[image: image2.jpg]



[image: image3.jpg]G E O RG IA PEACH STATE PATHWAYS

Career, Technical, & Agricultural Education




PATHWAY:  
Construction
COURSE:  

Plumbing I
UNIT 3: 
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Introduction
Annotation: 
This lesson is a classroom session in which the students will learn about plastic pipe and plastic pipe fittings used in modern plumbing systems.  Students will identify types of plastic pipes and identify various plastic pipe fittings and valves to fulfill Performance Task requirements.

Grade(s): 
	X
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
35 hours

Author: Kevin Ward

Additional Author(s): 


Students with Disabilities:
For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation.
Focus Standards

GPS Focus Standards: 
ACT-P1-3. Students will become familiar with the selection, handling, storage, 
and proper use of plumbing related construction materials. 
a. Install pipes, fittings and valves, hangers, supports, fixtures, and appliances. 

GPS Academic Standards:
SSCG15. The student will explain the functions of the departments and agencies of the federal bureaucracy. 

SEV4. Students will understand and describe availability, allocation and conservation of energy and other resources
National / Local Standards / Industry / ISTE:


Understandings & Goals

Enduring Understandings: 
· Students will understand how to select, handle, store and use plastic pipes in plumbing.

Essential Questions: 
· Why is it important for plumbers to be extremely knowledgeable about piping?
· What can go wrong in installing plastic piping?
Knowledge from this Unit:  
· Identify types of materials and schedules of plastic pipe.

· Describe the advantages and disadvantages of plastic pipes used in plumbing systems.

· Identify proper and improper applications of plastic pipe.

· Identify types of valves and fittings used with plastic pipe.

· Explain proper procedures for the handling, storage, and protection of plastic pipes.
Skills from this Unit:  
Assessment(s)
Assessment Method Type: 
	
	Pre-test

	
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

__ Unit test

	
	Group project

	
	Individual project

	
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

__ Practice quizzes/tests

	
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	
	Dialogue and Discussion

	
	__ Student/teacher conferences
__ Partner and small group discussions

__ Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment(s) Title:

· Module Review Test Questions 1 thru 5 for Sections 1.0.0 - 2.0.0, and Questions 1 thru 7 for Sections 3.0.0. – 4.0.0.

· CONTREN( Connect, Active Figures 1, 8 & 9  

Assessment(s) Description/Directions:
Attachments for Assessment(s): 
Learning Experiences
Sequence of Instruction

1. Identify the Standards. Standards should be posted in the classroom for each lesson.
2. Review Essential Questions.
· Why is it important for plumbers to be extremely knowledgeable about piping?
· What can go wrong in installing plastic piping?
1. Identify and review the unit vocabulary. 
2. Assessment Activity.
3. Describe the advantages and disadvantages of using plastic pipe in plumbing systems.

4. Ask students of ways that these advantages and disadvantages might affect their job on a daily basis.  Example: Lighter weight of the pipe means they don’t have to lift as much, saving their backs.

5. Explain the differences between thermoplastic and thermosetting plastic pipe.

6. Explain the differences between solid wall and cellular core wall plastic pipes and the advantages and disadvantages of both types.

7. Explain how schedules and SDRs relate to wall thickness of plastic pipe.

8. Explain the relationship of outside diameter (OD) and wall thickness.

9. Have samples of Schedule 40 and Schedule 80 plastic pipe available to pass around the class.

10. Explain all aspects of plastic pipe labeling.

11. Provide students with samples of labeled plastic pipe and have them read the label.

12. Explain that the plastic pipe and fittings made by different manufacturers are not always compatible with each other.

13. Describe the six types of plastic pipes and their common applications.

14. Have a sample of each of the six types of plastic pipe available to pass around the class.

15. Describe the properties of ABS pipe and where it is typically used in a plumbing system.

16. Pass a sample of ABS pipe and an ABS fitting around the class.

17. Describe the properties of PVC pipe and where it is typically used in a plumbing system.

18. Pass a sample of PVC pipe and a PVC fitting around the class.

19. Describe the properties of CPVC pipe and where it is typically used in a plumbing system.

20. Pass a sample of CPVC pipe and a CPVC fitting around the class.

21. Describe the properties of PE pipe and where it is typically used in a plumbing system.

22. Pass a sample of PE pipe and a PE fitting around the class.

23. Describe the properties of PEX pipe and where it is typically used in a plumbing system.

24. Pass a sample of PEX pipe and a PEX fitting around the class.

25. Describe the properties of PB pipe and where it is typically used in a plumbing system.

26. Pass a sample of PB pipe and a PB fitting around the class.

27. Describe the problems associated with PB pipe and state that it is no longer being used.

28. Describe the procedures for storing and handling plastic pipe.

29. Explain what a DWV system is and some of its unique requirements.

30. Use Figure 9 (Slide 15) and Table 4 (Slide 16) to describe the various DWV fittings and where they are typically used.

