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State Fire Training

Mission Statement

The mission of State Fire Training is to enable the California fire service to safely t Nfe
and property through education, training, and certification.

California Fire Service Training and Education System

The California Fire Service Training and Education System (CFSTES) stablished to
provide a single statewide focus for fire service training in California. C ig"a composite
of all the elements that contribute to the development, delivery, an minigtration of training
for the California fire service. The authority for the central coordigféi s effort is vested
in the Training Division of the California State Fire Marshal's Office wigh oversight provided by

the State Board of Fire Services. \

The role of CFSTES is one of facilitating, coordinating ssISging in the development and
implementation of standards and certification for the ire service. CFSTES
manages the California Fire Academy System by jding, standardized curriculum and
tests; accredited courses leading to certificatio standardized training programs for
local and regional delivery; administering the c tion system; and publishing Certification
Training Standards, Instructors Guides, St ntals, Student Supplements, and other
related support materials.

This system is as successful and effe€tive asithe people involved in it are. It is a fire service
system developed by the fire service, f fire service... and we believe it is the best one in
the country.

Acknowledgments

State Fire Training coor
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ed the development of the material contained in this guide.
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personnel igfielatethgcCupations that are pursuing State Fire Training certification.
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Student Profile

Target Group
Fire service emergency response personnel

Prerequisites
U California Drivers License, Class B, fire fighter restricted (minimum) V

U Fire Fighter I training recommended

None

Desired Attendance Time Frame QQ

October 2008 Student Profile
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Class Requirements and Space

The characteristics of the classroom and support facilities have a great impact on the le g
environment and the instructor's success or failure. For this course, it is advisable
instructor to adhere as closely as possible to the following guidelines.

Equipment

Writing board with markers/erasers V
Appropriate audiovisual equipment

Appropriate audiovisual materials

Pumping Grounds and Equipment \

1. Fire apparatus

Materials
4 Unitl

=  Course outline
= Calendar of events
= Progress chart

= Activity 1-1-1: Math Skills Pretes
U Unit2

3-10-1: Fireground Hydraulics

None
U Unit5
= Activity 5-6-1: What's Wrong!

October 2008 Class Requirements and Space
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U Unit6
= Pumping Exercise 6-1-1: Operating from Draft
= Pumping Exercise 6-1-2: Operating Using a Forward Lay
= Pumping Exercise 6-1-3: Operating Using a Reverse Lay
= Grading Sheet

O Written Tests

= Testl V
= Test2

= Test3 ‘ ,

= Certification Exam \

October 2008 Class Requirements and Space
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Introduction to the Manual

The 2008 Fire Apparatus Driver/Operator 1B Instructor Guide has been updated to re
current 2009 NFPA 1002 Standard for Fire Apparatus Driver/Operator Profession

Qualifications. This course also requires two corresponding textbooks: the secon n
IFSTA's Pumping Apparatus Driver/Operator Handbook and the Fire Apparat
Driver/Operator 1B Student Supplement published by State Fire Training. All ceftification

exam questions were developed using any one of these textbooks. V
During the revision process, the developers included the following: 0
e Anincrease in group and individual activities
e Endnotes detailing specific code sections as they relate %o the [esson plan
e PowerPoint slides for all lesson plans

e Video clips for the pumping exercises

= Fa'

This publication is intended to serve as an instr and includes lesson plans, a slide

£

| Of instruction, behavioral objective,
, lesson content, and endnotes. Suggested

has been developed that contains: a time fr
materials needed, references, preparati
application methods have been identified thrgu
presentation.

e Time Frame: The estimateg

e Level Of Instruction:
fulfill. Obviously, yo
conditions, and t

e Behavioral O e behavioral objective is a statement of the student's
performan d at the end of instruction. You must ensure that enough information is
given in tion and/or activities to enable the student to perform according to

ces: These are the specific references the curriculum development team used

hen developing the lesson plan. In addition, references may be listed as additional study
alds for instructors to enhance the lesson -- books, manuals, bulletins, scripts, visual aid
utilization plans, and the like. The corresponding pages in the student supplement are
also listed here.

October 2008 Introduction to the Manual
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e Preparation: The motivational statement connects the student with the lesson plan topic
through examples or illustrations relating to their occupation, injury, and even mortali
You will need to develop this statement to fit your target audience.

e Lesson Content: Includes information used in the four-step method of instructi

Cognitive Lesson Plans

PRESENTATION APPLICATI
Everything you say or display Student P jpatio
Content e Questions
Notes o Activitigs
. Vi ues

Psychomotor Lesson Plan

OPERATIONS Y POINTS
Specific actions to be performed by the The when, where, why, and
students h stricks of the trade")
Begin with a verb, followed by a noun ty practices

Appendix A — Instructor Tests
e Course tests with answer keys.

