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FOREWORD

In the years since World War II plastics have frequently become the material of choice for most highly corrosive
environments. It started in piping hard-to-handle chemicals and soon transferred to uses involving corrosive and
noxious fumes. Plastics’ resistance to attack by a wide range of chemicals, along with their cost advantages, make
materials like PVC, polypropylene and polyethylene important alternatives for industrial uses. Plastics bring to the air-
handling industry durable materials that will outperform standard sheet metal and some specialty metals, where toxic
or corrosive fumes must be handled in the process of making them environmentally safe.

The addition of many new plastic materials provide an ever-growing list of compounds to choose from. These synthetic
materials have often been misunderstood by the sheet metal and air-handling industries. The difficult-to-pronounce
names, the assembly techniques, the temperature and chemical resistance considerations all have contributed to
confusion about which material best fits the application.

This manual is intended to assist in understanding these synthetic materials and how to better utilize their advantages.
It should be stated that plastics are not the answer to all problems for tough-to-handle exhaust systems. They have many
limitations in the areas of resistance to heat, organic solvent attack, ultraviolet degradation and fire safety. Each must
be considered carefully when choosing one or more of these materials.

This manual pulls together basic information from manufacturers, fabricators and corrosion specialists to presenta guide
intended to avoid misapplications and increase the understanding of thermoplastic materials.

SMACNA is indebted to the limited number of pecople who gave their time in the preparation of this manuval. Their
willingness to share their knowledge and experience in plastics confirms their dedication to both an industry and a trade.

SHEET METAL AND AIR CONDITIONING
CONTRACTORS’ NATIONAL ASSOCIATION, INC.

@ Therm 1 h‘ Iy WiV allVa) m‘ RA La ol I_.IE iii

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

PVC TASK FORCE

Mike Lumsden, Chairman
Plastics Plus
Binghamton, NY

John Anderson
Quality Air Plastics
San Jose, CA

Alfred B. de I’Etoile
Dome Sheetmetal
Stoughton, MA

G. A. Navas, Staff
SMACNA, Inc.
Chantilly, VA

Al Smith
Consultant
Folsom, CA

FORMER COMMITTEE MEMBERS AND
OTHER CONTRIBUTORS

PVC AND FRP TASK FORCE:

Ron Rodgers, Chairman
Phoenix, AZ

Alfred B. de I’Etoile
Stoughton, MA

John Stratton, Staff
Chantilly, VA

PLASTICS APPLICATIONS COMMITTEE:

Alfred B. de I’Etoile, Chairman
Cambridge, MA

Al Chilenski
Detroit, MI

Don Golden
Qakland, CA

——lhermanlastic Duct (PVC) Construction Manual e Second Fdition
This is a preview. Click here to purchase the full publication.

Joe Flanagan
Endwell, NY

Mike Lumsden
Binghamton, NY

Harold McKamish
Millvalle, PA

Harold Reynolds
Syracuse, NY

Pat Bentz, Staff
Arlington, VA

.



https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

NOTICE TO USERS
OF THIS PUBLICATION

1. ACCEPTANCE

This document or publication is prepared for voluntary acceptance and use within the limitations of application defined herein, and
otherwise as those adopting it or applying it deem appropriate. It is not a safety standard. Its application for a specific project is
contingent on a designer or other authority defining a specific use. SMACNA has no power or authority to police or enforce
compliance with the contents of this document or publication and it has no role in any representations by other parties that specific
components are, in fact, in compliance with it.

2. AMENDMENTS
The Association may, from time to time, issue formal interpretations or interim amendments, which can be of significance between
successive editions.

3. PROPRIETARY PRODUCTS
SMACNA encourages technological development in the interest of improving the industry for the public benefit. SMACNA, does
not, however, endorse individual manufacturers or products.

4, FORMAL INTERPRETATION

A formal interpretation of the literal text herein or the intent of the technical committee associated with the document or publication
is obtainable only on the basis of written petition, addressed to the committee and sent to the Association’s national office in Chantilly,
Virginia, and subsequent receipt of a written response signifying the approval of the chairman of the committee. In the event that the
petitioner has a substantive disagreement with the interpretation, an appeal may be filed with the Technical Resources Committee
which has technical oversight responsibility. The request must pertain to a specifically identified portion of the document that does
not involve published text which provides the requested information. In considering such requests, the Association will not review
or judge products or components as being in compliance with the document or publication. Oral and written interpretations otherwise
obtained from anyone affiliated with the Association are unofficial. This procedure does not prevent any committee chairman, member
of the committee, or staff liaison from expressing an opinion on a provision within the document, provided that such person clearly
states that the opinion is personal and does not represent an official act of the association in any way, and it should not be relied on
as such. The Board of Directors of SMACNA shall have final authority for interpretation of this standard with such rules of
procedures as they may adopt for processing same.

