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In the ever-evolving landscape of data management, maximizing power efficiency in multi-tenant data 
centers is not just an operational imperative but a competitive advantage. As the digital economy 
continues to expand, data centers are being pushed to their limits, necessitating smarter strategies for 
power usage without compromising service quality. 

This article outlines a three-step approach for data center operators to enhance power efficiency. The 
first step involves the implementation of high-density cabinets that save space and reduce energy 
consumption. The second step focuses on the integration of intelligent Power Distribution Units (PDUs) 
which provide real-time monitoring and control over the power supply. Finally, the third step dives into 
prescriptive power management techniques, employing advanced analytics to predict and adjust power 
needs proactively. 

Together, these strategies form a cohesive approach for a sustainable and efficient multi-tenant data 
center operation.

Increased Server Density and the Need for High-Density Cabinets

As server technology advances, the capability to house more processing power in the same physical 
footprint has significantly increased. Expanded server density is driving the need for high-density 
cabinets in multi-tenant data centers to manage such rapid growth. High-density cabinets enhance 
power, optimize space efficiency, and consolidate hardware by accommodating a larger number of 
servers, networking devices, and other IT equipment in the same space as a standard cabinet. 

The benefits of high-density cabinets are manifold: reduced physical space requirements, enhanced 
energy efficiency due to shared cooling mechanisms, and lowered operational costs. However, this 
concentration of hardware also escalates the amount of heat generated, necessitating advanced cooling 
solutions to prevent overheating and maintain performance. High-density cabinets, with their robust 
build and integrated cooling systems, offer a strategic solution to support the increased server density 
without compromising on reliability or the need for scalable infrastructure as data demands grow.

High-density cabinets are optimized for maximizing computing power within a confined area while 
maintaining efficient cooling, power distribution, and cable management. These cabinets help data 
center operators achieve higher computational capacity and performance – without drastically 
increasing the physical footprint of the equipment. They also reduce the risk of downtime because of 
their advanced cooling systems, reduced cable clutter, built-in redundancy, and energy efficiency.

MULTI-TENANT DATA CENTER BROCHURE



chatsworth.com

CHATSWORTH PRODUCTS 3

High-density cabinets provide numerous other benefits: 
•  Improved space and power efficiency because of 

consolidated computing power into a standard-
sized rack. 

• Better cooling efficiency with tailored cooling 
solutions equipment, such as hot-aisle/cold-
aisle configurations, containment systems, and 
targeted cooling to the chip level – reducing the 
risk of overheating, which is one of the leading 
causes of equipment failure. 

•  Reduced costs as more computing power can be 
accommodated in the same space.

•  Decreased need for cabling, which improves 
airflow, reduces points of failure, and simplifies 
maintenance and troubleshooting. 

• Process resource-intensive and latency-sensitive 
workloads more efficiently with densely 
packed components connected by high-speed 
backplanes. 

•  Operators can accommodate increasingly 
power-hungry equipment without the need for 
new cabinets, thereby future-proofing existing 
infrastructure. 

•  Improved organizational agility through faster 
provisioning of resources and lower time-to-
market for new services. 
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While high-density cabinets offer numerous 
benefits, they also present challenges in the 
areas of power and heat management. Power 
imbalances inside the rack create the risk 
of overloaded circuits, localized hotspots, 
power inefficiency, uneven equipment wear 
and tear, scalability limits, and management 
overhead since identifying and correcting 
power imbalances can be challenging. An 
unbalanced input phase can create stranded 
- or unused - capacity in the data center 
as well as power quality issues such as 
harmonic distortion, which has a variety of 
upstream consequences. Careful planning is 
needed to ensure stability.

High-density cabinets, while essential for 
maximizing space and processing power 
in modern data centers, present significant 
challenges in power and heat management. 
The increased power consumption required 
to run a higher number of servers within a 
compact space lead to considerable heat 
generation. Managing this heat is critical as it 
can result in overheating, potentially causing 
hardware failure and reduced reliability. 

Additionally, the demand for consistent and 
stable power supply escalates with density, 
necessitating robust power delivery and 
distribution systems. This includes ensuring 
that power distribution can handle peak 
loads and having sufficient redundancy built 
into the system to handle failures without 
service interruption. 

Overcoming these challenges requires 
advanced cooling strategies, such as liquid 
cooling or contained hot aisle systems, 
as well as intelligent power management 
solutions capable of monitoring and 
adjusting energy consumption in real-time to 
prevent overloads. Addressing these aspects 
is crucial for the efficient operation of high-
density cabinets in data center environments.
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Intelligent Power Distribution Units (PDUs) stand at the forefront of innovative data center management, 
offering real-time monitoring and precise control over power supply. These sophisticated devices are integral 
to ensuring power is not only distributed efficiently across the data center’s complex landscape but also that 
usage is transparent and adjustable to demand. 

Remote monitoring and management of power consumption, voltage, current, and other electrical parameters 
help data center administrators track usage trends and identify potential issues before they escalate while 
also reducing energy consumption. Logging and reporting enable accountability through chargebacks and 
provides information on power hogs as well as ghost servers that may be candidates for consolidation.

