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Why Modern Cold Storage Facilities Are Evolving Faster Than Ever

Cold storage has become one of the fastest growing sectors within the food and beverage
industry. Consumer demand for frozen foods, fresh grocery delivery, prepared meals, and
temperature-sensitive products continues to increase across the United States. At the same
time, food manufacturers and distributors are under pressure to improve supply chain
efficiency, reduce operating costs, and support faster delivery expectations. As a result, cold
storage facilities are evolving far beyond the traditional refrigerated warehouse model.

Modern cold storage buildings are now highly specialized environments that combine
advanced refrigeration systems, automation technology, energy management strategies,
and operational planning into one integrated operation. Facilities are being designed to
maximize storage density, improve product movement, reduce labor dependence, and
lower energy consumption.

This shift is reshaping how food companies approach facility planning and long-term
investment decisions.

Higher Clear Heights Are Maximizing Storage Capacity

One of the most noticeable trends in modern cold storage construction is the move toward
taller buildings.

Historically, many refrigerated warehouses operated with lower clear heights due to fire
protection code restrictions and the limitations of material handling equipment. The advent
of deluge systems, which eliminate the need for in-rack sprinklers in buildings up to 55 feet
tall, has made taller racked storage a common design choice. In-rack sprinklers are
especially problematic in frozen environments because a damaged in-rack sprinkler line
releases water into the freezer which freezes making the clean-up and repair of the fire
protection system a major, costly undertaking.

Higher clear heights provide several operational advantages:

e Increased pallet positions
e Beftter cubic storage utilization
e Reduced building footprints



e Improved automation opportunities
e Lowerland and construction costs per pallet stored

In many modern facilities, clear heights now exceed 50 feet and continue to increase in
certain applications such as automated warehouses that can exceed 100 feet.

This vertical expansion is especially important because refrigerated construction is expensive.
Maximizing vertical cubic foot capacity allows operators to store more pallets within the
same footprint, improving overall efficiency.

Higher buildings also support automated storage and retrieval systems (ASRS), which are
becoming more common in large cold storage operations. ASRS operations are particularly
advantageous in areas of high land cost and with operations that are heavily skewed to full
pallet in and out product movement.

However, taller facilities require careful planning. Structural systems, floor slabs, rack design,
airflow refrigeration, and fire protection systems must all be coordinated properly to support
safe and efficient operation.

Energy Efficiency Is Becoming a Major Design Priority

Cold storage facilities are among the most energy-intensive buildings in the industrial sector.
Refrigeration systems operate continuously, and energy costs can significantly affect long-
term operating expenses. As utility costs continue to rise, energy efficiency has become a
major focus during facility design.

One of the most important components is the refrigeration system. Traditionally, smaller
refrigerated facilities relied on halocarbon-based refrigerant systems, while larger facilities
used ammonia refrigeration plants. Halocarbons are being replaced by A2L refrigerants
under the EPA's AIM Act. Recently, the use of CO2 systems has surged, and like ammonia,
CO2 is extremely unlikely to ever face a regulatory phase-out. Unlike ammonia, CO2 is non-
flammable, has low toxicity, and will not taint product in the event of a release, the way
ammonia will. It also requires far less governmental compliance and reporting than
ammonia does.

CO2 system designs have advanced in the last decade to make them more effective in
warmer climates and to reduce energy consumption. They are now a good opftion for small
plants that previously would have been serviced by halocarbon systems and a competitive
opftion for mid-sized facilities.

THIS IS NOT NEW: Automation Is Moving Into Refrigerated
Environments

Labor shortages continue to affect nearly every part of the food industry, including
refrigerated warehousing and distribution.



Cold environments are physically demanding for employees, which makes hiring and
retention especially difficult. As a result, many operators are investing in automation
technologies inside refrigerated and frozen facilities.

Examples include:

e Automated pallet handling systems

e Conveyor systems

e Autonomous mobile robots (AMRs)

e Robotic palletizers

e Automated storage and retrieval systems
e Voice-directed picking systems

Automation can improve throughput, reduce labor dependence, and increase operational
consistency. However, refrigerated environments create additional challenges for
automation systems.

Cold temperatures can affect:

e Bafttery performance

e Sensor reliability

e Condensation management

e Mechanical equipment durability
e Maintenance accessibility

Because of these factors, automation systems must be carefully coordinated with the facility
design itself. Floor flatness, clear heights, rack layouts, electrical infrastructure, and
equipment access all become critical considerations during planning. Facilities designed

without automation in mind may struggle to adapt later as operational demands change.

Insulated Envelope Design Has Become More Sophisticated

The building envelope is one of the most important components of any cold storage facility.

In refrigerated environments, the envelope must do more than simply separate interior and
exterior spaces. It must control temperature fransfer, moisture migration, vapor intrusion, and
condensation.

Poor envelope design can lead to:

lce buildup
Condensation problems
Mold growth

Structural deterioration
Energy loss

Product quality risks



Modern cold storage design places significant emphasis on insulation continuity and
moisture control.

Key best practices include:

Continuous vapor barriers

Thermal control at entry points around dock equipment
Thermal break detailing

Proper panel joint sealing

Roof assemblies designed for refrigerated environments

Floor design is especially important in freezer applications. Without proper insulation and
frost protection systems, subgrade freezing can damage slabs and structural foundations
over time.

Long-term building performance depends heavily on proper envelope coordination during
construction.

ESG Goals Are Influencing Refrigeration Decisions

Environmental, Social, and Governance (ESG) initiatives are becoming increasingly
important throughout the food and beverage industry. Many food manufacturers,
distributors, and retailers are setting sustainability targets related to energy consumption,
emissions reduction, and environmental responsibility. Refrigeration systems play a major role
in these discussions because they are large energy consumers and may use refrigerants with
environmental impacts.

As a result of ESG goals, many operators are evaluating:

Natural refrigerants
Low-global-warming-potential refrigerants
Energy recovery systems

Solar integration

Water conservation strategies

Sustainable building materials

Companies are also focusing on reducing carbon footprints through improved energy
efficiency and smarter facility operations.

In some cases, sustainability initiatives are being driven by regulatory requirements. In others,
they are influenced by customer expectations, investor pressure, or long-term operational
goals.

Regardless of the motivation, ESG considerations are becoming a larger part of cold storage
facility planning.

Conclusion



Cold storage facilities are evolving rapidly as food supply chains become more complex and
customer expectations continue to increase. Modern facilities are no longer simple
refrigerated warehouses. They are highly engineered environments designed to improve
efficiency, maximize storage capacity, reduce energy consumption, and support advanced
automation systems.

Higher clear heights, automation integration, sophisticated, insulated envelopes, and ESG-
focused refrigeration strategies are reshaping the industry. For food manufacturers and
distributors, these trends create both opportunities and challenges. Facilities designed with
long-term performance in mind can improve supply chain efficiency, reduce operating
costs, and support future growth, but achieving those gains often requires higher upfront
capital investment and more complex planning and construction.

As the food industry continues to evolve, cold storage design will remain one of the most
important factors influencing long-term success.
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