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PATHWAY:  
Firefighting
COURSE:  

Applications of Firefighting
UNIT 16: 

PS_AFF_16 Hose, Nozzles, Streams and Foam
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Annotation: 
Upon successful completion of this course, students will have received orientation and preparation for entry level positions in the fire service, including the opportunity to sit for the Firefighter 1 National Professional Qualifications certification test. For effective hands-on learning, students will gain experience using firefighting and personal protective equipment, and standard industry apparatus, as well as participate in procedural lessons during live fire simulations.
**Teacher’s Note: This unit should be a review unit as the material was covered in a previous unit.
Grade(s):  

	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  

16  Hours
Author: 
Captain Jeff Alberts; adapted with permission from Fundamentals of Firefighting, Second Edition by Jones and Bartlett
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.
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GPS Focus Standards: 
PS-AFF-15. Learn skills and methods associated with fire hoses, nozzles, appliances, streams, and foam in the fire service. Students will: 
a. Define fire hydraulics. 
b. Demonstrate how to prevent water hammer.
c. Describe hose construction, inspection, cleaning, and maintenance. 

d. Demonstrate the process used to roll, lay, and load hose. 

e. Demonstrate procedures for connecting, carrying, and advancing hose. 

f. Compare types, designs, pressure effects, and flow capabilities of nozzles and appliances. 

g. Investigate how foam works in firefighting. 

h. Compare types and the procedures for making and applying foam. 
GPS Academic Standards:


No Academic Standards Associated with this Chapter 
National / Local Standards / Industry / ISTE: 
This course meets the requirements of NFPA1001 – Standard Fire Fighter Professional Qualifications and all other state, local and provincial health and safety regulatory requirements.
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Enduring Understandings: 

Mastery of standards through project-based learning, technical skills practice, leadership development activities and Skills USA participation will provide students with a competitive edge for entry into fire and emergency services. In addition, the procedures and protocols used in this class are the most current recommendations of the International Association of Fire Chiefs and the National Fire Protection Association (NFPA).
Essential Questions:
· Why is it important to clean fire hose?

· How can supply hose loads cause wear on the edges of the hose?

· Why should reverse lay be used?

· What advantage does a split hose load have?

· How does foam work?

· Why are there multiple types of class B foam?
Knowledge from this Unit:  
Students will:
· Understand properties of fire hydraulics including energy, pressure, and water flow as related to fire suppression.
· Identify Fire hose variations based on size and construction.
· Explain how hoses are connected with couplings.
· Summarize the routine care and maintenance procedures necessary to ensure proper functioning of a fire hose.
Skills from this Unit:
Students will be able to:

· Replace the Swivel Gasket.
· Simulate the various methods of applying foam.

· Demonstrate the methods for coupling and uncouple a fire hose.

· Unload and advance the wyes lines.

· Place a foam line in service.

· Connect a hose line to a fire department connection

· Perform the methods for coupling and uncoupling a fire hose.
· Mark and replace a defective hose section

· Attach a soft suction and hard suction hose to a fire hydrant.

· Demonstrate a working hose drag and shoulder carry.

· Unload and advance the wyes lines.

· Advance, drain and carry a hose.
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Assessment Method Type:
	
	Pre-test

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

	
	__ Quizzes/Tests

_x_ Unit test

	x
	Group project

	
	Individual project

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

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

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

__ Academic prompts

__ Practice quizzes/tests

	x
	Subjective assessment/Informal observations

	
	_x_ Review Questions
_X_ Observe students working with partners

_x_ Observe students role playing

	
	Peer-assessment  

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

__ Peer editing and/or critiquing

	x
	Dialogue and Discussion

	
	_x   Student/teacher conferences
_x_ Partner and small group discussions

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

	x
	Constructed Responses

	
	_x_ Chart good reading/writing/listening/speaking habits

_x    Application of skills to real-life situations/scenarios

	x
	Post-test


Assessment Attachments and / or Directions: 
Hoses, Nozzles, Streams and Foams Exam
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•
LESSON 16: Hose, Nozzles, Streams and Foam

1. Identify the standards. Standards should be posted in the classroom.
 PS-AFF-15. Learn skills and methods associated with fire hoses, nozzles, appliances, streams, and foam in the fire service. Students will: 
a. Define fire hydraulics. 
b. Demonstrate how to prevent water hammer.
c. Describe hose construction, inspection, cleaning, and maintenance. 

d. Demonstrate the process used to roll, lay, and load hose. 

e. Demonstrate procedures for connecting, carrying, and advancing hose. 

f. Compare types, designs, pressure effects, and flow capabilities of nozzles and appliances. 

g. Investigate how foam works in firefighting. 

h. Compare types and the procedures for making and applying foam.
2. Review Essential Questions. Post Essential Questions in the classroom.