Moreover, the ability to monitor power usage at the outlet level allows for the identification of underutilized 
resources, facilitating smarter capacity planning and energy conservation measures. The deployment of 
intelligent PDUs is a strategic move towards smarter, more responsive, and sustainable data center operations.

PDU technology is advancing rapidly. Modern PDUs are equipped with sophisticated circuit breaker-
level monitoring that promptly alerts IT managers to any tripped circuits, enabling immediate resetting 
or troubleshooting. Additionally, switchable PDUs offer the capability to power up or down individual 
outlets or outlet groups sequentially, safeguarding against voltage spikes that could diminish the longevity 
of equipment. These enhancements in PDU design underscore a commitment to improving data center 
efficiency and equipment reliability.

• Monitoring of current draw on branch circuits 
ensures that the finite ampere capacities of 
the circuits are not exceeded, thus improving 
availability.

• Outlet-level monitoring and control permits 
administrators to monitor the power usage of 
individual devices or equipment connected to 
specific outlets on the PDU.

• Remote power switching enables administrators 
to turn outlets on or off without requiring 
a physical presence in the data center. This 
enables “lights out” operation and permits 24x7 
operations without the need for continuous on-
premises staff.

• Integrated environmental monitoring of hot spots, 
which helps administrators take quick action to 
optimize the use of cooling resources.

• Alerts and notifications can be set based on 
predefined thresholds, enabling administrators to 
take timely action.

• Logging and reporting of historical power usage 
data enables predictive powermanagement based 
on observed trends over time. This data can be 
used for capacity planning, identifying potential 
overloads, and optimizing power distribution.

Key features of intelligent PDUs:

Enhance Power Monitoring and Control with Intelligent PDUs 
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Achieve Sustainability with
Prescriptive Power Management 

Uses sensors, meters, and monitoring systems 
to gather data about such factors as power 
consumption patterns, outages, battery health, 
load analysis, and maintenance. 

Constantly gathers information about variables 
such as voltage, UPS capacity, frequency, 
temperature, and alarms to enable automated 
controls to be applied and allow operators to better 
plan for future needs. physical security

Adjust power consumption, load, and resource 
allocation in real time based on demand and 
available resources. 

Provide advice that considers factors like 
performance requirements, cost considerations, 
and environmental sustainability goals. 

Adjusts power management practices based on 
ongoing monitoring, analysis, and adjustment 
of historical power levels and results of 
management tactics. 

Data collection and analysis 

Below are key elements of prescriptive power management: 

Data logging 

Automated controls 

Recommended optimization strategies 

Continuous improvement 

To optimize power consumption, reduce waste, curb emissions, and improve efficiency, data center 
managers are increasingly adopting prescriptive power management. This proactive discipline involves 
not only monitoring and analyzing power usage patterns, but also prescribing automated actions that 
achieve desired power-related outcomes. 

Prescriptive power management is particularly relevant in today’s sustainability-oriented business 
climate, which puts a premium on reducing energy use. The practice also helps with load-balancing by 
using data from intelligent devices to enable administrators to constantly monitor for areas of 
under- or over-utilization. 

By taking a prescriptive approach to managing power, organizations can reduce their environmental impact, 
lower operational costs, and enhance the reliability of their systems by preventing power-related issues.
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Conclusion

Enhancing power efficiency in data centers is a multifaceted endeavor that requires a calculated and 
informed approach. By implementing high-density cabinets, data center operators can dramatically 
conserve space and cut down on energy usage. The incorporation of intelligent PDUs further refines 
this efficiency, offering granular control and real-time monitoring capabilities that are indispensable 
in modern data environments. The adoption of prescriptive power management, underpinned by 
advanced analytics, represents the pinnacle of this approach, enabling proactive adjustments to power 
requirements and ensuring that energy consumption is as economical as it is effective. Collectively, 
these steps form a robust strategy for data center operators looking to optimize power usage, reduce 
operational costs, and contribute to a more sustainable industry standard.
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Manufacturing Capability and Global Availability
Headquartered in the United States, CPI operates from 
multiple sites worldwide, including offices in Mexico, 
Canada, China, the Middle East and the United Kingdom. 
CPI’s manufacturing facilities are located in the United States, 
Asia and Europe.

Standard products are readily available through a global 
network of industry-leading distributors. With stock 
availability, and CPI’s consistently short factory lead times, 
you can be assured that CPI solutions will be accessible to 
meet your project scheduling needs.

How to Buy
CPI sales are conducted in partnership with a global network 
of distributors, contractors and resellers to ensure a high 
level of stock availability. Use CPI’s Online Catalog to place 
an order with a distributor near you. Go to chatsworth.com 
to learn more.

About CPI
CPI, a 100% employee-owned company, was founded in June 
1991, when 90 workers joined together and purchased the 
Dracon Division of Harris Corporation using an Employee 
Stock Ownership Plan (ESOP). Employee ownership 
is central to the success of CPI. Employee owners are 
committed to a philosophy of quality through teamwork, 
caring and commitment, which are extended to customers 
through our solutions and services.


