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Case Study Ref. A1.1
Workstream Stage 1
Case Study No. 1
Replacement Date Feb-Mar 2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 2
Store Ref Post Harvest Operator A, Site A1, Coolstore 2
Duty Coolstore - Capable of Pre Cooling Packed Kiwifruit (Temperature Drawdown)
Number of Compressors Before: 2, After: 3
Number of Evaporators 10
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 250.38
New Refrigerant R449A Quantity Used (kg) 293.8

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments Large increase expected due to additional equipment

Cold year last year meant colder fruit to site so less pre-cooling load

Extent of Changes
Valve changes Mechanical replaced with electronic
Other changes Added a compressor and condenser to give more capacity for precooling
Other comments Coolstore 2 was chosen at short notice as had to be repaired so changed out refrigerant at the same time

Learnings / General Comments
Comments Existing mechanical valves were Alco.  Replaced with EVD Ice Electronic Valve from Carel.

Went with electronic valves on this coolstore only because is used for precooling and want more capability.
Capital cost is high due to additional compressor and condenser being included.

Capital Costs Excluding Refrigerants
Total equipment & materials cost
Internal Labour Cost or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants
Total cost excl. refrigerants 160,000.00$               

Estimated electrical costs included in the above total Not provided



Case Study Ref. A1.2
Workstream Stage 1
Case Study No. 2
Replacement Date Feb-Mar 2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 23
Store Ref Post Harvest Operator A, Site A1, Coolstore 23
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 22
Old Refrigerant R404A Original Qty Estimated (kg) 305 Actual Qty Recovered (kg) 342.7
New Refrigerant R449A Quantity Used (kg) 339

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW) CS23 power draw 12 Apr-10 Jun 2024 mean 109 kW
Power Draw After (kW) CS23 power draw 27 Apr-25 Jun 2025 mean 118 kW
Comments Statistically significant increase in power draw after the refrigerant change at the 99% confidence level.

The mean power draw at the coolstore level increased by 8% between two 60-day periods with comparable 
ambient temperatures and high load.

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments Coolstore 23 was as planned for this trial

Learnings / General Comments
Comments Existing mechanical valves were Alco.  Replaced mechanical valves from Danfoss. 

One benefit of Danfoss mechanical valves is that you can swap out just the powerhead if need to  change to 
a new refrigerant later

Capital Costs Excluding Refrigerants
Total equipment & materials cost 15,000.00$                  
Internal Labour Cost or Internal Labour hours 176
Contractor labour Cost
Other costs excl. refrigerants -$                                 
Total cost excl. refrigerants 23,272.00$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. B1.1
Workstream Stage 1
Case Study No. 1
Replacement Date Feb-2025
Company Post Harvest Operator B
Site Site B1

System & Refrigerants
Coolstore Name Plantroom 4, Rack 1, Stores 15-17
Store Ref Post Harvest Operator B, Site B1, Plantroom 4, Rack 1, Stores 15-17
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 6
Old Refrigerant R404A Original Qty Estimated (kg) 300 Actual Qty Recovered (kg) 180
New Refrigerant R449A Quantity Used (kg) 271.2

Electricity Demand Impact
Power Monitoring Resolution Whole plantroom level power draw which supplies 3x racks. CSV extract.  ~64 minutely data.
Power Draw Before (kW) Whole plantroom 4 power draw 22-30 Apr 2024 mean 359 kW
Power Draw After (kW) Whole plantroom 4 power draw 4-12 May 2025 mean 343 kW
Comments Statistically significant reduction in plantroom power draw after the refrigerant change at the 99% confidence level.

The mean power draw at the plantroom level reduced by 4% between two 9-day periods with comparable 
ambient temperatures and high load.

Extent of Changes
Valve changes Mechanical replaced with electronic
Other changes
Other comments

Learnings / General Comments
Comments Lower gas recovery than expected, most likely due to a shorter run and a lot less evaporators than other 2 stores.

