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Duct system design standards govern the sizing, construction, sealing, insulation, and testing of air

distribution systems to ensure energy efficiency, indoor air quality, occupant comfort, and code

compliance. These standards differ significantly in permissible leakage rates (e.g., SMACNA Class A vs.

IMC Table 603.3), pressure class definitions (low-, medium-, high-pressure ducts), materials and

fabrication methods (e.g., sheet metal gauge requirements per SMACNA vs. UL 181 listing mandates),

and commissioning protocols. The comparison chart synthesizes these variations into a tabular or matrix

format, highlighting equivalencies, conflicts, and hierarchical precedence—such as when local

mechanical codes adopt or amend ASHRAE or SMACNA provisions. It serves as a critical decision-

support resource during schematic design, value engineering, and plan review phases, helping

designers reconcile conflicting requirements (e.g., tighter leakage limits for healthcare under ASHRAE

170 versus baseline commercial under IMC) and anticipate jurisdictional enforcement expectations.

Furthermore, it clarifies how standards interact with related documents—for instance, how ASHRAE

90.1’s duct insulation R-values reference ASTM C518 test methods while referencing SMACNA’s

installation tolerances.

Key Components

# Component

1 Leakage Class & Allowable Leakage Rates

2 Duct Pressure Classification & Structural Requirements

3 Insulation Specifications (R-value, Fire Rating, Vapor Barrier)

Applications

# Application

1 HVAC system specification and submittal review

2 Building code compliance verification during plan check

3 Design-build coordination and contractor bid evaluation
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# Concept

1 Air Handling Unit (AHU) Integration

2 Static Pressure Budgeting

3 Commissioning and TAB (Testing, Adjusting, Balancing)
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