Appendix B — Student Tests

e Test masters to copy for y& Jents. Keep these in good condition to use for future
classes. Collect theseg€sts ey have been graded and discussed in class.
in will ing th me tests for

October 2008 Introduction to the Manual
Page vii
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Course Outline

Course Objectives: To...

a) Provide students with information on pump construction and theory of p
operations.

b)  Provide students with methods for performing basic hydraulics.

c) Provide students with information and techniques on basic ins ns,
documentation, maintenance, and troubleshooting fire pumps.

d) Provide students with the opportunity to increase their pig skifls during
simulated pumping conditions. < ,

Course CoNteNnt.. ... \ .............................. 40:00
Unit 1: Responsibilities, Standards, and Laws

1-1  Orientation And Administration..................
1-2  Fire Apparatus Driver/Operator Respo
Unit 2: Fire Pump Construction and Theor

2-1 Types of Fire PUMPS........cooovvvvie @

2-2  Pump Mounting And Drive Arramge :
2-3  Pump Piping ANd ValVes ... Bl .o B 0:15
2-4  Automatic Pressure Control o= SRR 0:15
2-5  Priming DEVICES......o gl ittt e e e et e e e e e e aaaaaaas 0:15

2-6  Pump Panel INStruMBRLALION ............coeiiiiiiiiiiee e 0:15
2-7  Auxiliary Cooling [o > 0:15
Unit 3: Hydraulics
3-1 Basic Hy Inology And SYMbOIS .......ccooviiiiiiii 0:30
3-2 Mathe VI . ettt ettt ettt e ettt e ettt e e et e et et eeeen e e e enn e eenanas 1:00
3-3  ChafacteNgtics Of Water and Principles Of PresSsure ..........cooovvuvviiiiieeeeeeeeiiinnnnnn. 0:30
3-4 nc Features Of Water SYSIEMS........coooiiiiiiiiiiee e 0:15
3-5 INOZZIE TNEOIY ...t e e ettt e e e e e e e e enannaans 0:30
- alctating GallonNs Per MINULE .........oooiiiiiiiiiiie e 0:30
CIPIES OF FrICHON LOSS ..utuuiiiiiiiiiiiiiiiee ettt e e e e e e 0:15
riction Loss Formulas And CalCulations............coooeeiiiiiiiiiiiineeeeeeeeeiie e 4:00
3- PUMP DiSCNAIGE PreSSUIE.... ittt e e 0:30
3-10  Fireground Hydraulic CalCUlatiONS............uuuiiieiiiieiiiiiiie et 1:00
October 2008 Course Outline
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Unit 4: Inspection, Maintenance, and Troubleshooting
4-1  Inspecting The PUmMpP Drive SYSIEMS.........iiiiiiiiiiiiiiiiie et e 0:15
4-2  Inspecting The Pump Priming SYSTEMS .......cooiiiiiiiiiiiiiee e '
4-3  Inspecting The Pump Pressure Control Systems
4-4  PUMP SErVICE TeSHNG.....ceieiiiiiii it e et e e e eeataba e e e e e e eeeeened
4-5 Maintenance Of The Pump And Control Systems
Unit 5: Pump Practices
5-1 Making The Pump Operational (From Tank)
5-2  Transitioning To An External Water Supply.........ccceevvvnnnnn.
5-3  Operating From A Hydrant...............ooooviiiiiiiiiineeeeeeenne
5-4  Principles And Practices Of Drafting Operations ........&........
5-5  Principles Of Relay Pump Operations .....................
5-6  Troubleshooting Pump Operations.................
5-7  Principles Of Tandem Pumping Operations
5-8 Principles Of Dual Pumping Operations
5-9  Principles And Practices Of Foam O
5-10 Sprinkler And Standpipe Support .........3
Unit 6: Pumping Exercises

6-1 Introduction To The PumpingfExercj :
Practice and Testing the PUmMpPIiNg BXEICIFES ...c.ouuuiiiiieiiiiiiiiiiiie et eeeeeeees 13:00

0] T =13 T T TP 2:00

Review And Certification E %@

Texts and Refer

ervice Instructor's Manual, Waterous Pump Company, 1996 Edition

. PA 1002: Standard for Fire Apparatus Driver/Operator Professional Qualifications, 2009
Edition

e NFPA 1451: Standard for a Fire Service Vehicle Operations Training Program, 2007
Edition