Capital Costs Excluding Refrigerants
Total equipment & materials cost
Internal Labour Cost or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants
Total cost excl. refrigerants 84,507.60$                  

Estimated electrical costs included in the above total 5,174.57$                                              



Case Study Ref. B1.2
Workstream Stage 1
Case Study No. 2
Replacement Date Apr-2025
Company Post Harvest Operator B
Site Site B1

System & Refrigerants
Coolstore Name Plantroom 4, Rack 3, Stores 11&12
Store Ref Post Harvest Operator B, Site B1, Plantroom 4, Rack 3, Stores 11&12
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 24
Old Refrigerant R404A Original Qty Estimated (kg) 300 Actual Qty Recovered (kg) 300
New Refrigerant R449A Quantity Used (kg) 361.6

Electricity Demand Impact
Power Monitoring Resolution Whole plantroom level power draw which supplies 3x racks. CSV extract.  ~64 minutely data.
Power Draw Before (kW) Whole plantroom 4 power draw 22-30 Apr 2024 median 365 kW
Power Draw After (kW) Whole plantroom 4 power draw 4-12 May 2025 median 343 kW
Comments Statistically significant reduction in plantroom power draw after the refrigerant change at the 99% confidence level.

The median power draw at the plantroom level reduced by 6% between two 9-day periods with comparable 
ambient temperatures and high load.

Extent of Changes
Valve changes Mechanical replaced with electronic
Other changes
Other comments

Learnings / General Comments
Comments Even with the gas detectors have been losing refrigerant over time. 

This rack had the expected amount of gas recovered, due to it being on a larger pipe run.

Capital Costs Excluding Refrigerants
Total equipment & materials cost
Internal Labour Cost or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants
Total cost excl. refrigerants $139,658.40

Estimated electrical costs included in the above total 13,674.49$                                           



Case Study Ref. A2.1
Workstream Stage 2
Case Study No. 1
Replacement Date Aug-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 14
Store Ref Post Harvest Operator A, Site A1, Coolstore 14
Duty Coolstore - Capable of Bins Curing or Static Cooling Packed Kiwifruit
Number of Compressors 2
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 175.52
New Refrigerant R449A Quantity Used (kg) 203.4

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced before charging.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 9,100.00$                     
Internal Labour Cost 2,552.50$                     or Internal Labour hours
Contractor labour Cost -
Other costs excl. refrigerants
Total cost excl. refrigerants 11,652.50$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A2.2
Workstream Stage 2
Case Study No. 2
Replacement Date Aug-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 8
Store Ref Post Harvest Operator A, Site A1, Coolstore 8
Duty Coolstore - Capable of Bins Curing or Static Cooling Packed Kiwifruit
Number of Compressors 3
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 255
New Refrigerant R449A Quantity Used (kg) 248.6

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes Removed EPR Valves
Other comments System Pressure Tested and Serviced before charging.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 9,500.00$                     
Internal Labour Cost 2,328.33$                     or Internal Labour hours 59.2
Contractor labour Cost 640.00$                         
Other costs excl. refrigerants
Total cost excl. refrigerants 12,468.33$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A2.3
Workstream Stage 2
Case Study No. 3
Replacement Date Sept-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 12
Store Ref Post Harvest Operator A, Site A1, Coolstore 12
Duty Coolstore - Capable of Bins Curing or Static Cooling Packed Kiwifruit
Number of Compressors 2
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 241
New Refrigerant R449A Quantity Used (kg) 248.6

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 9,100.00$                     
Internal Labour Cost 1,483.33$                     or Internal Labour hours 23.7
Contractor labour Cost 2,400.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 12,983.33$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A2.4
Workstream Stage 2
Case Study No. 4
Replacement Date Sept-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 9
Store Ref Post Harvest Operator A, Site A1, Coolstore 9
Duty Coolstore - Capable of Bins Curing or Static Cooling Packed Kiwifruit
Number of Compressors 2
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 194
New Refrigerant R449A Quantity Used (kg) 248.6

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 9,100.00$                     
Internal Labour Cost 2,091.67$                     or Internal Labour hours 16.3
Contractor labour Cost 640.00$                         
Other costs excl. refrigerants
Total cost excl. refrigerants 11,831.67$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A2.5
Workstream Stage 2
Case Study No. 5
Replacement Date Sept-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 10
Store Ref Post Harvest Operator A, Site A1, Coolstore 10
Duty Coolstore - Capable of Bins Curing or Static Cooling Packed Kiwifruit
Number of Compressors 2
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 253
New Refrigerant R449A Quantity Used (kg) 248.6

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 9,100.00$                     
Internal Labour Cost 1,215.83$                     or Internal Labour hours
Contractor labour Cost 2,000.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 12,315.83$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.1
Workstream Stage 3
Case Study No. 1
Replacement Date Oct-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 11
Store Ref Post Harvest Operator A, Site A1, Coolstore 11
Duty Coolstore - Capable of Bins Curing or Static Cooling Packed Kiwifruit
Number of Compressors 3
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 303
New Refrigerant R449A Quantity Used (kg) 282.5

