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Refrigeration Background:

» Repairing milk tanks (1985 -14 years old — holidays)
« NCEA Electrical Engineering (HNC equivalent):

* HND in Refrigeration & Air Conditioning:

« Joined Star Refrigeration - Technician:

» Project Engineer/ Site Manager:

« BEng Degree in Integrated Engineering:

* Design Manager:

« PHD (Part Time) - Ammonia heat transfer:

« Star Technical Solutions - Senior Consultant:

Dr Dermot Cotter

Current Role:

« Managing Director of Star Technical Solutions
* Institute of Refrigeration — Trustee, Chair of Papers and Publication Committee
* Director in the Cold Chain Federation
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Figure 1: ES.E. 10: Future COZ2 Intensity of Electricity Generation (gCO2/kWh) without BECCS Source: Future
Energy Scenarios 2022 ide 3
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Technologies:

CO2: Challenges — Inefficient in transcritical

Propane: High flammability / multiple circuits - small systems in chillers
A2L: Lower flammability — limited charge in buildings (R32 & more)
Ammonia: Low charge

Heat Pumps: Ammonia, Propane, CO2 and A2L’s

Pfas: man-made chemicals that are very persistent in the environment
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CO2 Technologies:
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REFRIGERATION AIR CONDITIONING HEAT PUMPS

Prioritization Savings

Parallel compression 5% COP

Permanent Magnet 7% COP

Ultra-low Superheat 10% energy savings
Ultra-low Superheat with ejector +5% COP
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Carbon Dioxide Toxicity — HSE

Inhalation 1-5% Fatalities 50% Fatalities
Exposure |Concentration in air | Concentration in air

Time v/v viv

60 min 6.3% 8.4%

30 min 6.9% 9:2%

20 min 1.2% 9.6%

10 min 7.9% 10.5%

5 min 8.6% 11.5%

1 min 10.5% 14%
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Biggest Challenge to Net Zero in Refrigeration?

Skills

* Design
e Technician
e Owner
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REFRIGERATION AIR CONDITIONING HEAT PUMPS
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