31. Have samples of various DWV fittings available to pass around the class.

32. Review the objectives for the module.

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

34. Discuss the advantages and disadvantages of copper pipe.

35. Discuss the five different types of copper tubing and the common uses of each type.

36. Have samples of the different types of copper tubing available to pass around the class.

37. Explain how types K, L, M and DWV pipes are sized.

38. Explain how type ACR pipe is sized.

39. Pass samples of these types around the class so the students can see the differences.

40. Describe the color code used to identify the five types of copper tubing.

41. Have color-coded samples of tubing available to pass around the class.

42. Discuss strength and formability issues that must be considered when selecting copper pipes for an application.

43. Describe how to properly store and handle copper pipes.

44. Have samples of various copper fittings available to pass around the class.

45. Explain that pipe usage determines the type of fittings and valves used with copper pipe.

46. Explain that fittings and valves must be selected to minimize pressure drop. 

47. Describe the purpose of valves and how they operate.

48. Describe the six types of valves commonly used in water supply systems and give examples of their uses.

49. Have samples of each of the six valve types available to pass around to the class.

50. Describe the unique characteristics of DWV fittings.

51. Describe and demonstrate how press fittings are made.

52. Have a pressing tool available to pass around the class.

53. Explain what a bullhead tee is and why they should be avoided in piping systems.

54. Describe and demonstrate how to use a tee-pulling tool (Slide 11, Figure 5).

55. Have a sample of a tee connection made with a tee-pulling tool available to pass around the class (Slide 12, Figure 6).

56. Discuss the advantages of mechanically formed tees.

57. Introduce cast-iron pipe and its use in DWV systems.

58. Explain what ductile iron is and why it is used for pipe.

59. Explain that there are two types of cast-iron pipe: hub-and-spigot, and no-hub.

60. Describe the characteristics of hub-and-spigot pipe.

61. Have a sample of hub-and-spigot pipe available to pass around the class.

62. Describe the characteristics of no-hub pipe.

63. Have a sample of no-hub pipe available to pass around the class.

64. Discuss the size availability (diameters and lengths) of hub-and-spigot, and no-hub pipes.

65. Describe wall thickness classifications and state where each type of wall thickness is typically used.

66. Discuss the labeling of cast-iron pipe that conforms to Cast Iron Soil Pipe Institute (CISPI) standards.  Point out the CISPI trademark and pipe diameter markings (Slides 5 & 6, Figures 3 & 4).

67. Have samples of CISPI-labeled pipe available to pass around the class.

68. Discuss the storage and handling requirements for cast-iron pipe.

69. Explain that fittings change the direction of flow in DWV systems.

70. Have samples of sweeps and bends available to pass around the class
71. Describe the characteristics of standard bends and long bends and explain how sweeps are similar to ¼ bends.

72. Describe the characteristics and purpose of bends with heel inlets.

73. Have a sample of a bend with a heel inlet available to pass around the class.

74. Describe the characteristics and purpose of a closet bend.

75. Have a sample of a closet bend available to pass around the class.

76. Describe the characteristics and purpose of a closet flange.

77. Have a sample of a closet flange available to pass around the class.

78. Discuss the benefits of installing branches in piping systems.

79. Describe the characteristics and purpose of wyes.

80. Have a sample of a wye (single or double) available to pass around the class.

81. Discuss uses of the various DWV fittings.

82. Describe the characteristics and purpose of sanitary tees and sanitary crosses.

83. Have a sample of a sanitary tee and/or sanitary cross available to pass around the class.

84. Describe the characteristics and purpose of increasers.

85. Have a sample of an increaser available to pass around the class.

86. Describe the characteristics and purpose of traps.

87. Have a sample of a trap available to pass around the class.

88. Briefly introduce carbon steel piping, including its historical use and the components that it is made of. 

89. Describe the differences between black steel pipe and galvanized steel pipe.  Have samples of each type available to pass around the class.