5. APPLICATION

Any Standards contained in this publication were developed using reliable engineering principles and research plus consultation with,
and information obtained from, manufacturers, users, testing laboratories, and others having specialized experience. They are subject
to revision as further experience and investigation may show is necessary or desirable. Construction and products that comply with
these Standards will not necessarily be acceptable if, when examined and tested, they are found to have other features which impair
the result contemplated by these requirements. The Sheet Metal and Air Conditioning Contractors’National Association and other
contributors assume no responsibility and accept no liability for the application of the principles or techniques contained in this
publication. Authorities considering adoption of any standards contained herein should review all federal, state, local and contract
regulations to specific installations.

6. REPRINT PERMISSION

Nonexclusive, royalty-free permission is granted to government and private sector specifying authorities to reproduce only any
construction details found herein in their specifications and contract drawings prepared for receipt of bids on new construction and
renovation work within the Untied States and its territories, provided that the material copied is unaltered in substance and that the
reproducer assumes all liability for the specific application, including errors in reproduction.

7. THE SMACNA LOGO

The SMACNA logo is registered as a membership identification mark. The Association prescribes acceptable use of the logo and
expressly forbids the use of it to represent anything other than possession of membership. Possession of membership and use of the
logo in no way constitutes or reflects SMACNA approval of any product, method, or component. Furthermore, compliance of any
such item with standards published or recognized by SMACNA is not indicated by presence of the logo.

@ Therm 1 h‘ Iy WiV allVa) m‘ RA La ol I_.IE V

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

TABLE OF CONTENTS

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

TABLE OF CONTENTS

FOREWORD ....................... iii
PVCTASKFORCE .................. iv
NOTICETOUSERS ................. v
TABLE OF CONTENTS ............. vii

CHAPTER 1 -- INTRODUCTION

1.1 PLASTIC MATERIALS .......... 1.1
1.2 THERMOPLASTICS ............ 1.1
1.3 THERMOSETS................ 1.1
1.4 PLASTICDUCTUSE ........... 1.2
1.5 PURPOSE ................... 1.2
1.6 CONTENTS .................. 1.2

CHAPTER 2 --MATERIAL SELECTION AND
APPLICATIONS GUIDE

2.1 GENERAL APPLICATION AND
DESCRIPTION OF THERMOPLASTIC

MATERIALS ................. 2.1
2.1.1 INTRODUCTION ............ 2.1
2.1.2 APPLICATIONS ............. 2.1
2.1.3 PROPERTIES .............. 2.1
2.1.4 INDUSTRIAL PROCESSES ... 2.1
2.1.5 CHOOSING MATERIALS ..... 2.1

2.2 PVC--POLYVINYL CHLORIDE .. 2.2

2.2.1 CELL CLASSIFICATION ...... 2.2
222 CELLNUMBERS ............ 2.2
2.2.3 METHODS OF

MANUFACTURING .......... 25
2.2.4 EXTRUDED SHEET ......... 25

2.2.5 PRESS LAMINATED SHEET .. 2.5
2.2.6 EXTRUDED ROUND DUCT ... 25

2.2.7 STRUCTURAL SHAPES ...... 2.6

2.2.8 PVCWELDINGROD ......... 2.6

2.2.9 PVC SOLVENT CEMENTS .... 2.6
2.3 CPVC -- CHLORINATED

POLYVINYL CHLORIDE ........ 2.6

2.4 PP --POLYPROPYLENE........ 2.7

2.5 LDPE -- LOW DENSITY
POLYETHYLENE
(CONVENTIONAL) ............. 2.7

@ Thermrmammmmmmwnm Edition

his is a preview. Click here to purchase the full publication.

