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Refrigerant Packaging, Storage &
Global Logistics

Technical controls for preserving product integrity from warehouse to international delivery
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Practical engineering guidance for refrigerant selection, quality control, handling, logistics and application

support.
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EXECUTIVE SUMMARY

Executive Summary

Refrigerants are shipped as pressurized gases or liquefied gases in regulated packages. Product integrity and
transport safety depend on the interaction of cylinder/tank design, fill quantity, valve protection, labeling, palletization,
warehouse conditions, dangerous-goods documentation and carrier execution. Global logistics should therefore be
designed as a controlled technical process, not only a freight transaction.

Key Takeaways
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Use only approved cylinders, valves Protect packages from heat, damage, Transport documents and labels
and bulk containers suitable for the cross-contamination and must match the shipment mode,
exact refrigerant. uncontrolled movement. route and destination requirements.

1. Packaging Formats

Format Typical use Technical considerations

Disposable / non-refillable package where Small-volume distribution Market restrictions, transport approval, valve

legally permitted protection and end-of-life route

Refillable cylinder Service and distributor supply Inspection cycle, ownership/return control,
valve compatibility and tare identification

Ton container / larger pressure vessel Higher-volume industrial supply Lifting, securement, valve protection, filling
limits and site unloading procedure

ISO tank / bulk tank container Large-volume international movement Tank approval, filling degree,

pressure/temperature control, carrier and
terminal capability

2. Warehouse Storage Principles

e Store upright or in the orientation specified for the package, secured against falling or impact.

e Keep away from excessive heat, ignition sources and incompatible materials as required by the SDS and local
rules.

¢ Provide ventilation appropriate to the refrigerant quantity and safety class.

e Segregate full, empty, quarantine, returned and recovery cylinders.

¢ Protect valves and labels from damage; maintain clear product identification.

e Use inventory rotation and inspection controls to avoid extended storage of damaged or out-of-status packages.
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EXPORT READINESS

3. Export Shipment Readiness Checklist

Product Correct refrigerant and batch; required quality documents released

Package Approved cylinder/tank; correct fill; valve protection; no leakage or
damage

Marking & labeling Product identity, hazard/transport marks and orientation/handling
marks as applicable

Palletization Load stable, secured, protected from edge damage and forklift impact

Documents Commercial documents plus required dangerous-goods declaration /
transport documents

Carrier Authorized/qualified carrier and route for the commodity and mode

Destination Import, cylinder, refrigerant and documentation requirements
confirmed

4. Mode-Specific Planning

Road Vehicle compatibility, driver/placarding requirements, load
securement, route and emergency information

Ocean Container packing, segregation, declaration, port acceptance, heat
exposure and transit duration

Air Highly restricted; package and quantity limitations must be checked
before booking

Rail Route, package approval, securement and terminal handling

requirements where used
CARRIER CONFIRMATION
Never assume a package acceptable for one mode or country is automatically acceptable for another. Confirm the
exact refrigerant, package, quantity and route with the applicable rules and carrier before dispatch.

5. Temperature and Pressure Awareness

Liguefied refrigerants develop higher internal pressure as temperature increases. Packages must be filled and
transported within the approved limits, and they should not be exposed to uncontrolled heat. Warehouse and
transport planning should consider solar heating, closed-container temperatures, terminal dwell time and local
ambient extremes.
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RESILIENCE & TRACEABILITY

6. Global Supply Continuity

¢ Qualify more than one logistics route for critical markets where feasible.

e Maintain packaging options suitable for the customer volume and infrastructure.

¢ Define safety stock using demand variability, lead time and customs/port risk.

e Track cylinders/tanks and returnable assets to prevent loss and maintain inspection status.

¢ Use batch-level traceability so quality events can be contained without blocking unrelated inventory.

7. Incident and Damage Response

Stop handling and isolate the area if a package is suspected to be leaking or unsafe.

Follow the SDS and site emergency procedure; keep untrained personnel away.

Identify the refrigerant and package using safe, non-invasive means.

Contact trained technical/safety personnel and the carrier or package owner as appropriate.

Do not ship a damaged or leaking pressure package until it has been made safe and dispositioned by qualified
personnel.

6. Record the event and inspect related packages or handling processes if a systemic cause is possible.

Conclusion

arwNPRE

Reliable international delivery depends on maintaining technical control from the filled package to the customer
receiving point. Packaging integrity, warehouse discipline, dangerous-goods compliance and route planning are
inseparable parts of refrigerant quality.

Reference Frameworks

e Current refrigerant safety data sheet and pressure-package manufacturer instructions.

¢ Applicable dangerous-goods transport rules for road, ocean, air and/or rail used in the shipment.
¢ Destination-country refrigerant, cylinder/pressure-vessel and import requirements.

e Carrier and terminal acceptance requirements for the exact product and package.

Important Notice

TECHNICAL GUIDANCE ONLY

This white paper is general engineering guidance. Refrigerant selection, charging, storage, transport and servicing
must follow the equipment manufacturer instructions, the applicable safety data sheet, cylinder/pressure-vessel
requirements and all local laws, codes and dangerous-goods rules. Product suitability must be verified for the
specific system and jurisdiction.
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