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Only through the careful application of equipment can you 

increase the productivity of materials handling operations occurring in below

normal temperatures. Here are some key  considerations viastore systemshas

developed for adapting its line of Automated Storage/Retrieval Systems

(AS/RS) equipment for those cold environments.

Considerations for AS/RS Freezer Applications 

Many material handling activities must be performed in coolers

and freezers, with temperatures ranging from a balmy 45! F/7! C to an arctic-

like -20! F/-29! C, with some blast freezer applications used for flash freezing

at a potentially lethal -80! F/-62! C.  Many of these applications are ideal 

candidates for AS/RS and their related automation.

Having already sold, engineered and delivered a number of 

Storage/Retrieval (S/R) machines operating in freezers and coolers, viastore

systemshas spent many hours of research and development preparing 

specifications related to freezer AS/RS, and through experience in a number 

of installations has refined our products for those applications.  

Freezer conditions at the temperatures described above have an

impact on nearly all phases of the S/R machine design; from the type of elec-

trical cabling and wiring used, the electrical and electronic components, the

lubricants used in the gearboxes, the grease used in bearings, the performance

of motors, heaters in electrical enclosures, etc.  Thought must also be given to

the type of steel used in the construction of the mechanical components when

the machinery will be operated in a freezer. Ordinary low-carbon steel is 

acceptable, however high-carbon steel should be fine grain.

Uncomplicated Material Handling 
In Freezer Environments

n The error-free interface
between storage, material 
flow and IT systems, saves 
time and money, providing
higher productivity.

n We develop the best possible
logistics concept in partner-
ship with and for you.

n Regular updates, continuous
development, custom modifi-
cation to match specific
customer needs, and modern-
ization guarantee a high 
degree of security for your 
investment.

n Companies of all sizes, from
every type of industry, profit
from our long-standing 
logistics expertise whether  
they are already using a 
viastore systemssolution
or not.



People, even when properly clothed, cannot work in a cold 

environment for extended periods of time, a limitation that leads to ineffi-

ciencies and productivity issues.  The answer then is to reduce the number of

people exposed to the cold and their exposure time by creating a material

handling system that is as automated as possible.

There are many special factors to consider, across multiple 

disciplines in an AS/RS for a cooler or freezer environment.  A methodical 

coordination must exist between engineering, purchasing, manufacturing and

installation if a trouble-free installation is to be attained.

For example, adapting "standard" AS/RS products in a cold 

environment normally requires using more costly components.  These may or

may not be readily available, off-the-shelf type items, and therefore may 

require longer lead times to procure.

Freezers and coolers are costly to build and operate.  This can 

result in "squeezing" the available space to an absolute minimum resulting 

in reducing the room available to install and maintain the machinery.  Early

planning and coordination involving the architect and construction contrac-

tor are required to ensure the overall compatibility of the project.

In order to be absolutely certain that all manufactured and 

purchased components are designed to perform properly in the cold environ-

ment, a detailed specification must be prepared and reviewed with purchas-

ing and potential vendors before the components are ordered.  Quality Con-

trol inspections and testing procedures must be implemented to ensure that

each component will operate as intended in the cold environment.



End-of-aisle shock absorber oil must be checked and re-

placed with the viscosity for proper operation.

In many cases, larger belt conveyor pulleys are used pro-

viding less strain on the drive belt that helps prevent cracking and ply

separation providing better tracking and a more positive drive.  A ma-

terial with a high coefficient of friction should be used on the drive pul-

leys to avoid slipping, and automatic take-up assemblies should be used

when possible to maintain a constant pre-determined tension on the belt

eliminating the need for manual adjustments.

Roller drive chains should be treated with a low-temper-

ature lubricant.

Electrical enclosures for coolers are usually watertight

where temperatures are above freezing and are dust-tight and drip-tight

when used in freezer applications.

Pushbutton stations, selector switches and limit switches

must be provided with gaskets or seals that won©t break down in a 

freezer environment.  Consideration should also be given to ergonomic

requirements providing operating controls that are larger than normal

for use with people wearing gloves.

Normal everyday wiring insulation can become brittle and

crack when exposed to freezer temperatures, so careful consideration

must be given to the insulation used in these environments.

Pay particular attention to the components 
selected for use in cold environments

Listed below are examples of the S/R machine, 

conveyor and other system components that 

should be given particular attention:

Motors for freezer applications require special low-tem-

perature grease for bearings and require special insulation on electrical

cables and wiring to prevent cracking or chipping.

Motors for cooler applications, such as meat processing,

should be corrosion resistant and potentially waterproof, if the need for

wash down is necessary.

Gearboxes for freezer applications require low-tempera-

ture lubricants and special seals.  Gearboxes for cooler applications

should be corrosion resistant and potentially waterproof, if the need for

wash down is necessary.  Gearbox manufacturers assume that the lube

in the gearbox will warm up somewhat due to the unit thermal horse-

power, but with normal starting and stopping, the ambient temperature

within the gearbox will not get much warmer than the temperature in

the freezer.  Be certain that the gearbox manufacturer thoroughly 

understands the application and designs accordingly.  The load-handling

device gearbox is always cold because of short run times.

Bearings for rollers, wire rope sheaves, etc. require an 

appropriate low-temperature grease with special seals, and should be

plated to resist corrosion.

Conveyor belts should either be natural rubber or a syn-

thetic material with a cover formulated for low temperatures.  For meat

processing and areas requiring wash down, "food-handling" belts with

molded or sealed edges should be specified.



