Module 26108-08
RACEWAYS AND FITTINGS

Lesson 1 of 4: Conduit Types and Their Uses

This lesson is a classroom session in which the students will be introduced to the various types of metal and nonmetallic conduit used to protect electrical wiring. 

Objectives

Upon completion of this lesson, the student should be able to:
 

1. Identify various types of conduit.

2. State the applications and limitations of the various types of conduit as specified by the NEC®.

3. Identify the methods used to join various types of conduit.

Performance Requirements
· None
Reading Assignment

· Module 26108, Sections 1.0.0 thru 3.2.10
Slide Presentation

· Module 26108, Part 1 (Slides 1 thru 13)

Suggested Equipment/Materials 

· EMT conduit

· Rigid metal conduit 

· Intermediate metal conduit 

· PVC conduit

· Liquidtight flexible metal conduit

· Flexible metal conduit

· Various types of fittings and connectors

Suggested Student Activity

· Have the students visit a commercial, industrial, or medical facility and observe the types of conduit used. Use the NEC® to verify whether the conduit is correct for the application and identify other types of conduit, if any, that could have been used. 
Testing

· Module Review Questions 1 – 4

· CONTREN Connect Active Figure 5 

Suggested Lab Activities

· Assemble a variety of conduit and associated fittings. Have the students identify the types of conduit, state their permitted uses as defined by the NEC®, and identify the fittings used with the conduit.
Additional Resources

· User Guide to Product Specifications for Metal Electrical Conduit and Tubing, www.nema.org.
· Contren Connect Electrical 1 Annotated Instructors Guide (available from NCCER).
SLIDE 1

· Review the objectives to be covered in this module. Ask the students if they have any questions.

· Explain that students must obtain a score of 70% on the Module Exam and perform certain tasks to the satisfaction of the instructor to receive credit for the module.
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Objectives

When yau have completed this modle, you will be shle to do the folloving,

1. olentity ant select various types and sizss of raceways and fitings for a given
application

2. lolentity various methods se to fabricate Goin) and instal raceway systems.

3. lolentity uses permitted for selected racevays.

4. Demonstrate howto Install a fexkble raceway system

5. Teminate a selected raceway system

6

Identify the appropriate condut bady for a given application.





SLIDE 2

· Explain that raceway must be installed to meet the requirements of the NEC®.
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1.0.0 INTRODUCTION

Electricians must be able to propery install electrical ace ways 5o they conform
to all requirem ents of the National Electrical CadeR.




SLIDE 3
· Define the term raceway and discuss the different types of raceways.
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2.0.0 RACEWAYS

Raceways are the various types of enciosed circular o rectangular chammels
used to hause electrical wiing,




SLIDE 4
· Compare the wall thicknesses of the three types of conduit. Provide examples for the students to examine.
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‘Conduits a circular raceway or pips that contains electrical ires or cables.
Metal conc provides a perm anent electrcal path {0 orounc

The frame of electrical exuipment must be grounded through & dedlicatect
around wire or through the metal race way or conduit

Thetype of condit to be used i detemnined by job specifcations, as well as
national and local codes.

Electrcal metalic tubing (EMT), also called thinwl condut, i lghteight,
caslly bent, and provides a cosiefective method far enclasing wiring,
EMT has the same naminal nsice diam eter a2 rigic metal condut (RMC).
Play video on Slide 48,
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Play video on Slide 4D.

Figure 1 Condut oomparan.
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SLIDE 5
· Discuss the uses of EMT, including its limitations. 

· Refer the students to NEC Article 358.

· Provide EMT fittings for the students to examine.
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suoesa, 3.0.0 CONDUIT

EMT cannot be used in areas where it may be subjectectto damage, but it can
be usedin wet areas f certain candfions are met.

Because it is a good conductor of electicty, EMT may be used as an

ecquipm ent-grounding conductor.

EMT ist00thinto be threaded, 5o special tings must be used. For wet or
damp locations, com pression fitings that provide a watertight seal are used
Play video on Slide 5B,
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Figure 2 Comprassion tings
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SLIDE 6
· Demonstrate how setscrew fittings are installed on EMT.