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 9,500.00$                     
Internal Labour Cost 1,307.50$                     or Internal Labour hours
Contractor labour Cost 2,520.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 13,327.50$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.2
Workstream Stage 3
Case Study No. 2
Replacement Date Oct-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 22
Store Ref Post Harvest Operator A, Site A1, Coolstore 22
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 22
Old Refrigerant R404A Original Qty Estimated (kg) 305 Actual Qty Recovered (kg) 382
New Refrigerant R449A Quantity Used (kg) 350.3

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 12,103.96$                  
Internal Labour Cost 3,236.67$                     or Internal Labour hours
Contractor labour Cost 1,280.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 16,620.63$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.3
Workstream Stage 3
Case Study No. 3
Replacement Date Oct-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 21
Store Ref Post Harvest Operator A, Site A1, Coolstore 21
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 20
Old Refrigerant R404A Original Qty Estimated (kg) 270 Actual Qty Recovered (kg) 370
New Refrigerant R449A Quantity Used (kg) 327.7

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 11,686.60$                  
Internal Labour Cost 1,636.67$                     or Internal Labour hours
Contractor labour Cost 3,760.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 17,083.27$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.4
Workstream Stage 3
Case Study No. 4
Replacement Date Oct-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 20
Store Ref Post Harvest Operator A, Site A1, Coolstore 20
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 20
Old Refrigerant R404A Original Qty Estimated (kg) 270 Actual Qty Recovered (kg) 364
New Refrigerant R449A Quantity Used (kg) 327.7

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 11,686.60$                  
Internal Labour Cost 1,766.67$                     or Internal Labour hours
Contractor labour Cost 3,320.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 16,773.27$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.5
Workstream Stage 3
Case Study No. 5
Replacement Date Oct-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 19
Store Ref Post Harvest Operator A, Site A1, Coolstore 19
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 18
Old Refrigerant R404A Original Qty Estimated (kg) 240 Actual Qty Recovered (kg) 381
New Refrigerant R449A Quantity Used (kg) 316.4

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 11,157.24$                  
Internal Labour Cost 1,708.33$                     or Internal Labour hours
Contractor labour Cost 3,720.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 16,585.57$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.6
Workstream Stage 3
Case Study No. 6
Replacement Date Nov-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 18
Store Ref Post Harvest Operator A, Site A1, Coolstore 18
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 2
Number of Evaporators 20
Old Refrigerant R404A Original Qty Estimated (kg) 240 Actual Qty Recovered (kg) 381
New Refrigerant R449A Quantity Used (kg) 327.7

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 11,574.60$                  
Internal Labour Cost 4,060.00$                     or Internal Labour hours
Contractor labour Cost 1,000.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 16,634.60$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.7
Workstream Stage 3
Case Study No. 7
Replacement Date Nov-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 16 Store
Store Ref Post Harvest Operator A, Site A1, Coolstore 16 Store
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 2
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 240 Actual Qty Recovered (kg) 220
New Refrigerant R449A Quantity Used (kg) 214.7

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 10,322.52$                  
Internal Labour Cost 1,871.67$                     or Internal Labour hours
Contractor labour Cost 2,400.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 14,594.19$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.8
Workstream Stage 3
Case Study No. 8
Replacement Date Nov-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 16 Pre/Cool
Store Ref Post Harvest Operator A, Site A1, Coolstore 16 Pre/Cool
Duty Coolstore - Capable of Pre-Cooling or Static Cooling Packed Kiwifruit
Number of Compressors 1
Number of Evaporators 2
Old Refrigerant R404A Original Qty Estimated (kg) 200 Actual Qty Recovered (kg) 71
New Refrigerant R449A Quantity Used (kg) 79.1

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Already existing electronic valves. Reprogrammed EVD's for R449A.
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 4,189.00$                     
Internal Labour Cost 835.00$                         or Internal Labour hours
Contractor labour Cost 680.00$                         
Other costs excl. refrigerants
Total cost excl. refrigerants 5,704.00$                     

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A3.9
Workstream Stage 3
Case Study No. 9
Replacement Date Dec-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 17
Store Ref Post Harvest Operator A, Site A1, Coolstore 17
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 2
Number of Evaporators 16
Old Refrigerant R404A Original Qty Estimated (kg) 240 Actual Qty Recovered (kg) 389
New Refrigerant R449A Quantity Used (kg) 305.1

