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Title:
R744 Transcritical Refrigeration: The Next Leap in Sustainable Cooling for India’s High-
Ambient Markets

1. Executive Summary

Cooling demand in India is projected to triple by 2030, driven by urban growth, cold chain
expansion, and retail refrigeration. Traditional refrigerants like R410A are being phased down
globally due to their high global warming potential (GWP). Our R744 (CO.) transcritical
refrigeration technology offers a future-proof, regulation-compliant, and commercially viable
alternative designed specifically for India’s high-ambient climate.

The system integrates advanced cycle optimization, robust components, and intelligent controls,
delivering:

e 98%-+ reduction in refrigerant GWP
e Up to 15% higher energy efficiency in tropical conditions
e Short payback period through reduced energy bills and regulatory incentives

2. Market Opportunity

e Cold Chain & Food Retail: India’s cold storage capacity must expand fivefold to meet
demand; refrigeration is a key cost driver.

e Regulatory Compliance: Kigali Amendment phase-down schedules are accelerating
adoption of low-GWP solutions.

« Brand Advantage: Early adopters gain sustainability credentials, operational savings, and
market differentiation.

3. Technology Overview

Our R744 system uses a Transcritical cycle optimized for ambient temperatures up to 45°C.
Key innovations:

e Optimized Gas Cooler Design for high heat rejection rates
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o Intelligent High-Side Pressure Control for maximum efficiency in varying loads
o Ejector-assisted Expansion to recover throttling losses
e Internal Heat Exchange for improved subcooling

4. Commercial Benefits

Benefit Impact
Low GWP (1 vs. 2088 for R410A) Regulatory compliance & future-proof investment
Higher Efficiency 8-15% energy savings in high-ambient climates
Lower Operating Costs Shorter payback (2—4 years, depending on load profile)
Reduced Carbon Footprint Meets ESG and corporate sustainability goals
Scalability From small retail to large cold storage systems

5. Business Model & Adoption Path

o OEM Partnerships: Integrate R744 systems into commercial refrigeration product lines
o Retrofit Solutions: Replace R410A/R404A units in existing infrastructure
e Turnkey Deployment: From system design to installation and performance monitoring

6. Investment Case

India’s refrigeration sector is at an inflection point. Regulatory pressure, ESG commitments, and
cost-conscious operators create a perfect market entry moment for R744 systems. With field
trials demonstrating improved performance under tropical conditions, early investment in
manufacturing and deployment capacity will position partners at the forefront of the low-GWP
revolution.

7. Next Steps

We invite industry partners, cold chain operators, and investors to collaborate on pilot projects,
co-development, and market rollout.
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