October 2008 Texts and References
Page ix
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e NFPA 1500: Standard on Fire Department Occupational Safety and Health Program, 2007
Edition

e NFPA 1582: Standard on Comprehensive Occupational Medical Program for Fire
Departments, 2007 Edition

e NFPA 1901: Standard for Automotive Fire Apparatus, NFPA, 1999 Edition

e NFPA 1911: Inspection, Maintenance, Testing, and Retirement of In-Servige AutOmotive
Fire Apparatus, 2007 Edition

e Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Editio

e Title 49 CER Transportation, U.S. Government Printing Office, Octob dition
e Type lll Training Manual, Rincon Valley Fire District, 2002 Editio

N\

October 2008 Texts and References
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Calendar of Events

DAY | TOPIC | TITLE TIME | ACTIVITY | EVALUA
1-1 Orientation And Administration 1:30 1-1-1
Fire Apparatus Driver/Operator
12 Respol?]psibilities P 0:30
2-1 Types Of Fire Pumps 0:45
2-2 Pump Mounting And Drive Arrangements 0:30
2-3 Pump Piping And Valves 0:15
2-4 Automatic Pressure Control Devices 0:15
2-5 Priming Devices 0:
2-6 Pump Panel Instrumentation :
Day 1 2-7 Auxiliary Cooling Devices
3-1 Basic Hydraulic Terminology And Symbo
3-2 Mathematics Review 3-2-1
3.3 | Characteristics Of Water And Princj
Pressure
3-4 Principle Features Of Water S 0:15
3-5 Nozzle Theory 0:30
3-6 Calculating Gallons Per 0:30 3-6-1
3-7 0:15
8:00
3-8 4:00 3-8-1
3-9 0:30 3-9-1
1:00 Test 1
3-10 1:00 3-10-1
Day 2 |41 0:15
4-2 0:15
4-3 0:15
4 PUmp Service Testing 0:45
Day 2 Total | 8:00
aintenance Of The Pump And Control 1:00
Systems '
0:30 Test 2
Making The Pump Operational (From Tank) | 0:30
Transitioning To An External Water Supply 0:30
Operating From A Hydrant 0:30
Principles And Practices Of Drafting )
Operations 0:30
5-5 Principles Of Relay Pump Operations 1:30
5-6 Troubleshooting Pump Operations 1:00 5-6-1
5-7 Principles Of Tandem Pumping Operations | 0:15
October 2008 Calendar of Events
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*Mandatory Pumping Exercises

DAY | TOPIC | TITLE TIME | ACTIVITY | EVALUATION
5-8 Principles Of Dual Pumping Operations 0:15
Principles And Practices Of Foam
59 Oper§ions 100
5-10 | Sprinkler And Standpipe Support 0:30
Day 3 Total | 8:00
0:30 Test
Introduction To The Mandatory Pumpin
6-1 | Exercises i i 0:30
Day 4 Operating From Draft Exercise
Operating Using A Forward Lay Exercise 7:00
Operating Using A Reverse Lay Exercise
Day 4 Total | 8:
Practice Pumping Exercises
Day 5 Grat_jed Exercise_s_ _ Perfo_rr_nan_ce Exams
Review And Certification Exam Cert|f|c|at|on Exam
Day

October 2008

Calendar of Events
Page xii
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TOPIC: 1-1: Orientation And Administration
TIME FRAME: 1:30
LEVEL orF INSTRUCTION: Level |
AUTHORITY: 2009 NFPA 1002: Chapters 1 and 4
BEHAVIORAL OBJECTIVE:
Condition: Given an activity and oral evaluation y
Behavior: The student will confirm knowledge afthe cQurse objectives by

completing the activity and oral

to the information
rator 1B Student

ges 1-8 and Pumping
ook, IFSTA, Second Edition,

Standard: To the instructor's satisfaction agcordi
contained in Fire Apparatu i
Supplement, SFT, 200
Apparatus Driver/Oper

Pages 1-10
MATERIALS NEEDED: e Writing boar ith markers/erasers
e Approprigte a ual equipment
e Appropg udipvisual materials
e Progress
o Individual Activity 1-1-1: Math Skills Pretest

REFERENCES: PA 1002: Standard for Fire Apparatus Driver/Operator

#ﬂ essional Qualifications, 2009 Edition, Chapters 1 and 4
*QN\FPA 1451: Standard for a Fire Service Vehicle Operations
raining Program, 2007 Edition

NFEPA 1500: Fire Department Occupational Safety and

Health Program, 2007 Edition, Chapter 6

e NFPA 1582: Standard on Medical Requirements for Fire
Fighters, 2007 Edition
@ ¢ NFPA 1911: Inspection, Maintenance, Testing, and

Retirement of In-Service Automotive Fire Apparatus,

2007 Edition

e Pumping Apparatus Driver/Operator Handbook, IFSTA,
First Edition, Pages 1-10
PRERARATION: Each instructor must develop a motivational statement on why

the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

October 2008 1-1: Orientation And Administration
Page 1
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Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-mi
incidents, injuries, or fatalities. Write this sectiomgfromjihe

heart." Be creative! Have fun with it or be serious,
remember the goal is to stimulate stude Mn.

