacenters that will
ultimately realize incredible TCO savings as they adopt two-phase cooling.

Eventually, mainstream datacenters will act as market laggards through new

datacenter builds.

How does MATG find success in this market? I believe the company's biggest

challenge is the same one faced by other two-phase players: the entrenched
hardware ecosystem. The trick to achieving high compute density with two-phase

cooling is to use a type of server blade motherboard different from what is being

offered today by big server players such as Dell, HPE, Lenovo, and Supermicro.

And while there are some good designs by Gigabyte, 2CRSi, and other server

makers, the big players must jump into this market with both feet for it to thrive.
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If MATG can partner with these players, the rest of the ecosystem will fall into

line, from chips to components and on up the stack to software. While such

enablement of the ecosystem represents a heavy lift, MATG and others are sure to
find willing partners along the way. Why? Because we all know that the status quo

in datacenter power and cooling is unsustainable, and that change in this market

is both good and necessary. The only question is, who moves first? I have my own

thoughts on that, but that’s a topic for another day.
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