[image: image1.png](e

AL




Pressure and Non-pressure Systems

PLB 115


3-27-08

COURSE DESCRIPTION: This course covers pressure and non-pressure systems including piping for potable water, drainage, waste, vent, gas, air, and water. Topics include types of plumbing systems, and system design and size. At the conclusion of this course students will be able to rough-in basic plumbing systems for pressure and non-pressure pipe systems.   This is a CORE course.

CREDIT HOURS 

Theory
  

1 credit hour 

Lab



2 credit hours  

Total



3 credit hours

Note: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as manipulative (3:1 contact to credit ratio) or experimental (2:1 contact to credit hour ratio).

PREREQUISITE COURSES 
As required by college.
CO-REQUISITE COURSES 
As required by college.
INDUSTRY COMPETENCIES/STUDENT PERFORMANCE OBJECTIVES: 

Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab assignments, or any combination of specifications.

INDUSTRY COMPETENCIES:

· Explain safety requirements associated with pressure and non-pressure piping systems.
· Use tools safely and properly.
· Describe types and design of pressure and non-pressure piping systems.
· Install potable water systems.
· Install DWV systems for residential and commercial applications.
· Install venting systems.
· Install fuel gas pipe systems.
· Install compressed air systems.
GENERAL INSTRUCTIONAL GOALS:  

Cognitive:   Comprehend foundational knowledge of plumbing principles and practices.

Performance: Apply foundational knowledge of plumbing principles and practices.

Affective:  Value the importance of safety while performing plumbing activities.
	MODULE A – TYPES OF PLUMBING SYSTEMS AND SYSTEM DESIGN

	INDUSTRY COMPTENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	A1.0
Explain safety requirements associated with pressure and non-pressure piping systems.
	A1.1
This competency is measured cognitively.
	B

	A2.0
Use tools safely and properly.
	A2.1
Given common tasks associated with pressure and non-pressure piping systems select the appropriate tool and demonstrate its use. 

NOTE:  This is an ongoing evaluation.
	3b

	A3.0
Describe types and design of pressure and non-pressure piping systems.
	A3.1
This competency is measured cognitively.
	B

	LEARNING OBJECTIVES 

	A1.1.1
Describe the use and purpose of material safety data sheets (MSDS).

A1.1.2
Explain the importance of maintaining a clean work environment.

A1.1.3
Describe the common acts and conditions that cause accidents and how to prevent common accidents.

A1.1.4
Describe the use and care of personal protective equipment.

A1.1.5
Explain how to work safely in and around a trench.

D1.1.6
Explain lockout/tagout procedures.
	B
B
B

B

b
b

	A2.1.1
Explain basic hand and power tools used in pressure and non-pressure piping systems and their uses.

A2.1.2
Explain the importance of maintain hand and power tools.

A2.1.3
Describe the use of measuring, layout, and cutting tools.
	B
B

B

b

	A3.1.1
Describe the process in which water is distributed in municipal, residential, and private water systems.

A3.1.2
Identify major components of water distribution systems, and describe the function of each component.

A3.1.3
Describe types of pipe used for corrosive and non-corrosive applications.

A3.1.4
Describe how to prevent backflow for potable water systems.

A3.1.5
Describe the minimum and maximum pressures associated with various pipe systems.

A3.1.6
Describe how to protect pipe systems during and after installation.
	B
B

c

b
B

b

	Module A Outline
· Safety

· MSDS

· Common causes of accidents

· PPE

· Trenching

· Lockout/Tag out

· Tools

· Basic tools

· Tool maintenance

· Measuring and layout

· Plumbing system pipes types and design

· Types

· Corrosive and non-corrosive 

· Drainage, waste, and vent

· Water supply

· Gas supply

· Compressed air

· Other

· System design

· Water distribution systems

· Drainage, waste, and vent systems
· Residential

· Commercial

· Industrial

· Other


	MODULE B – POTABLE WATER SYSTEMS

	INDUSTRY COMPTENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	B1.0
Install potable water systems.
	B1.1
Given the requirements of a residential water distribution system, install the pipes and fixtures.
B1.2
Given the requirements of a commercial water distribution system, install the pipes and fixtures.
	3b
3b

	LEARNING OBJECTIVES 

	B1.1.1
Describe the process of installing various types of piping and connections to fixtures for residential potable water system.
B1.1.2
Describe how to anchor, support, and protect piping systems for residential piping system.

B1.1.3
Describe how to pressure test residential piping system.
B1.1.4
Describe the importance of maintaining structural integrity of the residence.
	b

b

b

B

	B1.2.1
Describe the process of installing various types of piping and connections to fixtures for commercial potable water system.