Design Considerations

Some products are difficult to handle, whether they are frozen

or not regardless of the environment, due to their physical make-up and pack-

aging.  However, a cold environment can complicate the handling of all types

of products.  Frost can build up on an item making it extremely slippery re-

sulting in a loss of control.  This should act as a reminder that a freezer envi-

ronment creates unique opportunities requiring unique solutions.

As an example, larger motors may be required in freezer en-

vironments due to a drop in efficiency.  The grease used in rollers and the 

lubricants used in gearboxes are contributing factors to this requirement.  To

compensate, an efficiency factor must be added to the calculated horsepower

when sizing the motors.  Inadequate power will normally be experienced dur-

ing start-up or after the system has been shut down for some time.  Therefore,

it may be appropriate to leave the machines running rather than shutting them

down during periods when the equipment is not required.  Also, whenever pho-

to eyes are used, it is always a good practice to keep their light sources con-

tinuously activated, so even when the system is not in use condensation is pre-

vented from forming on the lens.  When determining the location of photo

eyes, it is also best to avoid wall openings where condensation or frost may be

more prevalent, possibly causing faulty operation.

Although control cabinets can be placed in freezer or cooler 

environments, heaters may be used on occasion for cabinets located in the

freezer.  Whenever possible it is always best to locate control cabinets in a

warmer location for a more reliable operation.

Generally, pneumatically operated devices such as transfers, 

diverters or stops commonly used on conveyor systems are not used where the

temperature is at or below freezing.  In this situation, hydraulics is an alterna-

tive, however with hydraulics there is the possibility of leaky hoses and fittings.

This requires that the hydraulic system be thoroughly checked for leaks before

placing it into operation, and again after it has been operating for some time.

Illustration showing a typical 
error recovery screen available
with standard Storage/Retrieval 
machine controls.

Storage/Retrieval machines are effi-
ciently programmed and controlled by
Industrial Personal Computers (IPC©s).
Visualization permits high process
transparency.

View of the drive motor assembly on
the lateral belt transfer load handling
device.

View of an Industrial Personal Com-
puter (IPC) control cabinet and associ-
ated power transformer.

MFC visualization

A convenient user-friendly 
diagnostics system provides 
for the rapid detection of errors
and their correction.  
This approach leads to a consid-
erable reduction in downtime
and, at the same time enables
the gathering of clear and 
precise system statistics.



Design specifications and 
installation procedures to 
consider for freezer systems

In the design of an AS/RS for freezer applications, consideration

must be given to the ease of adjustment and the replacement of 

components.  Equipment applied in food processing environments must be 

designed for ease of cleaning, and so that maintenance can easily be done in

a sanitary manner.  

Gravity conveyors used in a freezer generally require a slightly

greater pitch than in a warm environment.  Testing to determine the proper

pitch should be conducted prior to installation under temperature conditions

similar to the environment in which the equipment will be operated.

Powered conveyors should never be extended through a wall

opening where there is a wide variation in temperature and humidity, like from

a freezer to a dock area.  This change in temperature zones should be done

through the use of an airlock, air curtains or a vestibule to eliminate problem

areas.  If this design consideration is not prevented, frost will build up on the

conveyor and its associated controls making trouble-free operation impossible.

Installation Specifications and Procedures

Optimally, it is best to complete the erection and wiring of the

S/R machine(s) under ambient conditions before the temperature is lowered

to the cooler or freezer operating level.  This is usually possible with new in-

stallations, but is much more difficult in an existing facility.

If you must install under cold conditions, increase the amount

of anticipated hours for installation activities.  Keep in mind that installation

personnel will require special clothing and more frequent breaks.  When 

installation must take place under cold conditions, the S/R machines and con-

veyor equipment must be designed to minimize installation, adjustment and

commissioning efforts.



It is extremely difficult and very costly to make engineering

changes and adjustments to the machinery if they have to be accomplished in

the cold environment.  Therefore, if the installation can be done under warm

ambient conditions, a "warm" commissioning period must be scheduled to

checkout and commission the system before the building temperature is 

lowered.  This commissioning activity should include simulating actual system

operation if possible with "dry" product to confirm that the system meets 

required performance levels.  The size of the projects will determine the amount

of time required, and that time should also include an allowance for making

adjustments.

Once the temperature has been lowered to the operating level,

a second "cold" commissioning period must be scheduled before the system is

turned over to production.  These activities and the time required to draw down

the temperature consume significant amounts of time that must be considered

in developing the overall master project schedule.

In the day-to-day operations, running the equipment as much

as possible well in advance of any production activity will allow the equipment

a run-in period before being placed under maximum load and throughput.  

After production starts, the system must be periodically inspected to uncover

any evident need for maintenance.  A thorough planned maintenance program

should then be established to prevent and avoid any major breakdowns.

Knowing that your system supplier is experienced and know-

ledgeable will ensure a successful trouble-free operation for many years to

come.

n Only by the prudent use of 
equipment can you increase 
the productivity of material 
handling operations occurring
in below normal 
temperatures. 

n Because freezers and coolers 
are costly to build and 
operate, space for handling 
equipment is limited. 
Effective use of that limited 
space requires thorough, and 
early planning. 

n Frost problems cannot be eli-
minated entirely but are most
severe near openings in walls 
separating areas with wide 
temperature variations.
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