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 11,484.00$                  
Internal Labour Cost 3,442.50$                     or Internal Labour hours
Contractor labour Cost 640.00$                         
Other costs excl. refrigerants
Total cost excl. refrigerants 15,566.50$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. C3.1
Workstream Stage 3
Case Study No. 1
Replacement Date Oct-Nov 2025
Company Post Harvest Operator C
Site Site C1

System & Refrigerants
Coolstore Name Coolstore I
Store Ref Post Harvest Operator C, Site C1, Coolstore I
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 20
Old Refrigerant R404A Original Qty Estimated (kg) 220 Actual Qty Recovered (kg) 169
New Refrigerant R449A Quantity Used (kg) 226

Electricity Demand Impact
Power Monitoring Resolution
Power Draw Before (kW) Comp 1 47.4, 50.8, 50.1 A / 2- 31.7,33.4,32.7 / 3-45.5,48.3,47 A
Power Draw After (kW) Comp 1- 49, 50, 50.5 / 2- 31.5,33.3,33 / 3- 46.5, 50.3, 506
Comments Store ran ok, make good cooling except I3, that had valves not working. Liquid Line kept breaking.

Found 2 more leaks in evap coils when pressure testing. 
 After Changes - The whole store rips down to temp. I3 Cycling perfectly. 

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes New Liquidline and solenoids
Other comments Oil Filters, Driers, Suction Felts changed. Replaced leaky receiver valve. 

Learnings / General Comments
Comments Suction Pressure - 278kpa, Discharge Pressure 1946

AFTER: 2.9 Bar Suction, Discharge Pressure 19.2 Bar
All superheats between 7 and 8k. 
Was a big job to replace whole liquid line, but worth doing as leaks were occuring regularly. 

Capital Costs Excluding Refrigerants
Total equipment & materials cost 26,072.34$                  
Internal Labour Cost 25,092.50$                  or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants 506.00$                         
Total cost excl. refrigerants 51,670.84$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. C3.2
Workstream Stage 3
Case Study No. 2
Replacement Date Oct-Nov 2025
Company Post Harvest Operator C
Site Site C1

System & Refrigerants
Coolstore Name Pre Cooler 11, 12
Store Ref Post Harvest Operator C, Site C1, Pre Cooler 11, 12
Duty Coolstore - Capable of Pre Cooling Packed Kiwifruit (Temperature Drawdown)
Number of Compressors 2
Number of Evaporators 2
Old Refrigerant R404A Original Qty Estimated (kg) 150 Actual Qty Recovered (kg) 31.4
New Refrigerant R449A Quantity Used (kg) 158

Electricity Demand Impact
Power Monitoring Resolution
Power Draw Before (kW) Comp 1- 34.6,37,36.8 /2-32,35,34 A
Power Draw After (kW) Comp 1 - 41.2, 45.9, 45.5 / 2 -35.5,38.2,38.8 A (Pulldown)
Comments Not making good cooling before, but running very stable now

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes Gave System Service - Oil, Suction, + liquid Line + Oil Filters
Other comments Changed 2x tX Valves as old ones will not set

Learnings / General Comments
Comments Before Suction 68kpa, Discharge 1114kpa

Now (Pulldown Pressures Suction 4 Bar, Discharge 17.9
New Superheat Settings 6.4K on both valves

Capital Costs Excluding Refrigerants
Total equipment & materials cost 6,316.52$                     
Internal Labour Cost 7,409.00$                     or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants 207.00$                         
Total cost excl. refrigerants 13,932.52$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. C3.3
Workstream Stage 3
Case Study No. 3
Replacement Date Oct-2025
Company Post Harvest Operator C
Site Site C2

System & Refrigerants
Coolstore Name Room D
Store Ref Post Harvest Operator C, Site C2, Room D
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 3
Number of Evaporators 16
Old Refrigerant R404A Original Qty Estimated (kg) 220 Actual Qty Recovered (kg) 150
New Refrigerant R449A Quantity Used (kg) 203

Electricity Demand Impact
Power Monitoring Resolution
Power Draw Before (kW) Comp 1- 29,30,30, /2-30,30,30 /3-29,29,30
Power Draw After (kW) Comp 1 - 30,33,32 / 2-31,33,32 / 3-31,33,32
Comments Before the change, room ran reliably. 

After the change, the room still seemed roughly the same. 
Was quite short of refrigerant - This may be why current draws are higher. 