B1.2.2
Describe how to anchor, support, and protect piping systems for commercial piping system.

B1.2.3
Describe how to pressure test commercial piping system.

B1.2.4
Describe the importance of maintaining structural integrity of the commercial building.
	b

b

b

B

	Module B Outline

· Residential

· Water service pipe

· Internal distribution piping

· Testing
· Backflow prevention
· Fixture connections

· Commercial

· Water service pipe
· Internal distribution piping

· Testing
· Backflow prevention
· Fixture connections


	MODULE C – DRAINAGE, WASTE, AND VENT (DWV) SYSTEMS

	INDUSTRY COMPTENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	C1.0
Install DWV systems for residential and commercial applications.
	C1.1
Select and install DWV piping system components for residential applications.

C1.2
Select and install various types of corrosive-resistant waste piping systems for commercial applications.
	3b
3b

	C2.0
Install venting systems.
	C2.1
Select and install various types of venting systems based on local codes and application.
	3b

	LEARNING OBJECTIVES

	C1.1.1
Explain general safety and code requirements for installing a residential DWV system.

C1.1.2
Describe types of pipes and fittings used for residential DWV.
C1.1.3
Describe how to determine proper slope and grade for residential applications.
C1.1.4
Describe the requirements for the building drain and building sewer.

C1.1.5
Describe requirements for installing backwater valves based on local and state code.

C1.1.6
Describe how to install backwater valves.

C1.1.7
Describe how to install hangers and supports for DWV residential systems.

C1.1.8
Describe how to test DWV residential systems. 

C1.1.9
Describe the importance of maintaining structural integrity.
	B
a

C

B

B

b

b

b

B

	C2.1.1
Explain general safety and code requirements for installing a commercial DWV system.

C2.1.2
Describe types of pipes and fittings used for commercial DWV.

C2.1.3
Describe how to determine proper slope and grade for commercial applications.

C2.1.4
Describe the requirements for the building drain and building sewer.

C2.1.5
Describe requirements for installing backwater valves based on local and state code.

C2.1.6
Describe how to install backwater valves.

C2.1.7
Describe how to install hangers and supports for DWV commercial systems.

C2.1.8
Describe how to test DWV commercial systems. 

C2.1.9
Describe the importance of maintaining structural integrity.

C2.1.10
Describe provisions for subsoil drainage.

C2.1.11
Describe various types of corrosive wastes.

C2.1.12
Match the type of corrosive-resistant waste piping to its application.

C2.1.13
Describe how to performance test corrosive-resistant piping.
	B

a

C

B

B

b

b

b

B

B

a
a

b

	C3.1.1
Describe the principles of venting.

C3.1.2
Identify various types of vents and match them to their intended application. 

C3.1.3
Design a vent system according to local code requirements.
	B

a

B


	Module C Outline

· Residential DWV

· Pipes and fittings

· Drainage 

· Backwater valves

· Installation and testing

· Hangers and supports

· Structural integrity

· Commercial DWV

· Pipes and fittings

· Drainage 

· Backwater valves

· Installation and testing

· Hangers and supports

· Structural integrity

· Corrosive-resistant waste piping

· Corrosive wastes

· Types

· Borosilicate glass pipe

· Plastic pipe

· Silicon cast-iron pipe

· Stainless steel pipe 

· Performance testing
· Venting systems

· Principles of venting

· Local code requirements

· Types of vents

· Installing vents


	MODULE D – FUEL GAS PIPE SYSTEMS

	INDUSTRY COMPTENCIES
	PERFORMANCE OBJECTIVES
	KSA Indicators

	D1.0
Install fuel gas pipe systems.
	D1.1
Install a natural gas pipe system.
D1.2
Install a propane gas pipe system.
	3b
3b

	D2.0
Install compressed air systems.
	D2.1
Install a basic compressed air system.
	3b

	LEARNING OBJECTIVES 

	D1.1.1
Describe safety considerations associated with natural gas piping systems.

D1.1.2
Identify the components of a natural gas system and describe their function.

D1.1.3
Describe techniques for installing various natural gas appliances.

D1.1.4
Discuss code requirements for sizing and installing natural gas pipe systems.

D1.1.5
Describe how to test a natural gas pipe system.
	B

a

b

B

b

	D1.2.1
Describe safety considerations associated with propane gas piping systems.

D1.2.2
Identify the components of a propane gas system and describe their function.

D1.2.3
Describe techniques for installing various propane gas appliances.

