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Introduction
• In North America, there is a growing need for natural refrigerant condensing units

• M&M Carnot and SubZero Constructors have collaborated on several TCCO2 freezer and cooler projects
• Key design features of TCCO2 condensing units

• Comparison of TCCO2 vs. R448A systems for three different locations (38F storage rooms)
• Efficiency

• Total installation costs
• Operational costs

• Life cycle costs
• Installation photos 

• Barriers and challenges
• Opportunities and future plans



• Reliability

• High pressure design eliminates the need for back-up condensing unit or generator
• High efficiency oil management system with coalescing oil separator

• Efficiency
• Transcritical compressors with VFD drives on lead machines

• Integrated adiabatic gas cooler with EC fans
• Evaporator fan speed control as a standard

• Installation
• Single point electric with power distribution to evaporators

• All evaporator control valves integrated into condensing unit – field piping required only
• Insulated vessels and cold piping

Key Design Features For:



Efficiency Analysis – San Diego, CA – 100TR



Efficiency Analysis – Kissimmee, FL – 75TR



Efficiency Analysis – Indianapolis, IN – 125TR



Cost Analysis

• 4.2 year average payback period for using R744
• Efficiency gains are even greater in Freezers



Installation Photos



Barriers and Challenges For:
• End Users

• Initial cost of TCCO2 vs. basic synthetic condensing units
• Local maintenance expertise for TCCO2 systems

• Lower efficiency in high wet-bulb climates
• Installation/Manufacturing

• Fewer and heavier rooftop condensing units present challenges for the structural engineer
• Increasing costs for manufacturing/installing condensing units for all applications

• Commissioning/Service
• Commercial controls platform with limited capability and user interface

• Extended commissioning time with a newer product line



Opportunities for:
• End Users

• Contractor/manufacturer collaboration to provide lowest first cost TCCO2 system
• Grow the nationwide network of TCCO2 trained service technicians

• Implement climate specific design features to maximize efficiency
• Installation/Manufacturing

• Consider alternative equipment layout vs. traditional rooftop placement
• Increase standard size range of condensing units to accommodate a wider range of applications

• Commissioning/Service
• Standardize with industrial controls platform and larger HMI touchscreen for operating/troubleshooting

• Continuous improvement in engineering/manufacturing to reduce commissioning time



Future Plans:
• Increase standard size range of TCCO2 condensing unit

• Testing TCCO2 condensing units as air source heat pumps
• Standardize with Logix Controls touchscreen with system flow diagram

• Provide Logix supervisory system to network multiple condensing units