October 2008 1-1: Orientation And Administration
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PRESENTATION APPLICATION

SLIDE: 1-1-1
I. INTRODUCTIONS
A. Introduce self and staff
B. Cite background
1. Fire department experience

Education
Training V
Teaching history
Instructor phone number(s)
ave the students
introduce themselves.
Q~ SLIDE: 1-1-2
C. Student Introductions %
NOTE: Announce that if there is a student wit ecial

needs to see the instructor in priv

a s~ b

SLIDE: 1-1-3
Il. COURSE PREREQUISITES
A. California drivers lice
1. ClassB
2. Fire fighter ted (minimum)
B. Fire Fight ecommended

. FACILITI NTATION
A. Cl om Qcation(s)

ini

F. Telephones
G. Parking

October 2008 1-1: Orientation And Administration
Page 3
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IV. STUDENT REGISTRATION
A. Forms
1. State Fire Training
2. College

NOTE: Provide step-by-step directions for completing the
forms.

B. Resolve any tuition issues as needed

V. STUDENT EVALUATION
A. Activities
1. Complete all activities
B. Three written unit tests
1. Each followed with group discussio

2. All tests must be completed and paSsetith a
minimum score of 80%

NOTE: Tests must be returned to the/instructor after review.

C. Pumping exercises

1. Manipulative skill ing and accountability

2. Minimum scog€ of ‘&
mandatory dlanigula

D. Progress CQ
1. Usgyst ntification numbers
&1 es
» Felgra

equired to pass each
e performance test

| law prohibits publication of identifiable
tudent grades

ate certification exam

\

IDE}1-1-4

SLIDE: 1-1-5

1. Not related to final course grade
2. Must pass the class first before taking the exam
3. 50 question multiple-choice exam
4. Minimum 70% required to pass the cert exam
October 2008 1-1: Orientation And Administration
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VI. COURSE DESCRIPTION

A. 40-hour class
1. Classroom information and activities
2. Reading assignments
3. Apparatus inspection
4. Hands-on pumping exercises

B. Identify start and end times
1. Class will begin on time
2. Student attendance requirements

a) Must attend the entire course

b) State Fire Training allows considerati
excused absences up to four ho

C. Proper attire
1. Classroom
a) Station wear or equiv

b) Station boots or equivalent

2. Field exercises
a) Station wea @ alent
b) Station bBots,oregtivalent
c) Hel

d)

Second Edition

D. Requj x oks
1.&n Apparatus Driver/Operator Handbook,
IF ,

Stpident supplement published by State Fire

raining

VII. URSE OBJECTIVES
A. Provide the students with

1. Information on pump construction and theory of

pump operations

SLIDE: 1-1-6

\%

SLIDE: 1-1-7

October 2008

1-1: Orientation And Administration
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2.

4.

Information on methods for performing basic
hydraulics

Information and techniques on basic inspections,
documentation, maintenance, testing, and
troubleshooting fire pumps

The opportunity to increase their pumping skills
during simulated pumping conditions

VIIILHISTORICAL OVERVIEW
A. Course development

1.
2.

B. Experience has
and senses ar
apparatus dg

1.

1) Emergency Vehicle Operations

b) Fire Apparatus Driver/Operator
1) Pump Operations ‘0

First as a career development guide
1988, two courses were developed
a) Fire Apparatus Driver/Operator 1A Q~

c) 2003, courses were upda

d) 2008, courses were ated eet the
Pumping Apparatus Driver/Qperator
Handbook, IFSTA, Se dition

Read
e ta.read and understand the written word

ility to write clearly and concisely
thematics

a) Basic mathematical skills for Fire Apparatus
Driver/Operator 1A

b) Basic algebra skills necessary for hydraulics in
Fire Apparatus Driver/Operator 1B

Physically fit
a) Per department standards

\%

SLIDE: 1-1-8

October 2008

1-1: Orientation And Administration
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5. Vision

NOTE: NFPA 1582: Standard on Comprehensive
Occupational Medical Program for Fire Departments,

2007 Edition, Section 6.4
a) Category A medical condition

b)

