


SMACNA Technical Services

• Technical Services Department
Projects & Testing
Standards & Manuals

• Large Duct over 120 in.
• Grease Duct Construction
• Handheld Laser Welding



2025 Projects • Rectangular/Round Industrial Duct Construction 
Standards

•  ASME AG-1 Standards Committee on Nuclear Air & Gas 
Treatment

• Small Water Nuclear Reactors (SMR)

• Structural & Non-Structural Components (HVAC Ducts)

• Working on SMACNA Safety Factors

• Allowable working loads for localized buckling & shear

• Seismic Design for HVAC Ducts
• (wind, tornado, tsunami, earthquake)

•  Interpretation of Timoshenko deflection methodology  



2025 Testing Programs
  Architectural Sheet Metal Manual

 - ANSI/SPRI GT-1 Gutter Testing

 - Validate compliance with International Building Code (IBC)

 - Copper, Galvanized & Aluminum materials

 - (Stainless Steel omitted – Tensile Strength similar to Galvanized)

 - Load & Pull-Out tests based on fastener spacing & gutter shape



2025 Testing Programs
 HVAC Duct Construction Standards

 - 16ga TDC/TDF joint testing

 - Validate Effective EI Rating

 - Validate Joint Tie-Rod requirement

 - Galvanized material only

 - 1/2” to 10” WG



2025 Technical Resources Bulletin
 HVAC Duct Construction 
Standards

 Figure 2-18 Corner Closures - 
Flanges

 T25a & T25b

 “16ga (1.61 mm) Min. Corner 
Piece with Manufacturer Approved 
Fastener (Bolt, Screw, Lag or 
Equivalent)”



2025 Standards & Manuals

 Phenolic Duct Construction Standards 2nd 
edition

 Sound & Vibration Manual 1st edition

 Accepted Industry Practice For Industrial Duct 
Construction TF

 Laser Welding TF



2025 Standards & Manuals

 Architectural Wall Panels/Rainscreen Systems TF
 Investigating NFPA 285 Certification/Testing)

 Kitchen Equipment Food Service & Kitchen 
Ventilation TF

 Indoor Environmental Agricultural TF

 “Clean Room Duct Fab/Install TF”



2025 Technical Projects

 HVAC Systems Duct Design

 HVAC Duct Construction Standard

 Spanish Translation in Progress 



2025 Technical Projects

  Round/Rectangular DCS Short Video

 HVAC-DCS Duct Hanger Short Video

 Building Code Official Inspection Video



Large Duct Construction for HVAC: 
121” Panels and Greater

• SMACNA HVAC Duct Construction 
Standards, Metal and Flexible

• 4th Edition (2020)



Large Duct Construction for HVAC: 
121” Panels and Greater

• HVAC Ducts Over 120”
• Figure 2-14 and Table 2-49
• 10 in. wg. or less (+/-)
• Internal Tie-Rods Required
• Multiple Connections Available



Large Duct Construction for HVAC: 
121” Panels and Greater
Table 2-49: Duct over 120 in.



Large Duct Construction for HVAC: 
121” Panels and Greater
Table 2-49: Duct over 120 in.



Large Duct Construction for HVAC: 
121” Panels and Greater
Table 2-49: Duct over 120 in.



Table 2-49: Duct over 120 in.

Large Duct Construction for HVAC: 
121” Panels and Greater



Table 2-49: Duct over 120 in.

Large Duct Construction for HVAC: 
121” Panels and Greater



Duct Design Example: 

Duct Size: 140” Wide x 70” Tall
• Pressure Class: +3 in. W.G.
• Joint Length: 5-Feet
• Reinforcement: 2-1/2 Feet
• Connection: TDC/TDF

Large Duct Construction for HVAC: 
121” Panels and Greater



Step #1: Table 2-49
Select the 3 in. wg. Pressure Class

Large Duct Construction for HVAC: 
121” Panels and Greater



Step #2: Table 2-49
Record the Data into your Duct Construction Solution

Panel Gage: 18
Reinforcement Size: It
Reinf. Spacing: 2.5-Feet
Max. Tie Rod Spacing: 5-Feet

Large Duct Construction for HVAC: 
121” Panels and Greater



Duct Construction Summary - Partial



Step #3
70” Tall Side: Table 2-18

Large Duct Construction for HVAC: 
121” Panels and Greater



Duct Construction Summary - Complete



Duct Construction Sketch-01
140” Wide Side Reinforcement



Duct Construction Sketch-02
70” Tall Side Reinforcement



Duct Construction Sketch-03
Completed Reinforcement 



Grease Duct Reinforcement: 
Carbon Steel

• SMACNA TRB-022

• 1st Edition of the SMACNA 
Grease Duct Construction 
Reinforcement Standards 
(2022)



Grease Duct Reinforcement: 
Carbon Steel

• 16 ga Carbon Steel

• Pressure Classes 
• 2.5 in. wg to 10 in. wg.

• 500ºF Maximum Operating 
Temp.

