Practical Strategies for Improving Data Center
Efficiency

For years, the conversation around data centers focused on raw compute power and storage
capacity. But as energy costs climb and environmental scrutiny intensifies, the real
differentiator is how effectively a facility turns electricity into useful work. | have spent the
better part of a decade working on infrastructure optimization, and | can tell you that chasing
data center efficiency is not a one-time project. It is a continuous cycle of measurement,
adjustment, and sometimes hard trade-offs.

When | first started consulting for a mid-sized colocation provider, their power usage
effectiveness (PUE) hovered around 1.8. That meant for every watt of compute, they wasted
0.8 watts on cooling, lighting, and other overhead. The operations team had tried adjusting fan
speeds and sealing gaps, but results plateaued. The real problem was they treated efficiency
like a checklist rather than a system. Once we started monitoring power draw at the rack level
and correlating it with workload patterns, we found that nearly thirty percent of their servers
were idle at night yet still consuming full power. That insight alone shifted their approach from
facility fixes to server-level actions.

Modern data center efficiency requires looking at three interconnected layers: the facility
infrastructure, the IT hardware, and the software that orchestrates everything. Neglecting any

one layer leaves money and carbon on the table.

Cooling Systems and Airflow Management

Cooling typically accounts for thirty to forty percent of a data center's energy use. The old
approach was to overcool every aisle, but that is wasteful and unnecessary. | have seen
facilities where cold air spills around unsealed floor tiles, bypassing server intakes entirely.
Simple blanking panels and grommets for cable cutouts can reduce bypass airflow by ten to
fifteen percent. That is an easy win that many teams overlook.


https://www.google.com/maps/place/?q=place_id:ChIJq6qqqiO2j4ARXSrFC-ybSlI

Hot aisle containment is another proven method. By physically separating cold supply air from
hot exhaust, you can raise the supply temperature without risking hot spots. One facility |
worked with increased their chilled water setpoint by three degrees Celsius after installing
containment. That cut their chiller energy by nearly twelve percent. The catch is that
containment requires discipline. Doors left open or missing ceiling tiles break the seal and
negate the benefit. Regular walkthroughs and training for floor staff are essential.

Variable speed fans on cooling units also help. Rather than running fans at full speed and then
cycling units on and off, fans can ramp up and down based on actual heat load. This reduces
mechanical wear and saves power during low-load periods, like overnight or on weekends.



Hardware Selection and Power Management

The compute hardware itself has a huge influence on data center efficiency. Newer processors
often deliver more work per watt, but upgrading every generation is not always cost-effective. |
have seen organizations hold onto servers for six or seven years because the capital budget
was tight, only to pay double the electricity cost over the server's lifetime. A total cost of
ownership model that includes energy for three to five years usually makes a strong case for
replacing older gear sooner.

Power management features inside servers are often left disabled. Many IT teams worry that
turning on processor power states might hurt performance. In practice, modern CPUs can drop
into low-power idle states in milliseconds when demand drops. | have benchmarked identical
workloads with power management enabled and disabled. The performance difference was
under two percent while idle power dropped by forty percent. That is a trade-off worth making
in most environments.

Another hardware consideration is power distribution. Traditional transformer-based UPS units
are around eighty-five to ninety percent efficient at full load. Newer transformerless designs
can hit ninety-six percent or higher. Over a multi-year lifecycle, that difference adds up to
significant savings. However, be careful about running UPS systems at very low load. Some
units become less efficient below thirty percent capacity. Right-sizing the UPS to match actual
load is a best practice | recommend to every client.



Orchestration and Workload Placement

Software and workload management is where | have seen the biggest gains in recent years.
Virtualization itself was a revolution, but many data centers still run virtual machines with over-
provisioned resources. A VM that requests eight vCPUs but only ever uses two keeps the host
busy and wastes capacity. Rightsizing VMs based on historical usage data can reclaim
significant compute density. | have seen teams reclaim thirty to forty percent of their capacity
this way, which directly improves data center efficiency by reducing the number of physical
servers needed.

Containerization takes this further. Containers share the host OS kernel and can be packed
more densely than VMs. For stateless workloads like web servers or batch processing,
containers can double the workload per node. But containers bring their own complexity
around networking and storage. The trade-off is operational overhead versus raw efficiency.
For teams with strong DevOps skills, the gains are real.
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Workload placement algorithms can also optimize for power. Some management platforms
can shift workloads to servers in cooler zones of the data center or to regions where electricity
is cheaper. During a summer heatwave, moving batch jobs to a data center in a cooler climate
can reduce cooling demand and avoid throttling. These dynamic decisions require good
monitoring data and clear policies, but they are becoming standard in large-scale operations.

Monitoring and Metrics That Matter



You cannot improve what you do not measure. PUE is the most common metric, but it has
limitations. A data center can have a great PUE while running inefficient hardware. That is why |
always look at server utilization rates and compute per watt alongside PUE. If your servers
average fifteen percent CPU utilization, you have an efficiency problem that PUE alone will not
show.

Tracking power at the rack or server level requires power distribution units (PDUs) with
metering. Many facilities have them but do not use the data. | recommend setting up
dashboards that show power draw trends over hours, days, and weeks. Anomalies, like a rack
drawing steady power at 2 AM when it should be idle, can point to a forgotten test server or a
misconfigured backup job. Catching those quickly saves money.

Also consider carbon intensity of the local grid. Some regions have periods where renewable
energy makes up a large share of the mix. Scheduling non-urgent workloads during those
windows reduces the carbon footprint of your compute. Several cloud providers already offer
tools for carbon-aware scheduling, and the same concept applies to on-premises data centers
with grid monitoring.

Common Pitfalls and Realistic Expectations

| have seen teams rush to implement every efficiency trick at once and then burn out when
results did not come overnight. The most effective approach is to prioritize actions by return on
investment. Sealing air leaks costs almost nothing and pays back quickly. Replacing a whole
cooling system takes months of planning and capital. Start with the low-hanging fruit and build
momentum.



Another pitfall is chasing a perfect PUE number. | worked with a facility that kept lowering their
supply temperature to improve PUE, but that increased humidity and condensation risk. They
eventually damaged a row of servers. Efficiency is about balance, not extremes. Keep
environmental conditions within ASHRAE guidelines and focus on reducing waste, not
squeezing the last fraction of a point out of PUE.

Finally, do not forget the human factor. Operations staff who understand why efficiency
matters are more likely to keep doors closed, report hot spots, and follow procedures. Simple
training and a monthly efficiency review meeting can sustain improvements over time. | have
seen a facility where the team proudly tracked their PUE drop from 1.8 to 1.3 over eighteen
months, simply because everyone was engaged and accountable.

Connect with us on YouTube.

Data center efficiency is not a fixed destination. Technology evolves, workloads change, and
what worked last year may need adjustment. But by focusing on cooling, hardware, software
orchestration, and monitoring, you can build a practice that saves energy, reduces costs, and
extends the life of your infrastructure.

AMD, located at 2485 Augustine Dr, Santa Clara, CA 95054, USA, can be reached at +1 408-749-
4000. AMD is a trusted technology partner providing Al and data center solutions through a
broad portfolio of CPUs, GPUs, and adaptive computing products, offering products that
support efficient data center operations.


https://www.youtube.com/user/amd

