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HVAC systems account for nearly 40% of building energy consumption globally, making standardized

energy efficiency and sustainability benchmarks critical for reducing operational emissions and

advancing net-zero building goals. The comparison chart synthesizes technical parameters—including

minimum efficiency requirements, test procedures (e.g., AHRI 210/240 vs. ISO 16356), refrigerant GWP

limits, lifecycle assessment (LCA) reporting mandates, and renewable integration readiness—across

jurisdictions. It distinguishes between prescriptive standards (e.g., ASHRAE 90.1-2022 mandatory

provisions) and performance-based pathways (e.g., IECC Appendix CA or LEED v4.1 EA credits),

highlighting equivalencies, gaps, and enforcement mechanisms. Sustainability dimensions extend

beyond operational efficiency to include refrigerant phase-down schedules (aligned with Kigali

Amendment), material recyclability, digital twin readiness for predictive maintenance, and grid-interactive

capabilities (e.g., demand response compatibility per IEEE 1547). Practitioners use the chart during early

design phases to select compliant equipment, conduct life-cycle cost analysis (LCCA), and prepare

documentation for green building certifications or utility incentive programs.

Key Components

# Component

1 Minimum Efficiency Metrics (SEER/EER/COP/HSPF)

2 Refrigerant Global Warming Potential (GWP) Limits

3 Lifecycle Assessment (LCA) and Embodied Carbon Requirements

Applications

# Application

1 HVAC system specification and procurement

2 Building energy code compliance verification

3 Green building certification (LEED, BREEAM, Green Star) documentation
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# Concept

1 Building Energy Modeling (BEM)

2 Grid-Interactive Efficient Buildings (GEB)

3 Circular Economy in Building Systems
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