90. Explain that to ensure quality, only use pipe that meets ASTM International standards.

91. Describe the characteristics of a standard pipe thread.

92. Explain what “thread engagement” is and how it relates to the proper sealing of a pipe joint.

93. Explain that the number of threads per inch and the number of threads needed for sealing vary according to pipe size.

94. Describe what is meant by nominal size.

95. Describe the three weights of steel pipe and how weight relates to wall thickness, inside diameter, and outside diameter. See slides 5 & 6 (Figure 2 and Table 3).

96. Describe labeling requirements for steel pipe.

97. Review the storage and handling requirements for steel pipe.

98. Describe the difference between pressure fittings and drainage fittings.  Have samples of each type available to pass around the class.

99. Describe the purpose of tees in a steel piping system including regular tees (Slide 8, Figure 4) and reducing tees (Slide 9, Figure 5).

100. Have samples of tees available to pass around the class.

101. Describe the purpose of elbows in a steel piping system.  Describe the different types of elbows and what they are used for.

102. Have samples of different types of elbows available to pass around the class.

103. Describe the purpose of unions in a steel piping system.  Describe and demonstrate how a ground-joint union goes together.

104. Have a ground-joint union available to pass around the class.

105. Describe the purpose of flange unions in a steel piping system.  Describe and demonstrate how a flange union goes together.

106. Have a flange union available to pass around the class.

107. Describe the purpose of couplings in a steel piping system.  

108. Have various couplings available to pass around the class.

109. Describe the purpose of nipples in a steel piping system.  

110. Have a sample of a nipple available to pass around the class.

111. Describe the purpose of crosses in a steel piping system.  

112. Have a cross available to pass around the class.

113. Describe the purpose of plugs (Slide 16, Figure 12), caps (Slide 17, Figure 13), and bushings (Slide 18, Figure 14) used in a steel piping system.  

114. Have samples of plugs, caps and bushings available to pass around the class.

115. Describe the four types of valves (globe, gate, ball, and stop-and waste) used in steel piping systems and explain how each is used are used for.  

116. Point out that globe valves are often used for throttling, but that gate valves are not suited for that purpose.

117. Have samples of each type of valve available to pass around the class.

118. Describe what corrugated stainless steel tubing (CSST) is and what it is used for.

119. Describe the advantages of using CSST when installing gas lines.  See Slides 3 & 4 (Figures 1 & 2).

120. Have samples of CSST available to pass around the class.

121. Explain that CSST is made by several manufacturers and sold as a system.  

122. Explain that tubing and fittings are not interchangeable between different manufacturers.

123. Have samples of different manufacturer’s tubing and fittings available to show their differences.

124. Discuss the various markings found on CSST.  Have samples of marked tubing available to pass around the class.

125. Discuss the importance of properly sizing CSST piping systems.

126. Explain that installers must be trained before they can install CSST systems.

127. Describe the pressures typically encountered in gas piping systems.

128. Explain that gas regulators are often required to lower the pressure in gas piping systems.

129. Have a gas regulator available to pass around the class.

130. Explain that ball valves or gas cocks are required in gas piping systems to shut off the flow of gas.

131. Have a gas cock and/or ball valve available to pass around the class.

132. Explain how individual appliances can be supplied with gas from CSST branches off the main CSST gas line.  

133. Explain how multiple appliances can be supplied with gas from CSST branches off the main CSST gas line.  

134. Explain how manifolds can be used to connect multiple appliances to the main CSST gas line.  See slides 11 & 12 (Figures 8 & 9).

135. Discuss the cutters used to cut CSST. 

136. Describe and demonstrate how to cut CSST with tube cutters.  

137. Allow students to practice cutting CSST with tube cutters.

138. Explain that only certain fittings and materials can be used to connect CSST to appliances and other pipe.

139. Describe and demonstrate how to connect CSST to an appliance with a straight fitting.  See slides 15-17 (Figure 12 & two-part figure 13).

140. Allow students to practice making a connection with a straight fitting.

141. Describe the use of stub-outs for connecting to hidden pipes.

142. Have a stub-out available to pass around the class.

143. Describe the use of regulator stub-outs for connecting to regulators.

144. Have a regulator stub-out available to pass around the class.

145. Explain that CSST sections can be connected together using CSST couplings.

146. Have CSST couplings available to pass around the class.

147. Explain that CSST sections can be connected together using CSST tees

148. Have CSST tees available to pass around the class.

149. Describe the do’s and don’ts of hanging and running CSST.

150. Explain that CSST can be supported with pipe clamps on a strut (Slide 22, Figure 18) or with pipe straps (Slide 23, Figure 19).