1)

2)

3)
4)

Far visual acuity less than 20/40 binocular,
corrected with contact lenses or
spectacles, or far visual acuity less than
20/100 binocular for wearers of hard

contacts or spectacles, uncorrected

Color perception

e Monochromatic vision resulting i
inability to use imaging devic

as thermal imaging camer
Monocular vision

Any eye condition that res I
candidate not being aBlg to safely perform

one or more of th e job tasks

Category B medical ditio

1)

Diseases gf eye such as retinal

otomy, Lasik procedure, or
retinal detachment

ipheral vision in the horizontal meridian

\( less than 110 degrees in the better eye

or any condition that significantly affects
peripheral vision in both eyes

rs and hearing

Qza
QMFPA 1582: Standard on Comprehensive

Occupational Medical Program for Fire Departments,

2007 Edition, Section 6.5
a) Category A medical condition

1) Chronic vertigo or impaired balance as

demonstrated by the inability to tandem

\%

October 2008

1-1: Orientation And Administration
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8.
9.
10.

gait walk

2) On audiometric testing, average hearing
loss in the unaided better ear greater than
40 decibels (dB) at 500 Hz, 1000 Hz, 2000
Hz, and 3000 Hz when the audiometric
device is calibrated to ANSI Z224.5,
Audiometric Device Testing

3) Any ear condition (or hearing impairment)
that results in the candidate not being able
to safely perform one or more of the
essential job tasks

b) Category B medical condition
1) Unequal hearing loss

2) Average uncorrected hearing defi t
test frequencies 500 Hz, 10 2
Hz, and 3000 Hz greater tha
either ear

Mechanical ability ‘ ?
a) To understand the opefatiefi and maintenance

of apparatus

Ability @ i nel vision"
t

11. Ahi Olldentify safety hazards
IX. APPLI LE SYANDARDS

PW!\J!—‘i

PA#1002: Standard for Fire Apparatus

r/Operator Professional Qualifications, NFPA,

09 Edition

Chapter 1: Administration

Chapter 4: General Requirements

Chapter 5: Apparatus Equipped with Fire Pump
Appendix A: Explanatory Material

\%

SLIDE: 1-1-9

SLIDE: 1-1-10

October 2008

1-1: Orientation And Administration
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SLIDE: 1-1-11
B. NFEPA 1911: Inspection, Maintenance, Testing, and
Retirement of In-Service Automotive Fire Apparatus,
NFPA, 2007 Edition
1. Chapter 1 Administration
2. Chapter 4 General Requirements
3. Chapter 5 Retirement of Fire Apparatus V
4. Chapter 6 Out-of-service Criteria
5. Chapters 7-15 Inspection and Maintenance
6. Chapter 16 Road Tests and Annual Weight
Verification
7. Chapters 17-23 Performance Testing
SLIDE: 1-1-12
C. NEPA 1451: Standard for a Fire Servi
Operations Training Program, NFPA, 2
1. Chapter 1: Administration
2. Chapter 4: General Rulesiand Cgnsiderations
3. Chapter 5: Trainingand Ed on
4.,
5.
SLIDE: 1-1-13
D.
E. ergstandards
epartmental
SLIDE: 1-1-14
ELEVANCE OF STANDARDS
A. Legal
1. Nationally recognized
October 2008 1-1: Orientation And Administration
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2. Upheld in court
a) Liability
b) Held personally accountable
3. Negligence/liability
a) Possible affects
1) Driving record
2) Personal insurance
3) Career impact

NOTE: Administer the pretest. Review the results be
teaching Topic 3-2 to assess the studen

o
&
&

ath

TIVITY 1-1-1:

mplete the activity in
the student supplement.

October 2008

1-1: Orientation And Administration
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SUMMARY:

The professional fire apparatus driver/operator must recognize his or her role in the fire
service and the responsibility that entails. The ability to remain calm, think clearly, and a
decisively with intent are just part of the traits that are critical for this position.

EVALUATION:

The student will complete the activity and oral evaluation at a time deterndjped by
instructor.

ASSIGNMENT:

Edition, Pages 1-10 in order to prepare yourself for th
session.

October 2008 1-1: Orientation And Administration
Page 11



STATE FIRE

e Pump Operations

FIRE APPARATUS DRIVER/OPERATOR 1B

DRIVER/OPERATOR 1B
PROGRESS CHART

BEGINNING DATE:

ENDING DATE:

CLASS SIZE LIMITED TO 25 STUDENTS

STUDENT IDENTIFICATION

Activity

1-1-11
Activity
3-2-1
Activity
3-6-1
Activity
3-8-1
Activity

3-9-1
Activity

3-10-1

Activity
5-6-1

© |© N | |0 [~ W Id P

=
©

11.

