Module 02104-05
Plumbing Math

Lesson 3 of 3: Measuring Pipe

This lesson is a classroom session in which the students will learn about measuring pipe.  Students will measure pipe using several different methods and determine end-to-end dimensions by figuring fitting allowances and thread makeup to fulfill Performance Task requirements.

Objectives

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

1. Identify the parts of a fitting and use common pipe-measuring techniques.

2. Use fitting dimension tables to determine fitting allowances and thread makeup.

3. Calculate end-to-end measurements using fitting allowances and thread makeup.

Performance Requirements

· Measure pipe using several different methods.  This corresponds to Performance Task 1.

· Determine end-to-end dimensions by figuring fitting allowances and thread makeup.  This corresponds to Performance Task 2.

Reading Assignment

· Module 02104, Section 3.0.0

Slide Presentation

· Module 02104, Part 3 (Slides 14 thru 24)

Suggested Equipment/Materials 

· Pencil, paper, a pocket calculator, and a plumber’s rule.

· Pipe and fittings

Suggested Student Activity

· Have students obtain fitting dimension catalogs from a local plumbing supply so that they can see the type of real-world information that is available to them for measuring pipe.

Testing

· Module Review Test Questions Section 3.0.0.

· Module Trade Terms Quiz

· CONTREN( Connect, Active Figure 4  

· Module Examination

Suggested Lab Activity

· Students must measure pipe and determine end-to-end dimensions.

Additional Resources

· Mathematics for Plumbers and Pipefitters, Terre Haute, IN, TWI Press, Inc.
· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
SLIDE 14

· Review the objectives to be covered in this lesson.  Ask students if they have any questions about the lesson or course objectives.

· Explain the importance of correctly measuring pipe.

· Describe the basic parts of a fitting used when measuring pipe.

· Have various fitting available to pass around to students.
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SLIDE 14

3.0.0 MEASURING PIPE 

•

Plumbers must be able to measure pipe accurately. The 

lengths of pipe and fittings are measured along centerlines. 

The extensions of the centerline of the pipe and the 

centerline of the fitting meet inside the fitting to create a 

center point.

•

The basic parts of a fitting used in measuring pipe length 

are the face, center, and back. The throat of the fitting is 

not used as often in measuring pipe.

Figure 3

Basic fitting parts.


SLIDES 15 & 16

· Describe and demonstrate the various methods of measuring pipe lengths.

· State that the methods can be shown pictorially and schematically.  Note:  Both versions showing the same information are on slides 15 and 16.
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SLIDE 17

· Explain that the same information shown on slides 15 and 16 (Figures 4 & 5) can be expressed verbally as shown in Table 4.

· Explain what the terms thread makeup and fitting allowance (takeoff) mean. 

· Play the video on slide 17B
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SLIDES 18 thru 21

· Show how manufacturer’s tables can be used to determine fitting allowances.

· Slides 18 thru 21 (Figures 6 thru 9) show similar information, but for threaded and non-threaded fittings made of different materials. 
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SLIDE 22

· Describe and demonstrate the steps for measuring pipe using the center-to-center method.

· Provide students with example figures and have them calculate pipe length using the center-to-center method.


[image: image10]
SLIDE 23

· Describe and demonstrate the steps for measuring pipe using the end-to-center method.

· Provide students with example figures and have them calculate pipe length using the end-to-center method.
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SLIDE 24

· Describe and demonstrate the steps for measuring pipe using the face-to-face method.

· Provide students with example figures and have them calculate pipe length using the face-to-face method.

· Review the general principals of pipe measurement.

Have students answer Review Questions for Section 3.0.0.  Provide correct answers and remediation at the end of the quiz.  Have students complete Active Figure 4.

Students must measure pipe using the end-to-end, end-to-center, center-to-center, end-to-face, face-to-face, and face-to throat methods.  Students must determine end-to-end dimensions by figuring fitting allowances and thread makeup. These tasks correspond to Performance Tasks 1 and 2 respectively.