251 USAGE .................... 2.7

2.6 HDPE -- HIGH DENSITY
POLYETHYLENE (LINEAR) ..... 2.7

2.7 UHMW -- POLYETHYLENE
(ULTRA HIGH MOLECULAR

WEIGHT) ........... ... ... ... 2.8
2.8 ABS -- ACRYLONITRILE
BUTADIENE STYRENE ......... 2.8
29 ACRYLICS ................... 2.8
2.10 PVDF -- POLYVINYLDIENE
FLUORIDE .................. 2.10
211 TEFLON® ......... ... ... ..... 2.9
2.12 ELASTOMERS ................ 2.9
2.12.1 EPDM -- ETHYLENE
PROPYLENE DIENE
MONOMER ............. 2.9
2122 VITON ................. 2.9
2123 BUNAN ................ 2.9

2.13 APPLICABLE STANDARDS
FOR THERMOPLASTIC

MATERIAL & PRODUCTS .. .... 2.13
2.14 PHYSICAL PROPERTIES ...... 2.10
2.15 CORROSION RESISTANCE .. .. 2.14
2.15.1 BRATINGS .............. 2.14
2.152 COMPATIBILITY ........ 2.14
2.153 CORROSION -- METAL .. 2.14
2.154 CORROSION -- PLASTICS 2.14
2.155 CORROSION
MEASUREMENT ........ 2.15
2.15.6 ORGANIC ATTACK ...... 2.15
2.15.7 STRESS CRACKING..... 2.15
2.158 TEMPERATURE ........ 2.16
2.16 FLAMMABILITY .............. 2.16

CHAPTER 3 -- STANDARDS OF
CONSTRUCTION FOR PVC DUCT
SYSTEMS

vii


https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

3.1 PURPOSE..................... 3.1

32 SCOPE ......... ... ool 3.1
3.3 DESIGN CONSIDERATIONS ... ... 3.1
3.4 MATERIALS ................... 3.2
3.4.1 PLASTIC COMPOUNDS ...... 3.2
3.4.2 RIGID SHEETS ............. 3.2
3.4.3 EXTRUDED DUCT .......... 3.2
3.5 METHODS OF CONSTRUCTION
GENERAL .................... 3.2
3.6 DUCT SIZES AND

TOLERANCES ................ 3.2
3.6.1 WALL THICKNESS .......... 3.2
3.6.2 ROUNDDUCT .............. 3.2
3.6.3 RECTANGULARDUCT ....... 3.3
364 FITTINGS . ................. 3.3
3.6.5 SQUARENESS OFENDS...... 3.3

3.7 REINFORCEMENT --

EXTERNAL ................... 3.3
3.7.1 LOCATION ................. 3.3
3.7.2 REINFORCEMENT OF

FITTINGS .................. 3.3
3.7.3 RIGIDITY .................. 3.3
374 TYPE ... ... ... .. ... .. ... 3.3
3.7.5 REINFORCING
MATERIALS . ............... 3.3
3.7.6 ATTACHMENT ............. 3.4
3.8 REINFORCEMENT --

INTERNAL ................... 3.4
3.8.1 LOCATION ................. 3.4
3.8.2 REINFORCEMENT

MATERIALS . ............... 3.4
3.8.3 FLANGE SELECTION ........ 3.4
ROUND DUCT --
GENERALNOTES ................ 3.6
RECTANGULAR DUCT --
GENERALNOTES ............... 3.16
39 WELDING ................... 3.26

3.9.1 HOT GAS FILLER ROD
WELDING ................ 3.26
3.9.2 THERMAL BUTT

WELDING ................ 3.26

3.9.3 SOLVENT WELDING ....... 3.26
3.10 JOINTSAND SEAMS . ......... 3.27
3.10.1 LONGITUDINAL SEAMS .. 3.27
3.10.2 TRANSVERSE JOINTS ... 3.27
3.10.2.1 BELL AND SPIGOT ...... 3.27
3.10.2.2 SLEEVEJOINTS ........ 3.27

