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EXECUTIVE SUMMARY

Executive Summary
The same refrigerant can behave very differently across system architectures, climates and duty cycles. Application 
engineering connects refrigerant properties to real operating needs: comfort, product temperature, process stability, vehicle 
range, food safety, energy cost and serviceability. This paper summarizes the most important engineering questions for six 
common refrigerant application sectors.

Key Takeaways

01
Define the duty cycle and 
temperature lift before comparing 
refrigerants.

02
Application constraints - space, 
noise, safety, mobility and service 
access - often drive architecture.

03
System controls and heat-exchanger 
design are as important as refrigerant 
choice.

1. Application Comparison

Sector Primary objective
Typical design pressures / risks to 
manage

Residential air conditioning Comfort, efficiency, low noise, simple service Indoor charge, seasonal efficiency, 
compressor envelope, condensate, safety 
class

Commercial HVAC Large-building comfort and uptime Part-load efficiency, redundancy, controls 
integration, machinery-room / rooftop 
conditions

Cold-chain logistics Maintain product temperature during 
transport

Ambient extremes, vibration, door openings, 
fuel/energy use, service network

Industrial refrigeration Stable process temperature and high 
availability

Large charge, site safety, heat recovery, 
redundancy, operator competence

Automotive air conditioning Cabin comfort with minimal vehicle energy 
penalty

Compact packaging, transient load, vibration, 
OEM-approved service process

Supermarket / retail cold chain Food temperature, display performance, low 
leakage

Long piping, distributed loads, heat recovery, 
leak management, case controls



WP-06  |  TECHNICAL WHITE PAPER

RefriLink  |  Connecting a Cooler World  |  3

SIX APPLICATION LENSES

2. Residential Air Conditioning
 Prioritize seasonal efficiency and stable operation across wide outdoor temperatures.
 Keep refrigerant charge compatible with occupied-space safety requirements.
 Validate compressor discharge temperature, oil return and expansion-device control at part load.
 Design service access so recovery, evacuation and charging can be performed without contamination.

3. Commercial HVAC
 Use part-load performance and controls integration as major selection criteria.
 Review building code, leak detection, ventilation and equipment-location requirements.
 Consider redundancy and maintainability for systems that cannot tolerate long outages.
 Evaluate heat-recovery or simultaneous heating/cooling opportunities where the architecture supports them.

4. Cold-Chain Logistics
 Design for high ambient, solar load, door-opening events and rapid pull-down.
 Account for vibration, shock and mobile service conditions in component selection.
 Use controls that protect product temperature while managing fuel or electrical energy use.
 Ensure refrigerant and parts are serviceable across the operating route or fleet network.

5. Industrial Refrigeration
 Focus on process stability, uptime, large-load efficiency and heat-recovery potential.
 Engineer machinery-room safety, relief/discharge systems, detection and emergency response for the selected 

refrigerant.
 Use oil-management and liquid-management strategies suited to large system inventories.
 Maintain disciplined operating procedures, operator training and preventive maintenance.
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MOBILE & RETAIL SYSTEMS

6. Automotive Air Conditioning
 Only use refrigerants and service procedures approved for the vehicle platform.
 Control contamination between refrigerant types through dedicated or validated service equipment.
 Evaluate cabin pull-down, compressor energy, idle/low-speed operation and heat-pump modes in electrified vehicles.
 Account for vibration, crashworthiness and compact under-hood/package constraints.

7. Supermarket & Retail Cold Chain
 Model simultaneous medium- and low-temperature loads and seasonal ambient variation.
 Use leak-management, branch control and service isolation strategies for long piping networks.
 Optimize case controls, suction pressure and condenser/gas-cooler control to reduce energy use.
 Where applicable, recover rejected heat for water or space heating.

8. Application Specification Template
Input What to define
Load profile Peak load, part-load distribution, pull-down/transient events and 

redundancy
Temperatures Evaporating, condensing/gas-cooler, ambient, product/space setpoint
Location Indoor/outdoor, occupied/unoccupied, ventilation and installation 

constraints
Safety Refrigerant classification, charge, detection, ignition control and 

emergency access
Energy Annual operating hours, tariff, fuel/electric source, heat-recovery 

opportunity
Service Technician capability, spare parts, recovery equipment, accessibility
Supply Refrigerant quality, packaging, lead time and regional availability

Conclusion
Application engineering is the bridge between a refrigerant specification and a reliable cooling system. The best solution is 
the combination of refrigerant, architecture, controls, safety and service strategy that performs consistently in the real duty 
cycle.

Reference Frameworks
 Equipment and compressor manufacturer application engineering data.
 Relevant safety classification standards and local installation/building requirements.
 Current product safety data sheets and approved service procedures.
 Application-specific temperature, food-safety, vehicle or industrial-process requirements as applicable.

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.