· Why is it important to clean the components of a fire hose?

· How can supply hose loads cause wear on the edges of the hose?

· Why should reverse lay be used?

· What advantage does a split hose load have?

· How does foam work?

· Why are there multiple types of class B foam?

3. Identify and review the unit vocabulary. Terms may be posted on word wall.

	Accordion hose load
	Adaptor
	Adjustable-gallonage Fog Nozzle

	Aeration
	Alcohol-resistant Foam
	Attack Engine

	Aqueous Film-Forming Foam (AFFF)
	Large-Diameter Hose (LDH)
	Automatic-adjusting Fog Nozzle

	Ball Valves
	Bankshot (Bank-Down) Method
	Batch Mixing

	Booster Host (Booster Line)
	Breakaway Nozzle
	Bresnan Distributor Nozzle

	Butterfly Valves
	Cellar Nozzle
	Class A Foam

	Class B Foam
	Double-Female Adaptor
	Double Female Connector

	Double-Jacket Hose
	Double-Male Adaptor
	Double-Male Connector

	Dutchman
	Film-Forming Fluoroprotein (FFFP)
	Fire Hydrolics

	Fixed-Gallonage Fog Nozzle
	Flat Hose Load
	Flouroprotein Foam

	Foam Concentrate 
	Foam Eductor
	Foam Injector

	Foam Proportioner
	Foam Solution
	Fog-Stream Nozzle

	Forward Lay
	Four-Way Hydrant Valve
	Friction Loss

	Gate Valves
	Gated Wye
	Handline Nozzle

	Hard Suction Hose
	Higbee Indicators
	Horseshoe Hose Load

	Hose Appliance
	Hose Clamp
	Hose Jacket

	Hose Liner (Hose Inner Jacket)
	Hose Roller
	Attack Hose/Line

	Low-Volume Nozzle
	Master Stream Device
	Master Stream Nozzle

	Medium-Diameter Hose (MDH)
	Mildew
	Nozzle

	Nozzle Shut-Off
	Piercing Nozzle
	Premixed Foam

	Protein Foam
	Reducer
	Reverse Lay

	Rocker Lugs (Rocker pins)
	Rubber-covered Hose (Rubber-jacket hose)
	Siamese Connection

	Small-Diameter Hose (SDH)
	Smooth-bore Nozzle
	Smooth-bore tip

	Soft Suction Hose
	Spanner Wrench
	Split Hose Bed

	Split Hose Lay
	Storz-type (nonthreaded) Hose Coupling
	Supply Hose (Supply Line)

	Sweep (Roll-on) Method
	Threaded Hose Coupling
	Triple-layer Load

	Water Curtain Nozzle
	Water Hammer
	Water Thief

	Wye
	
	



4.    Access and review the Hoses, Nozzles, Streams and Foams Lecture Outline.  Use the pre-lecture activity to motivate students about learning the logistics, details and skills needed to identify the components and function of hoses, nozzles, streams and foams.
5.
Present the Hoses, Nozzles, Streams and Foams PowerPoint and use the Hoses, Nozzles, Streams and Foams Lecture Outline to provide commentary, explanation, and additional detail throughout the presentation.  The lecture outline is broken down into sectional topics that coincide with specific slides in the PowerPoint.  Each section provides detailed information that should be explained to the students as they follow along with the presentation.  

6.
Refer to the summary and post-lecture sections of the Hoses, Nozzles, Streams and Foams Lecture Outline.  Initiate class discussion to assess the students’ understanding of the material.  Lead the class through the wrap-up activities.
7.
Print and distribute pages 1-3 of the Hoses, Nozzles, Streams and Foams Exam and refer to page 4 as an answer key.  Have students complete the assessment.  It is up to the instructor whether or not students may use their notes.  
•
ATTACHMENTS FOR LESSON PLANS:
Hoses, Nozzles, Streams and Foams Lecture Outline

Hoses, Nozzles, Streams and Foams PowerPoint

Hoses, Nozzles, Stream and Foams Exam

•
NOTES & REFLECTION: 

This unit was adapted from Chapter 16 of the Fundamentals of Firefighting, Second Edition by Jones and Bartlett.  There is additional information and activities, including skill drills and review that can be accessed from the associated website.  Refer to the link below:

http://www.firefighter.jbpub.com/chapter_list.cfm?cid=3602
Note these activities require students to have access to the internet.
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Web Resources:
www.usfa.gov
www.firefighternearmiss.com
www.dhs.gov
www.fema.gov
Materials & Equipment: 
• Computers with Internet Access
• Projection Equipment
• Text Books 
• Writing utensils and paper
21st Century Technology Used: 
	X
	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
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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