12.

13.

14.

15.

16.

17.

18.

19.

22.

23.

24.

25.

October 2008

1-1: Orientation And Administration
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STATE FIRE

FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

TRAINING
DRIVER/OPERATOR 1B BEGINNING DATE:
PROGRESS CHART ENDING DATE:
CLASS SIZE LIMITED TO 25 STUDENTS 8 18 |8 |8 |8
. & |8 |8 |& |8
i IR
7 [0} O >| D 0 >
STUDENT IDENTIFICATION e Z8E8E8E8E
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
2
22!
23.
24.
25.
October 2008 1-1: Orientation And Administration
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STATE FIRE

% FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

TRAINING

INDIVIDUAL ACTIVITY 1-1-1

TITLE: Basic Math Skills
TIME FRAME: 0:30
MATERIALS NEEDED: e Calculator

e Square root chart
e Pen or pencil V
INTRODUCTION: This activity provides the students t ortumity to become
familiar with or sharpen their mathfSkills y relate to fire
hydraulics.
DIRECTIONS: 1. Complete Sections I, Il NERYLV.
2. You have 15 minutes te this activity.
3. Be prepared to di§ r answers with the class.

Whole Numbers
1. 18426 + 21575

2. 95360 - 77469
3. 156 x38
4. (128)(15)
5. 352+32 11
6. 4410/21 \ 210
Decimal
7. &4. 18.6 52.96
6.1 22.95
x 3.3 113.19
10.¥(2124.002)(10) 21240.02
11. 36.3+3.3 11
12. 2124.002/10 212.4002
October 2008 1-1: Orientation And Administration
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STATE FIRE

9% FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

TRINING

Fractions

13. Yy + s 3, %lg + 21,
14. Yy =g s %lg — g
15. 3/4X1/2 3/8 3Xl/4x2
16. Y4+, ', ’lg X 21y

Percentages V
17. 10% of 100 10 10 X 100 0
18. 15% of 200 30 15X OO

19. 3g=_ % 24 3 \

Proportion

What is the value of x?

20 1 2 X =4 1(x) = (2)(2)
2 X 1x=4

Square Root

21. V9 see chart
22. V15 ’8730 see chart
23. V50 7.0711 see chart

24. 24&\ 15.6844 see chart
red

Num@
49 7xX7

2
12 144 12 x 12
27. 162 256 16 x 16
28. 4672 2,116 46 X 46
29. 1127 12,544 112 x 112
October 2008 1-1: Orientation And Administration
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STATE FIRE

% FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

TRAINING

SECTION II: CONVERT THE FOLLOWING FRACTIONS TO A DECIMAL

30. I 0375 3-8
31. g 625 5+8
32. ‘e 0625 1+16
33. I, 75 3:4
2+3

Round your answer to the nearest whole number.

34. %4 667 V
SECTION Ill: CALCULATE THE AREA OF EACH CIRCLE
3.14 ZQ
35. Diameter =6 feet 28 3 9
2

36. Diameter =8 feet 50 X 16
72
37. Diameter = 14 feet 154 3.14 x 49
14 x 142
38. Diameter = 28 feet 61 3.14 x 196
3.14 x 162
39. Radius =16 feet 8 3.14 x 256
SECTION IV: CALCULATET CITY OF EACH CYLINDER TANK (IN GALLONYS)
Round your answer to the
(3% x 6)(14)

40. Diameter =3fe

7,200 (600)(12)
(15% x 6)(40)

) (9 x 6)(14)
Length = ! 756 (54)(14)
_ (10° x 6)(12)
41. EgKXf % (100 x 6)(12)

42. ter =15 feet
° t © — 48 fggt (225 x 6)(40)
54,000 (1,350)(40)
2
eter = 20 feet (207 x 6)(4)
Length = 4 feet (400 x 6)(4)
9,600 (2,400)(4)
2
44. Diameter = 25 feet (257 x 6)(8)
Length = 8 feet (625 x 6)(8)
30,000 (3,750)(8)
October 2008 1-1: Orientation And Administration
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STATE FIRE

TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

Square Roots of Numbers 1-250

n v n v n vy n vy n v

1 1.000 51 101 10.0499 151 12.2882 201 14.1774
2 1.414 52 102 10.0995 152 12.3288
3 1.732 53 103 10.1489 153 12.3693
4 2.000 54 104 10.1980 154 12.4097
5 2.236 55 105 10.2470 155 12.4499
6 2.449 56 106 10.2956 156 12.4900
7 2.646 57 107 10.3441 157 12.5300