151. Have samples of pipe clamps and pipe straps available to pass around the class.

152. Describe the steps to take to protect CSST when it is concealed within walls or buried.

153. Describe the procedures for inspecting and testing installed CSST systems.

154. Explain that plumbers have to be familiar with the fixtures and faucets available because installing and repairing these fixtures is a major part of the plumber’s work.

155. Describe what fixtures and faucets are.

156. Review the Basic Principles of Sanitation and Safety in paragraph 2.0.0.

157. As each principle is reviewed, ask students if they can relate a situation where that principle was violated.

158. Discuss the various materials used to make fixtures, including the advantages and disadvantages of each material.

159. Ask students to relate the type of material used in the fixtures in their homes.  Ask them what they like or dislike about the material used in the fixtures in their homes.

160. Explain that fixtures are available in a variety of styles for residential and commercial applications.

161. Briefly review some of the requirement for fixtures in public buildings as set forth in the Americans with Disabilities Act of 1990 (ADA).

162. Describe the characteristics of a sink.
163. Describe the difference between sinks and lavatories.
164. Describe the characteristics of the four major categories of lavatories and sinks.  Note that Figure 2 is in two parts (Slides 6 & 7).

165. During a break, ask students to look at the sinks/lavatories in the rest rooms and report back to the class about the types they observed.

166. Describe the characteristics and installation requirements of wall-hung lavatories.

167. Explain how wall-hung lavatories are supported.

168. Describe the special characteristics of wheelchair-accessible lavatories.

169. During break, ask students to inspect the wheelchair-accessible lavatory in the rest room and note the differences.

170. Discuss how ADA affects plumbing installations and other construction areas. 

171. Describe the characteristics of a vanity-top lavatory.

172. Describe the characteristics of a pedestal lavatory.

173. Describe the characteristics of left- and right-hand bathtubs.

174. Describe the characteristics of whirlpool bathtubs. Note that Figure 8 is in two parts (Slides 13 & 14).

175. Explain that bathtubs are also available as freestanding, built-in, or bath-shower combinations.

176. Describe the characteristics of each type.

177. Ask students to describe the type of bathtub they have in their home.

178. Describe the characteristics of shower stalls.

179. Describe the characteristics of the different types of water closets.

180. Describe the characteristics of ADA-compliant water closets.

181. Describe the characteristics of water-conserving water closets.

182. Describe the basic operating principles of a flush toilet.

183. Describe  and compare the basic operation of five older-style water closets including the washdown water closet (Slide 19, Figure 13), the reverse-trap water closet (Slide 20, Figure 14), the siphon-jet water closet (Slide 21, Figure 15), the siphon-action water closet (Slide 22, Figure 16), and the blowout water closet (Slide 23, Figure 17).

184. Explain that these older water closets use a lot of water to flush.  They are still in use in older buildings, but are no longer permitted in new installations.

185. Explain the purpose of DWV systems.

186. Describe the three major parts of a DWV system.

187. Describe the eleven major components of a DWV system.  See paragraph 2.0.0.

188. Have students study Figure 2.  Then have them practice sketching a simple DWV system.

189. Describe the characteristics of fixture drains.

190. Have samples of fixture drains available to pass around the class.

191. Describe how traps operate to protect the safety of homes and other buildings.

192. Describe characteristics of traps.

193. Describe the undesirable conditions that a fixture trap protects against.

194. Have a fixture trap available to pass around the class.

195. Describe the characteristics of P-traps.

196. Have samples of different types of P-traps made of different materials available to pass around the class.

197. Describe the characteristics of interceptors and describe the types of materials they typically prevent from entering the sewer.

198. Describe the characteristics of S-traps and explain why codes no longer allow their installation.

199. Describe the integral traps built into water closets.  Explain why another trap should never be installed with a water closet.

200. Describe the basic parts of a trap and what each part does.

201. Describe the critical dimensions (Slide 11, Figure 9) and code requirements governing trap installations (Slide 12, Table 1).