Extent of Changes
Valve changes Already existing mechanical valves. Adjusted position for R449A.
Other changes Oil, filters, driers, suction felts 
Other comments Gave system a good vac (sub 500 micron vac)

Learnings / General Comments
Comments If given the opportunity again - change the expansion valves for the correct refrigerant while the gas is out

Adjust Superheat - All ranged from between 6-8k. 
Setting of superheat with 404a valves runningR449a is a lot more difficult. 
A lot better stability is achieved with the correct valves. All valves closed roughly 2 turns. 

Capital Costs Excluding Refrigerants
Total equipment & materials cost 674.77$                         
Internal Labour Cost 6,188.00$                     or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants 232.00$                         
Total cost excl. refrigerants 7,094.77$                     

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. C3.4
Workstream Stage 3
Case Study No. 4
Replacement Date Oct-2025
Company Post Harvest Operator C
Site Site C2

System & Refrigerants
Coolstore Name Pre Cooler 1, 2, 3
Store Ref Post Harvest Operator C, Site C2, Pre Cooler 1, 2, 3
Duty Coolstore - Capable of Pre Cooling Packed Kiwifruit (Temperature Drawdown)
Number of Compressors 3
Number of Evaporators 3
Old Refrigerant R404A Original Qty Estimated (kg) 150 Actual Qty Recovered (kg) 104
New Refrigerant R449A Quantity Used (kg) 169

Electricity Demand Impact
Power Monitoring Resolution
Power Draw Before (kW) Comp 1- 55,55,53 /2-25,25,25 /3-26,27,27 A
Power Draw After (kW) Comp 1 - 48.9,47,48 / 2-23,25,24 / 3-23,23,22 A
Comments Room ran well despite being short of gas, 

Runs well after full charge. 
Adjust Superheat

Extent of Changes
Valve changes Already existing mechanical valves. Adjusted position for R449A.
Other changes Oil, filters, driers, suction felts 
Other comments Gave System a good vac (sub 500 micron)

Learnings / General Comments
Comments Next time change out R404a valves for R449 specific ones. 

All superheats between 6-8k

Capital Costs Excluding Refrigerants
Total equipment & materials cost 402.50$                         
Internal Labour Cost 2,802.00$                     or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants 116.00$                         
Total cost excl. refrigerants 3,320.50$                     

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. C3.5
Workstream Stage 3
Case Study No. 5
Replacement Date Oct-2025
Company Post Harvest Operator C
Site Site C2

System & Refrigerants
Coolstore Name Pre Cooler 4, 5
Store Ref Post Harvest Operator C, Site C2, Pre Cooler 4, 5
Duty Coolstore - Capable of Pre Cooling Packed Kiwifruit (Temperature Drawdown)
Number of Compressors 2
Number of Evaporators 2
Old Refrigerant R404A Original Qty Estimated (kg) 150 Actual Qty Recovered (kg) 81
New Refrigerant R449A Quantity Used (kg) 135

Electricity Demand Impact
Power Monitoring Resolution
Power Draw Before (kW) Comp 1- 41,43,43, /2-44,45,43  A
Power Draw After (kW) Comp 1 - 38,40,40 / 2-40,41,41  A
Comments Room ran quite well before change - even though it was short of refrigerant. 

After change, cooling very well. 
Adjust Superheat

Extent of Changes
Valve changes Already existing mechanical valves. Adjusted position for R449A.
Other changes Oil, filters, driers, suction felts 
Other comments Gave System a good vac (sub 500 micron)

Learnings / General Comments
Comments Next time change out R404a valves for R449 specific ones. 

All superheats between 6-8k

Capital Costs Excluding Refrigerants
Total equipment & materials cost
Internal Labour Cost 3,372.50$                     
Contractor labour Cost
Other costs excl. refrigerants 404.00$                         
Total cost excl. refrigerants 3,776.50$                     

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. C3.6
Workstream Stage 3
Case Study No. 6
Replacement Date Oct-2025
Company Post Harvest Operator C
Site Site C2

System & Refrigerants
Coolstore Name Pre Cooler 6, 7, 8
Store Ref Post Harvest Operator C, Site C2, Pre Cooler 6, 7, 8
Duty Coolstore - Capable of Pre Cooling Packed Kiwifruit (Temperature Drawdown)
Number of Compressors 3
Number of Evaporators 3
Old Refrigerant R404A Original Qty Estimated (kg) 150 Actual Qty Recovered (kg) 90
New Refrigerant R449A Quantity Used (kg) 169

Electricity Demand Impact
Power Monitoring Resolution
Power Draw Before (kW) Comp 1- 39,42,41 /2-40,42,41 /3-40,41,41
Power Draw After (kW) Comp 1 - 40,41,42 / 2-42,43,44 / 3-20,21,21
Comments Before change, precooler ran well even though it was quite short of refrigerant. 