3.11 FITTING TRANSITIONS AND
BRANCHES .................. 3.27

3.11.1

ELBOWS, ROUND DUCT . 3.27

3.11.2 ELBOWS, RECTANGULAR
DUCT ................. 3.28
3.11.3 TURNINGVANES ....... 3.28
3.114 OFFSETS.............. 3.28
3.11.5  TRANSITIONS AND
REDUCERS ............ 3.28
3.11.6  BRANCHES ENTERING
MAIN ................. 3.28
312FLANGES ................... 3.28
3.12.1 FLANGE
ATTACHMENTS ........ 3.28
3.12.2 FACE OF FLANGES ..... 3.29
3.12.3 FLANGEBOLTING ...... 3.29
BA3GASKETS ............ ... ..., 3.29
3.14 FLEXIBLE CONNECTIONS ..... 3.29
3.14.1 LOCATIONS ........... 3.29
3.142 MATERIAL ............. 3.29
3.14.3 CONSTRUCTION ....... 3.31
3.144 SUPPORT ............. 3.31
3.15 EXPANSION JOINTS .......... 3.31
3.16 DUCT HANGERS AND
SUPPORT ........... ... ..... 3.32
3.17FUMEHOODS................ 3.32
318DAMPERS ................... 3.32
3.18.1 VOLUME DAMPERS .. ... 3.32
3.18.2 BACK-DRAFT
DAMPERS ............. 3.33
3.18.3 FIREDAMPERS ........ 3.33

3.19 ACCESS OPENING AND
ENDCAPS................... 3.33

Thermoplastic Du

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

B320DRAINS ........ ... ... ol 3.33 3.01 FANS (SUPPLY, RETURN AND

EXHAUST) ........... ... ... 4.8
3.21 VENTILATOR HEADS AND 3.02 AIR OR FUME SCRUBBER ... 4.8
LOUVERS ................... 3.33 3.03 DUST COLLECTORS ........ 4.9
3.04 FILTERS .................. 4.9
3.22 AUXILIARY EQUIPMENT ....... 3.33 3.05 HOODS,FUME ............. 4.9
3.06 LOUVERS AND VENTILATOR
CHAPTER 4 - GUIDE SPECIFICATION FOR HEADS ................... 4.9
PVC AIR HANDLING SYSTEMS 3.07 MOTORS AND BASES ....... 4.9
3.08 SOUND ATTENUATORS ..... 4.9
GENERAL ......... .. ... ... .. ... 4.1 3.09 BALANCING AND
DRAWINGS ................ ... .... 4.1 ADJUSTING ............... 4.10
SEISMIC RESTRAINT PROVISIONS ... 4.1 3.10 GUARANTEE.............. 4.10
1.00 GENERAL PROVISIONS ........ 4.2 CHAPTER 5 -- CHEMICAL RESISTANCE
GUIDE
1.01 WORKINCLUDED .......... 4.2
1.02 WORKEXCLUDED .......... 4.3 CHAPTER 6 -- GLOSSARY OF TERMS
1.03 COORDINATION OF WORK ... 4.3
1.04 SUBMITTALS .............. 4.4 APPENDICES
1.05 EQUIPMENT APPENDIX A -- CRITERIA FOR THE
IDENTIFICATION ........... 4.5 ESTABLISHMENT OF PVC DUCT
1.06 REFERENCED DOCUMENTS . 4.5 REINFORCEMENT TABLES ....... A1
2.00 AIR DISTRIBUTION PVC DUCT ... 4.6 A-1.0 TEST METHODS FOR
REINFORCEMENT TABLES A.1
201 MATERIAL ................. 4.6 A-1.1 ROUND DUCT UNDER
202 SIZE ... ..o 4.7 NEGATIVE PRESSURE .. .. A.1
2.03 LOCATION OF ACCESS A-1.2 ROUND DUCT UNDER
DOORS ................... 4.7 POSITIVE
2.04 LOCATION OF PRESSURE ............. A2
REGULATING DAMPERS ... .. 4.7 A-1.3 RECTANGULAR DUCT
2.05 FIREDAMPERS ............ 4.7 UNDER NEGATIVE
2.06 LOCATION OF FLEXIBLE PRESSURE ............. A3
CONNECTIONS ............ 4.7 A-1.4 RECTANGULAR DUCT
2.07 LOCATION OF EXPANSION UNDER POSITIVE
JOINTS ......... ... ... ..., 4.7 PRESSURE ............. A4
2.08 LOCATION OF DRAINS ...... 4.8 A-1.5 OTHERCRITERIA........ A4
3.00 EQUIPMENT AND APPENDIX B -- LISTED
ACCESSORIES  ............. 4.8 REFERENCES ................... B.1
INDEX  ........ . ... 1.1

Thermoplastic Du

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

CHAPTER 1

INTRODUCTION

This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/SMACNA/137339467/Thermoplastic-Duct-(PVC)-Construction-Manual?src=spdf