8 2.828 58 108 10.3923 158 12.5698 4222

9 3.000 59 109 10.4403 159 12.6095 9 4.4568

60 110 10.4881 160 12.64 14.4914

61 111 10.5357 161 6 14.5258

62 112 10.5830 162 2.7279 12 14.5602

63 113 10.6301 163 7671 213 14.5945

64 114 10.6771 164 214 14.6287

65 115 10.7238 .8452 215 14.6629

66 116 10.7703 1208841 216 14.6969

67 117 10.8167 2.9228 217 14.7309

68 12.9615 218 14.7648

69 13.0000 219 14.7986

70 13.0384 220 14.8324

71 13.0767 221 14.8661

72 13.1149 222 14.8997

73 13.1529 223 14.9332

74 13.1909 224 14.9666

75 125 11.1803 175 13.2288 225 15.0000

76 126 11.2250 176 13.2665 226 15.0333

77 11.2694 177 13.3041 227 15.0665

78 128 11.3137 178 13.3417 228 15.0997

129 11.3578 179 13.3791 229 15.1327

130 11.4018 180 13.4164 230 15.1658

131 11.4455 181 13.4536 231 15.1987

132 11.4891 182 13.4907 232 15.2315

133 11.5326 183 13.5277 233 15.2643

134 11.5758 184 13.5647 234 15.2971

8 9.2195 135 11.6190 185 13.6015 235 15.3297

86 9.2736 136 11.6619 186 13.6382 236 15.3623

87 9.3274 137 11.7047 187 13.6748 237 15.3948

88 9.3808 138 11.7473 188 13.7113 238 15.4272

89 9.4340 139 11.7898 189 13.7477 239 15.4596

90 9.4868 140 11.8322 190 13.7840 240 15.4919

91 9.5394 141 11.8743 191 13.8203 241 15.5242

92 9.5917 142 11.9164 192 13.8564 242 15.5563

93 9.6437 143 11.9583 193 13.8924 243 15.5885

94 9.6954 144 12.0000 194 13.9284 244 15.6205

95 90.7468 145 12.0416 195 13.9642 245 15.6525

96 9.7980 146 12.0830 196 14.0000 246 15.6844

97 9.8489 147 12.1244 197 14.0357 247 15.7162

98 9.8995 148 12.1655 198 14.0712 248 15.7480

99 9.9499 149 12.2066 199 14.1067 249 15.7797

100 10.0000 150 12.2474 200 14.1421 250 15.8114

October 2008

1-1: Orientation And Administration
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CALIFORNIA
STATE FIRE
1

}@ FIRE APPARATUS DRIVER/OPERATOR 1B

TRAINING Pump Operations

TOPIC: 1-2: Fire Apparatus Driver/Operator Responsibilities

TIME FRAME: 0:30

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Chapter 1

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeof firefapparatus

driver/operator responsibilities b ting the written test

Standard: With a minimum 80% accuragy cordinhg to the information

Operator 1B Student
ges 9-10 and Pumping
ook, IFSTA, Second Edition,

contained in the Fire A
Supplement, SFT, 200
Apparatus Driver/Oper
Pages 1-20, 31-5

MATERIALS NEEDED: e Writing boar arkers/erasers
e Approprigte a ual equipment
e Appropg udibvisual materials
REFERENCES: e NFBRA 145% Standard for a Fire Service Vehicle Operations
Train gram, 2007 Edition, Chapter 5

PA 1911: Inspection, Maintenance, Testing, and
@ irement of In-Service Automotive Fire Apparatus,
2007 Edition, Chapters 1-4
o, Pumping Apparatus Driver/Operator Handbook. IFSTA,
Second Edition, Pages 1-20, 31-54, 99-131

o Title 49 CER Transportation, U.S. Government Printing
Office, October 2006 Edition, Part 396

PREPAR ' Each instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student

motivation.
Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss

October 2008 1-2: Fire Apparatus Driver/Operator Responsibilities
Page 1



CALIFORNIA
STATE; FIRE

& FIRE APPARATUS DRIVER/OPERATOR 1B

ﬁj\ Pump Operations

TRAINING

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 1-2: Fire Apparatus Driver/Operator Responsibilities
Page 2



CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%ﬁ) & Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 1-2-1
SLIDE: 1-2-2
. SAFETY
A. Personnel/apparatus riders
1. Remain seated

2. Wear seatbelts
3. Have a spotter V
B. Public

1. Use caution with general public around apparatus
C. Driving (emergency and nonemergency)

SLIDE: 1-2-3
D. Operating apparatus
1. Scene Q~

a) Apparatus positioning
What are some
considerations when
positioning your
apparatus at an incident?

