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Documents Preceding 3rd Edition 

HVAC-DCS

� HVAC Duct Construction Standards --

Metal and Flexible

– First Edition 1985

– Second Edition 1995



Model Codes

� ICC

International Mechanical Code (IMC)

� IAPMO

Uniform Mechanical Code (UMC)

� NFPA

90A & 90B



HVAC-DCS 3rd Edition 2005

� Physical Duct Specimen Testing

� Finite Element Analysis (FEA) Modeling

� ANSI/SMACNA HVAC-DCS Chapter 11 

“Functional Criteria For Ducts”



Finite Element Analysis (FEA)

� Translational / Rotational Restraint

� Internal / External Pressure (+/-)

� Total Displacement

� Surface & Membrane Stress (Panel, 

Joints, Seams)



HVAC Duct Construction 

Standards

WHAT? WHY? HOW?

1. Review Joints and Limitations

2. Reinforcements – Joints and External 

Structural Members

3. Use of the Pressure Class Tables

4. Mid-Panel Tie Rods (MPTs)



Chapter 1

� Model Specs

� Duct Sealing

� Dependent Variables



Information Required for Duct 

Construction

1. A comprehensive duct layout indicating 

sizes, design airflows, pressure class, 

and routing of the duct system.

2. The types of fittings to be used based on 

the designer's calculations of fitting 

losses (i.e., square versus 45° entry taps, 

conical versus straight taps, etc.).



Information Required for Duct 

Construction

3. Use of turning vanes or splitter vanes. 

4. Location of access doors.

5. Location and type of control and 

balancing dampers.

6. Location and types of diffusers.

7. Requirements for duct insulation.



Information Required for Duct 

Construction

8. Location and types of any fire 

protection device including fire 

dampers, smoke dampers, combination 

fire/smoke dampers, and ceiling 

dampers. Building codes require this 

information to be shown on the design 

documents submitted for building 

permit. 



ENGINEER

Design Considerations:

CFM

Static Pressure

Duct Size

Fitting Type

Construction Pressure 

Class

CONTRACTOR

Construction Considerations:

Panel Thickness (Gage)

Pressure Class (as specified)

Panel Width/Height

Joint Type/Spacing

Intermediate Reinforcement 

Type/Spacing



DEPENDENT VARIABLES



REGULAR DUCTS

Maximum Deflection Maximum Test 

Pressure

Joint and Reinf. Duct Wall: Lab:

1/4" on 48" w. 3/8" on 12" Dn. Class Rating + 50%

W/200 on 1/2" on 13"-18"

49"-120" 5/8"on 19"-24" Field:

3/4" on 25"-84" Class Rating + 25%

1" on 85"-120"

Tolerance: Tolerance:

+7.5% +10%



Chapter 2

Rectangular Duct Construction



Rectangular Duct Construction

� Tabular Details of

– Transverse Joints

– Longitudinal Seams

– Reinforcements

� TDC/TDF Tables

� Mid Panel Tie Rods

































N/R – Not Required JTR – Joint Tie Rod

N/A – Not Applicable MPT – Mid Panel Tie Rod (s)



N/R – Not Required JTR – Joint Tie Rod

N/A – Not Applicable MPT – Mid Panel Tie Rod (s)



N/R – Not Required JTR – Joint Tie Rod

N/A – Not Applicable MPT – Mid Panel Tie Rod (s)



N/R – Not Required JTR – Joint Tie Rod

N/A – Not Applicable MPT – Mid Panel Tie Rod (s)





FIGURE 2-8 UNREINFORCED DUCT



FIGURE 2-9 CROSSBROKEN AND BEADED DUCT



FIGURE 2-11 DUCT REINFORCED ON ALL SIDES





FIGURE 2-17 CORNER CLOSURES – FLANGES



Chapter 3

Round, Oval and

Flexible Duct

















Chapter 5

Hangers and

Supports















Chapter 8

Double-Wall

Duct Construction











Chapter 10

Specialty

Systems







Questions???

Comments???
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