Have students complete the Module Trade Terms Quiz.

At the completion of this session, provide a module review and then administer the Module Examination.  Students must achieve a score of at least 70% and have satisfactorily completed all lab exercises and/or Performance Testing requirements to receive credit for the module.
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SLIDE 24

3.0.0 MEASURING PIPE 

•

To determine the end

-

to

-

end measurement when the face

-

to

-

face measurement 

is known, add the thread makeup for each fitting to the face

-

to

-

face 

measurement.

•

Generally speaking, when you have a center dimension, subtract t

he fitting 

allowance for that end. If a face dimension is available, add th

e thread makeup 

for that end. When you have an end dimension, you do not have to

add or 

subtract anything.

Figure 12

Face

-

to

-

face method
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SLIDE 23

3.0.0 MEASURING PIPE 

·

To calculate the end

-

to

-

end dimension when you know the end

-

to

-

center 

measurement, subtract one fitting allowance, because there is ju

st one fitting.

Figure 11

End

-

to

-

center method.
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SLIDE 22

3.0.0 MEASURING PIPE 

•

Several measuring techniques are used to calculate the length of

pipe to be cut.

•

To determine the length of pipe between two fittings using the c

enter

-

to

-

center 

method, subtract the fitting allowance from the center

-

to

-

center measurement.

Figure 10

Center

-

to

-

center method.
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SLIDE 21

3.0.0 MEASURING PIPE 

Figure 9

Fitting dimensions for copper DWV pipe.
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SLIDE 20

3.0.0 MEASURING PIPE 

Figure 8

Fitting dimensions for cast iron pipe.
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SLIDE 19

3.0.0 MEASURING PIPE 

Figure 7

Fitting dimensions for PVC pipe.
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SLIDE 18

3.0.0 MEASURING PIPE 

•

Tables published by fitting manufacturers are helpful in 

determining fitting allowances for fittings made with 

various pipe materials.

Figure 6

Fitting dimensions for threaded steel pipe.
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SLIDE 17B

3.0.0 MEASURING PIPE 
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SLIDE 17A

3.0.0 MEASURING PIPE 

•

Plumbers often verbally express dimensions of pipe assemblies in

a language 

understandable by other plumbers.

•

Thread makeup is the distance that the pipe screws into a thread

ed fitting. The most 

convenient way to determine it is to measure the depth of the fi

tting's socket or thread.

•

Fitting allowance is the distance from the end of the pipe that 

goes into the fitting to the center 

of the fitting. To calculate it, measure the fitting from its ce

nter to its face and subtract the 

thread

-

in measurement.

Table 4 Verbal Expression of Pipe

1

½

" 69" F ell

–

B ell 

69 inches face of ell to back of ell 

1

½

" 

6" 14" C tee

–

B ell 

14 inches center of tee to back of ell 

6" 

¾

" 42" C 

wye

–

F ell 

42 inches center of 

wye

to face of ell 

¾

" 

4" 8" F ell

–

F 

wye

8 inches face of ell to face of 

wye

4" 

2" 8

½

" F ell

–

TH ell 

8

½

inches face of ell to throat of ell 

2" 

1" 11" C ell

–

C tee 

11 inches center of ell to center of tee 

1" 

3" 17" E

–

B ell 

17 inches end to back of ell 

3" 

1" 8" E

–

F ell 

8 inches end to face of ell 

1" 

¾

" 10" E

–

C ell 

10 inches end to center of ell 

¾

" 

½

" 8" E

–

E 

8 inches end to end 

½

" 

Abbreviation 

Statement 

Pipe Size 
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SLIDE 16

3.0.0 MEASURING PIPE 

·

Pipe measuring techniques can also be represented as 

schematic drawings.

Figure 5

Schematic views.
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SLIDE 15

3.0.0 MEASURING PIPE 

·

Various methods are used to measure the lengths of pipe such as 

end

-

to

-

end and 

face

-

to

-

face.

Figure 4

Measuring techniques.