· Allow the students to examine some setscrew fittings.
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3.0.0 CONDUIT

For cry lacations, setscrewecannectors can be usedta join sections of EMT
Larger sized EMT can be connected using threadless RMC connectors.

EMT must be supported at least every ten fest and wifin three feet of any
device ta which it connected.

Figure 3 Secrew ftings





SLIDE 7
· Discuss the advantages and disadvantages of RMC.

· Refer the students to NEC Article 344.
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suoeTa 3.0.0 CONDUIT

RMC may be made ram steel or aluminum and is thicker than EMT , alowing it
to be threaced. It provides the hest protection for conductors of any oiher type
of candut

Spedificinformation on RMC may be found in NEC Articke 344.

Plastic-coated RMC is used in chemical plants,refineries, and other locations.
where carrosion resistance is required.
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Figure 4 Types of igd meta condut (RME).




SLIDE 8
· Discuss the advantages and disadvantages of aluminum conduit.

· Discuss the advantages and disadvantages of IMC.

· Refer the students to NEC Article 342.
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Aluminum conduit s lighter than steel condut and s better suted for wet or
chemical-faden enviranmerts.

Alumium conduitthet s used in cancrete or in direct cantact with sall requires.
Sunplem entary corrosion pretection such as appraved paints or ape Wraps.
Awoid cantact wth canerete or sol that contains calcium chlaride.

Black enamel steel conclut is o longer used in the United States but may be
found in existing installations.

Intem ediate metal conchit (MC) hiss the same outside diamster but less vell
thickness than RMC and greater wall thickness than EMT

IMC can bethreaded and uses the same ftings as RMC. ftsthinner wll
makes IMC easir ta bend.





SLIDE 9
· Discuss the conditions under which PVC conduit can be used. 

· Refer the students to NEC Article 352. 
· Explain how to interpret the markings on PVC.
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Rigid nonmetalic conduit (RNC) is made from PVC plastic, which makes it ideal
for use In wet or carasive enviranments.

RINC is lghter than metall condut, making it easier o handle and install.
Jaints are made with cement and rectire no theading.

Since nonmetalic candut contains no meta, the voltage drop of AC-carrying
conductors in nanmetalic condut is less than t wavld be ifthe canductars were.
in steel condt

Play video on Side 38,

Figure 5 Rigd nonmetals condutt
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SLIDE 10
· Emphasize the importance of expansion couplings.

[image: image16.png]MODULE 26108, Part 1 D
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Ta allowfor the expansion af nanmetallc candut, cauplings contalring O-fing
seals are installed that allow the canduit o expand and cartract

RNC is manufactured in thinwall and thick-wall types, wih the thick-wall type
avallable In Schedule 40 and Schedule 50 wall thickness,

High-densty polyethylene condut (DPE)is an RNC listed for underorount
instalations.
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Figure 6 PVC exparsion coupling




SLIDE 11
· Discuss common applications for LFNC. Provide an example for the students to examine.
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LiquicHight fexible nonmetalic concu (FNC) is a racevay developedto
provide fexdbilty and protection from liguids.
Straight and angled connectors are avalable to comect LENC.

-
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Figure 7 Flex cannecors




SLIDE 12
· Explain that flexible metal conduit is often used to connect equipment that vibrates during operation.

· Show the students a section of flexible metal conduit and allow them to examine it.
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Flexible metal concut, calle fex, s made fom asingls stip of stesl or
aluminum tht is waund and interiosked

Figure s Fladble metal condui.




SLIDE 13
· Show the students examples of couplings used to adapt flexible metal conduit to other types.

· Discuss the support requirements for various types of conduit. Refer the students to the applicable sections of the NEC®.
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Flexis used ta connect ta machines that vibrate or mave. It can be connected to
Yigid conclit o EMT using a com ination coupling.

LFNC has an outer plastic covering that acts as a moisture seal and allows the
conduitta be used in wet lacations.
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TESTING and PERFORMANCE
· Have the students complete CONTREN Connect Active Figure 5.

· Have the students complete Review Questions 1 – 4 for Sections 1.0.0 – 3.2.10. Provide correct answers and remediation at the end of the quiz.

