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Existing 40,000 sq ft Store in Northern California
2 R507 medium temp racks with loop piping and air-cooled condensers

• Existing 2004 racks running without issue
• Cases were updated during remodel and most of the open case have doors added

1 R507 low temp rack with loop piping and air-cooled condenser
• Existing 2004 rack requiring higher than normal maintenance 
• Cases are original 2004 with maintenance issues



Other issues:
• Existing 2004 RTU’s running on R-22 and past their useful life
• Existing 2004 exhaust fans and makeup air units are experiencing maintenance issues
• Existing 1992 main air handler 5H compressor failed



Remodel scope:
• Convert existing medium temp mechanical to R-448A
• Replace medium temp condensers with Adiabatic condensers
• Replace Rear load dairy cases with walk-in doors
• Close 46’ of open case with doors
• Replace low temp rack with cascade CO2 
• Replace low temp glass doors, ice machines, blast chiller, and walk-in coils
• Replace main air handler with roof mounted desiccant system that will handle 100% of the 

makeup air and has heat reclaim coils
• Replace RTUs with new reheat units
• Replace exhaust fans and makeup air units with new ECM or VFD units
• Replace Einstein medium temp rack controls with new E2 controllers
• Replace existing HVAC Metasys controls with E2 controller. Control/monitor all HVAC 

equipment and implementing demand ventilation controls that reduce exhaust and outside 
air requirements

• Replace exterior lighting with new LED package
• Commissioning/Lockdown



Reduce load on existing medium temp rack by adding doors.  Then used excess capacity 
for cascade CO2 low temp system.





System Diagram



Completed Project



Lessons Learned
• Coordination for CO2 equipment required extra time.

• Adding desuperheater loop to condenser
• Ice machines 

• Controls install and coordination
• Case controls
• Cascade heat exchangers

• Must include energy design initiatives (ie. CTC, Adiabatic, Commissioning, etc.) to achieve energy parity 

Commissioning Savings Range -4% to 31% Average 9.3%
Rack C Power Calculations            %                Reduction %             Range       .
Base Power % 100.0%                                                             .       
Load Reduction % for RLDY          79.0% 21.0%                              .              
Commissioning Reduction             71.7%            9.3%           .
Refrigerant  Reduction                  64.5%      10.0% 5% to 15%.
Adiabatic Reduction 56.7% 12.0% .
Calculated Reduction 43.3%

Actual Reduction 49.1%
5.8% Better than calculated

Rack B Power Calculations            %                Reduction %             Range       .
Base Power % 100.0%       .
Load Increase (THR 51%-14% CTC) 137.0% 37.0%     .           
Commissioning Reduction           124.3%            9.3% .
Refrigerant  Reduction                 111.8%      10.0% 5% to 15%.
Adiabatic Reduction 98.4% 12.0% .
Calculated Reduction 1.6%

Actual Reduction 15.5%
13.9% Better than calculated

Rack A Power Calculations            %                Reduction %             Range       .
Base Power % 100.0%       .
Load Reduction % for RLDY          90.0% 10.0%      .

Actual Reduction 6.3%
Actual % of Base 93.7%

-3.7% Less than calculated
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Main Feed Main 02/01/19 11/10/19 01/01/18 12/29/19 8 5596 15.0 290992 $ 0.145 $ 42,193.84 
Rack A Refrig 02/01/19 11/10/18 01/01/18 12/29/19 8 153 6.3 7956 $ 0.145 $ 1,153.62 
Rack B Refrig 02/01/19 10/01/19 01/01/18 12/29/19 13 524 15.5 27248 $ 0.145 $ 3,950.96 
Rack C - MT R448A Refrig 02/01/19 10/01/19 01/01/18 12/29/19 13 1614 49.1 83928 $ 0.145 $ 12,169.56 
Panel HA - Sales Area Ltg Lights 04/28/19 06/07/19 01/01/18 12/29/19 30 1443 34.8 75036 $ 0.145 $ 10,880.22 



Possible Future Project
Convert medium temp to cascade CO2 (90% Natural Refrigerants):

Set new cascade CO2 rack where original low temp rack was and use rack C for cascade 
All walk-ins could be swapped with coil replacements for initial load
System could be swapped over during remodels or as needed
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