202. Explain the proper function of a trap.

203. Explain that traps may lose their seal a number of ways.

204. Explain how a trap can lose its seal through siphonage.

205. Explain how a trap can lose its seal through aspiration and momentum.

206. Explain how a trap can lose its seal through oscillation.

207. Explain how a trap can lose its seal through backpressure.

208. Explain how a trap can lose its seal through evaporation.

209. Explain how a trap can lose its seal through capillary attraction.

210. Explain how a trap can lose its seal through a crack in the trap.

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

212. Explain the purpose of vents in a DWV system.

213. Discuss the placement of vents near traps.

214. Discuss issues related to the sizing of drains and vents.

215. Describe what drainage fittings are.

216. Describe the materials used to make DWV fittings.  Explain that not all fittings are available in all materials.

217. Explain that DWV fittings are made to allow for a smooth flow of wastes.

218. Describe how fittings should be installed to facilitate smooth flow.

219. Explain that purpose of sanitary fittings.

220. Describe the purpose of bends and describe various types of bends available.

221. Have samples of bends available to pass around the class.

222. Describe the purpose of bends with heel and side inlets.

223. Have samples of bends with heel and/or side inlets available to pass around the class.

224. Describe how to determine if a side inlet bend is a right side or left side inlet.

225. Explain why long sweep and short sweep ¼ bends are used at the base of DWV stacks.

226. Have long and short sweep ¼ bends available to pass around the class.

227. Describe the purpose of double ¼ bends.

228. Have a double ¼ bend available to pass around the class.

229. Describe the purpose of vent ells.

230. Have a vent ell available to pass around the class.  Explain that these ells are only available in plastic.

231. Describe the purpose of adapters.

232. Have various adapters available to pass around the class.

233. Describe the purpose of cleanouts and cleanout adapters.

234. Have samples of cleanout adapters available to pass around the class.

235. Describe the purpose of sanitary tees.  Discuss their usage restrictions.

236. Have a sanitary tee available to pass around the class.

237. Describe the purpose of vent tees.  Discuss their usage restrictions.

238. Have a vent tee available to pass around the class.

239. Describe the purpose of test tees.  

240. Have a test tee available to pass around the class.

241. Describe the purpose of sanitary wyes (Slide 32, Figure 28) and sanitary upright wyes (Slide 33, Figure 29).  

242. Have a sanitary wye available to pass around the class
243. Describe the purpose of vent branches (Slide 34, Figure 30) and inverted wyes (Slide 35, Figure 31).  

244. Have a vent branch and/or inverted wye available to pass around the class.

245. Describe the purpose of sanitary combinations.

246. Have a sanitary combination available to pass around the class.

247. .  Explain that combination fittings can be field-fabricated.  

248. Explain that there are a number of miscellaneous fittings available for DWV systems.

249. Describe the purpose of sanitary increasers.  

250. Have a sanitary increaser available to pass around the class.

251. Describe the purpose of sanitary increasers.  

252. Have a sanitary increaser available to pass around the class.

253. Explain the terms grade and slope as they relate to DWV systems.

254. Explain how important grade is to the proper functioning of DWV systems.

255. Explain what a building drain is and what purpose it serves.

256. Describe the various components of a building drain.

257. Describe the purpose of cleanouts.

258. Describe the characteristics of the building sewer and the materials it is typically made of.

259. Describe the characteristics of a sewer main.

260. Describe the characteristics of a municipal waste treatment plant and describe how it operates.

261. Describe the characteristics of a private waste disposal system.

262. Describe the major components of a septic system.

263. Ask students if any of them live in a home that uses a septic system.  If so, ask them about any problems they have experienced with it and actions taken to correct the problem.

264. Discuss various code and health issues associated with DWV systems.

265. Ask students to relate any incidents that they are aware of where a faulty DWV system caused a public health or safety problem.

Attachments for Learning Experiences: 
Notes & Reflections: 
Additional Resources

· Plastic Piping Handbook, Weimar, TX, Culinary and Hospitality Industry Publications Services

· www.plasticpipe.org (Plastic Pipe Institute) Information about plastic pipe applications.

· Contren Connect Level 1Plumbng Annotated Instructors Guide (available from the NCCER)
Additional Unit Plans: 

· Carbon Steel Pipe and Fittings

· Cast Iron Pipe and Fittings

· Copper Pipe and Fittings

· Corrugated Stainless Steel Tubing

· Plastic Pipe and Fittings

Culminating Performance Task 
Culminating Unit Performance Task Title:  
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
 
Attachments for Culminating Performance Task: 


Unit Resources 
Web Resources:
Attachment(s): 
Materials & Equipment: 

What 21st Century Technology was used in this unit:
Top of Form

	
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	
	Website
	
	


Bottom of Form
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