Afterwards, it ran well, very stable with new expansion valves. 

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes Oil, filters, driers, suction felts 
Other comments Gave System a good vac (sub 500 micron)

Learnings / General Comments
Comments Well worth making the change to TX valves. 

All superheats between 6-8k

Capital Costs Excluding Refrigerants
Total equipment & materials cost 2,390.93$                     
Internal Labour Cost 3,562.50$                     
Contractor labour Cost
Other costs excl. refrigerants
Total cost excl. refrigerants 5,953.43$                     

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A4.1
Workstream Stage 4
Case Study No. 1
Replacement Date Dec-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 27 Store
Store Ref Post Harvest Operator A, Site A1, Coolstore 27 Store
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 2
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 220 Actual Qty Recovered (kg) 240
New Refrigerant R449A Quantity Used (kg) 237.3

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 10,922.00$                  
Internal Labour Cost 392.50$                         or Internal Labour hours
Contractor labour Cost
Other costs excl. refrigerants
Total cost excl. refrigerants 11,314.50$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A4.2
Workstream Stage 4
Case Study No. 2
Replacement Date Dec-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 27 Pre/Cool
Store Ref Post Harvest Operator A, Site A1, Coolstore 27 Pre/Cool
Duty Coolstore - Capable of Pre-Cooling or Static Cooling Packed Kiwifruit
Number of Compressors 3
Number of Evaporators 16
Old Refrigerant R404A Original Qty Estimated (kg) 240 Actual Qty Recovered (kg) 411
New Refrigerant R449A Quantity Used (kg) 293.8

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 11,786.00$                  
Internal Labour Cost 502.50$                         or Internal Labour hours
Contractor labour Cost 2,160.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 14,448.50$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. A4.3
Workstream Stage 4
Case Study No. 3
Replacement Date Dec-2025
Company Post Harvest Operator A
Site Site A1

System & Refrigerants
Coolstore Name Coolstore 15
Store Ref Post Harvest Operator A, Site A1, Coolstore 15
Duty Coolstore - Capable of Bin Curing or Static Cooling Packed Kiwifruit and Avocado's
Number of Compressors 2
Number of Evaporators 12
Old Refrigerant R404A Original Qty Estimated (kg) 218 Actual Qty Recovered (kg) 194
New Refrigerant R449A Quantity Used (kg) 248.6

Electricity Demand Impact
Power Monitoring Resolution Whole single coolstore, CSV extract
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes
Other comments System Pressure Tested and Serviced.

Learnings / General Comments
Comments

Capital Costs Excluding Refrigerants
Total equipment & materials cost 10,922.00$                  
Internal Labour Cost 758.33$                         or Internal Labour hours
Contractor labour Cost 4,240.00$                     
Other costs excl. refrigerants
Total cost excl. refrigerants 15,920.33$                  

Estimated electrical costs included in the above total -$                                                          



Case Study Ref. D4.1
Workstream Stage 4
Case Study No. 1
Replacement Date Feb-2026
Company Post Harvest Operator D
Site Site D1

System & Refrigerants
Coolstore Name Coolstores 7E & 7F
Store Ref Post Harvest Operator D, Site D1, Coolstores 7E & 7F
Duty Coolstore - Capable of Static Cooling Packed Kiwifruit Only
Number of Compressors 2
Number of Evaporators 8
Old Refrigerant R404A Original Qty Estimated (kg) 150 to 200 Actual Qty Recovered (kg) 200
New Refrigerant R449A Quantity Used (kg) 200

Electricity Demand Impact
Power Monitoring Resolution Site power monitoring is only available at a transformer level, not broken down to a coolstore level.
Power Draw Before (kW)
Power Draw After (kW)
Comments

Extent of Changes
Valve changes Mechanical replaced with mechanical
Other changes Solenoid valves replaced, all filters replaced, new oil, replaced O-rings, relief valves, thread tape.
Other comments

Learnings / General Comments
Comments Comment from site/contractor: "The efficeincy should be very similar with the gas change been completed"

Capital Costs Excluding Refrigerants
Total equipment & materials cost $16,682.09
Internal Labour Cost or Internal Labour hours
Contractor labour Cost $9,539.40
Other costs excl. refrigerants
Total cost excl. refrigerants 26,221.49$                  

Estimated electrical costs included in the above total -$                                                          
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