D1.2.4
Discuss code requirements for sizing and installing propane gas pipe systems.

D1.2.5
Describe how to test a propane gas pipe system.
	B

a

b

B

b

	D2.1.1
Describe safety considerations associated with compressed air.

D2.1.2
Identify the components of a compressed air system and describe their function.

D2.1.3
Describe the applications of compressed air systems.

D2.1.4
Identify different methods of conditioning compressed air.
	B

a

B

b

	Module D Outline
· Natural

· Safety precautions

· Components

· Functions

· Connecting appliances

· Codes and certification requirements
· Design, size, purge, and test

· Propane

· Safety precautions

· Components

· Functions

· Connecting appliances

· Codes and certification requirements
· Design, size, purge, and test

· Compressed air

· Safety

· Components

· Applications of compressed air systems

· Methods of conditioning compressed air

· Installing compressed air systems


Learning Objectives Table of specifications

The table below identifies the percentage of cognitive objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Facts/ Nomenclature

A/a
	Principles/ Procedures

B/b
	Analysis/ Operating Principles
C/c
	Evaluation/ Complete Theory
D/d

	Module A
	-
	94%
	6%
	-

	Module B
	-
	100%
	-
	-

	Module C
	20%
	72%
	8%
	-

	Module D
	21%
	79%
	-
	-


	Knowledge, Skills, and Attitudes (KSA) Indicators

	
	Value
	Key Word(s)
	Definition

	Performance 
Ability 
	4
	Highly 

Proficient
	Performs competency quickly and accurately.  Instructs others how to do the competency.

	
	3
	Proficient
	Performs all parts of the competency.  Needs only a spot check of completed work.

	
	2
	Partially

 Proficient
	Performs most parts of the competency.  Needs help only on hardest parts.

	
	1
	Limited 

Proficiency
	Performs simple parts of the competency.  Needs to be told or shown how to do most of the competency.

	Knowledge of Skills
	d
	Complete

Theory
	Predicts, isolates, and resolves problems about the competency.

	
	c
	Operating Principles
	Identifies why and when the competency must be done and why each step is needed.

	
	b
	Procedures
	Determines step-by-step procedures for doing the competency.

	
	a
	Nomenclature
	Names parts, tools, and simple facts about the competency.

	Knowledge
	D
	Evaluation
	Evaluates conditions and makes proper decisions about the subject.

	
	C
	Analysis
	Analyzes facts and principles and draws conclusions about the subject.

	
	B
	Principles
	Identifies relationship of basic facts and states general principles about the subject.

	
	A
	Facts
	Identifies basic facts and terms about the subject.

	Affective
	*5
	Characterization 

by Value
	Acting consistently with the new value.

	
	*4
	Organization
	Integrating a new value into one's general set of values, giving it some ranking among one's general priorities.

	
	*3
	Valuing
	Showing some definite involvement or commitment.

	
	*2
	Responding
	Showing some new behaviors as a result of experience.

	
	*1
	Receiving
	Being aware of or attending to something in the environment.

	Alpha Scale Values - Any item with an upper case letter (A, B, C, D) by itself is taught as general information on a topic.  This information may be related to the competency or encompass multiple competencies.  Examples might include mathematical computations or knowledge of principles such as Ohm’s Law.

A lower case letter indicates a level of ”Knowledge of Skills."  Individuals are taught information pertaining to performing a competency .  These may be indicated alone or in conjunction with a numerical scale value.  A lower case letter by itself indicates the individual is not required to perform the task-just know about the task.  (example: Can state or explain procedures for doing a task).

Numerical Scale Values - The numbers reflect the levels the individual will be able to perform a competency. Number values are always accompanied by lower case letters (i.e. 1a, 2b, 3c...etc.) in order to specify the level of knowledge of skills associated with the competency.   

Example:  An individual with a competency with a scale indicator of 3b has received training of knowledge of skills whereby he or she can determine the correct procedures and perform with limited supervision; only requiring evaluation of the finished product or procedure.

Asterisk items indicate desired affective domain levels and are used to indicate the desired level for a given competency.   They may be used independently or with other indicators (i.e.   1a-*1, 2c-*3).  If used with another indicator, separate with a hyphen.

NOTE:  Codes indicate terminal values.


PLB 115





PRESSURE & NON-PRESSURE SYSTEMS





Plan of Instruction





Effective Date:  NLT Fall 2009  							Version Number: 2008-1  						








The Alabama Community College System

Copyright © 2008
All Rights Reserved

PAGE  
9
ACCS Copyright© 2008
All rights reserved