• 400ºF for Galvanized Steel



Grease Duct Reinforcement: 
Example-01

Grease Duct System
• 34” x 18”
• Neg. 6 inches W.G.
• Joint Length: 4-Foot
• Material: 16ga C.S.
• Connection: T-21



Table-1: Maximum Static Pressure Capacity

Grease Duct System
• 34” x 18”
• Neg. 6 inches W.G.
• Joint Length 4-Foot
• Material: 16ga C.S.
• Connection: T-21



Table-1: Maximum Static Pressure Capacity
Grease Duct System

• 34” x 18”

• Neg. 6 inches W.G.

• Joint Length 4-Foot

• Material: 16ga C.S.

• Connection: T-21

Maximum Rein. Spacing 
at 6in. wg. = 3-Feet



Table-5: 16 ga Carbon Steel at 6in.wg.

Grease Duct System

• 34” x 18”

• Neg. 6 inches W.G.

• Joint Length 4-Foot

• Material: 16ga C.S.

• Connection: T-21

Plot out:
• Panel Ranges
•  Reinf. Spacing



Table-5: 16 ga Carbon Steel at 6in.wg.

Grease Duct System

• 34” x 18”

• Neg. 6 inches W.G.

• Joint Length 4-Foot

• Material: 16ga C.S.

• Connection: T-21

Panel Reinforcement 
• 18” = R1
•  34” = R2



Table-5: Notes



Table-8: Stiffener Data
Grease Duct System

• 34” x 18”

• Neg. 6 inches W.G.

• Joint Length 4-Foot

• Material: 16ga C.S.

• Connection: T-21

• Reinforcement = 2-Feet

• 34” Wide =  R2

• 18” Tall = R1

•  18” Panel Reinforcement = R1 = 1”x 1” x 1/8” Angle
•  34” Panel Reinforcement = R2 = 1.5” x 1.5” x 1/8” Angle



Grease Duct Reinforcement: 
Example-01

Grease Duct System Construction Summary
• 34” x 18”
• Neg. 6 inches W.G.
• Joint Length 4-Foot
• Material: 16ga C.S.
• Connection: T-21
• Reinforcement = 2-Feet
• 34” Wide =  R2

• R2 = 1.5” x 1/8” Angle
• 18” Tall = R1

• R1 = 1” x 1/8” Angle



Grease Duct Reinforcement: 
Example-01

T-21 Transverse Connection

• 2-Options to form the Joint:
1. Even Flange 
Both Flanges are allowed to be ½” Maximum

2. Uneven Flange
One side of the Flange is allowed to be ½” 

larger than the opposing side 



Grease Duct Reinforcement: 
Example-01

Stiffener Placement & Attachment

• Welded to the Exterior of the Panel

2” Welds on 8” Centers
Alternate Welds – Toe & Heel

Stiffeners do not need to coincide with 
each other



Grease Duct Reinforcement: 
Example-01

Duct Construction Sketch
• 34” x 18”
• Neg. 6 inches W.G.
• Joint Length 4-Foot
• Material: 16ga C.S.
• Connection: T-21
• Reinforcement = 2-Feet
• 34” Wide =  R2

• R2 = 1.5” x 1/8” Angle
• 18” Tall = R1

• R1 = 1” x 1/8” Angle



SMACNA Technical Standards

Handheld Laser 
Welding Guide

• First look



Task Force



Table of Contents



Chapter 1 – INTRODUCTION

• Introduction
• Scope
• Background
• Science
• Manual Contents



Chapter 2 – LASER 
WELDING PROCESS
• Principles of Laser Welding
• Types of Lasers Used
• Types of Laser Welding
• Laser Welding Process
• Key Parameters to Consider
• Applications and Uses

Conduction Transition 
Keyhole

Penetration 
Keyhole



Chapter 3 – JOINT 
AND SEAM DESIGN
• Basic Design Considerations
• Types of Joints
• Edge Preparation
• Joint Cleaning
• Welding Symbols and Types of 

Welds
• Welding Positions
• Weld Strength



Chapter 4 – EQUIPMENT AND EQUIPMENT 
MAINTENANCE
• Overview
• Types of Equipment
• Setup
• Capabilities
• Maintenance
• Maintenance Schedule
• Maintenance Records
• Safety Functions and 

Requirements
• Trouble-Shooting



Chapter 5 – STANDARDS, CODES, AND 
SPECIFICATIONS
• Commentary on Standards, 

Codes, & Specifications
• Welding Code
• Resources
• Process Specifications & 

Operator Qualifications
• Documentation



Chapter 6 – QUALITY ASSURANCE & 
QUALITY CONTROL (QA/QC)
• Quality of Welds
• Pre-Weld Consideration
• Quality Assurance & Quality 

Control
• Weld Inspection
• Weld Testing
• Trouble-Shooting Weld Quality



Appendix A – SAFETY

• Introduction and Purpose
• Laser Classification
• Hazards
• Controls 
• Laser Safety Requirements
• Guidance Document 

References



Appendix B – REFERENCED DOCUMENTS 
& OTHER RESOURCES

Glossary G – TERMS & DEFINITIONS

Tables / Figures / Charts



QUESTIONS?

Geoff Parks 
• Direct: (703) 995-4021
• Mobile: (571) 237-6942
• Email: gparks@smacna.org



Please take a moment to complete the 
session survey provided to you.
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