c). Electrical hazards
1) Generators and cords
Q~ 2) Downed wires
d) Equipment
1) Doors left open
2) Ladder rack down

3) Tools not secured or stored

October 2008 1-2: Fire Apparatus Driver/Operator Responsibilities
Page 3



CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%ﬁ) & Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 1-2-4
E. Station
1. Apparatus bay doors
2. Compartment doors open
3. Shorelines
SLIDE: 1-2-
II. DISTRICT KNOWLEDGE
at might you want to

h
k out your district?
A. Response routes
1. Commercial verses residential areas 2

®

Target hazards

C. Access problems
Q‘ SLIDE: 1-2-6
D. Water supply and distribution systems
1. Water sources
a) Natural < ’
b) Fabricated
2. Gravity/pump
3. Hydrants
4. Draft locadi
SLIDE: 1-2-7
. APPAR ECTION
When do we inspect?
A. gDaily
quired by law
a) Title 49 CFR, Part 396: Inspection, Repair, and

Maintenance
2. Types of inspection
a) Pretrip
b) Posttrip

October 2008 1-2: Fire Apparatus Driver/Operator Responsibilities
Page 4



CALIFORNIA
STATE FIRE
1

R

TRAINING

Pump Operations

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION APPLICATION
B. Weekly/monthly
1. Not required by law
2. Per department SOPs
3. In accordance with the manufacturer's
recommendations and specifications
C. Written documentation
When'$hould written
doc on be
pleted?
1. Completed daily
2. Title 49 CFR, Part 396
3. Per department SOPs
D. Out-at-service criteria
1. Per department SOPs
2. In accordance with the manufactu
recommendations and specificati
3. NFPA 1911: Inspection, Inten . Testing, and
Retirement of In-Service Automadtive Fire
Apparatus, 2007 Edition
SLIDE: 1-2-8

IV. APPARATUS MAIN A

A. Regulated by C f Egderal Regulations
1. Title : 396
B. Daily
1. qu&b law
a) Nitle 49 CFR, Part 396
Pgr department SOPs
n accordance with the manufacturer's
recommendations and specifications
Weekly/monthly
1. Per department SOPs
2. In accordance with the manufacturer's
recommendations and specifications
October 2008 1-2: Fire Apparatus Driver/Operator Responsibilities
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CALIFORNIA
STATE FIRE

FIRE APPARATUS DRIVER/OPERATOR 1B

:&r}im Pump Operations
PRESENTATION APPLICATION
D. Written documentation
1. Title 49 CFR, Part 396
2. Per department SOPs
SLIDE: 1-2-
V. OPERATION
A. Spot apparatus accordingly
B. Operate pump and associated components V
C. Secure a water supply
D. Produce and maintain effective fire streams
IDE: 1-2-10
VI. TRAINING
A. Ongoing
1. NFEPA 1451: Standard for a Fire le
Operations Training Program, 200
a) Chapter 5: Training an
1) 5.2.1: On-going t ust be provided
2) 5.2.3: Appropriate g and education
must tak when changes in
proce (or technology occur
2. Per departngen
B. Mentoring/i ct
1.2&% personnel
October 2008 1-2: Fire Apparatus Driver/Operator Responsibilities
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CALIFORNIA
STATE FIRE

U FIRE APPARATUS DRIVER/OPERATOR 1B

‘2‘) L& Pump Operations

TRAINING

SUMMARY:

The importance of accepting the responsibility inherent with the position of fire apparat
driver/operator cannot be understated. Knowing all the elements of your apparatus, driv
regulations, response district, water supply systems, and pump operations is part
overall responsibility of the professional fire apparatus driver/operator.

EVALUATION:
The student will complete the written test at a time determined by the i W

ASSIGNMENT:

Study for our next session.

October 2008 1-2: Fire Apparatus Driver/Operator Responsibilities
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CALIFORNIA
STATE FIRE

‘;}% FIRE APPARATUS DRIVER/OPERATOR 1B
C/AN

TRAINING Pump Operations

TOPIC: 2-1: Types Of Fire Pumps

TIME FRAME: 0:45

LEVEL orF INSTRUCTION: Level Il

AUTHORITY: 2009 NFPA 1002: Chapter 5

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof thelypes of fire

pumps by completing the written

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin
Interest (create) Students

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but

Q~ remember the goal is to stimulate student motivation.

October 2008 2-1: Types Of Fire Pumps
Page 1



CALIFORNIA
STATE FIRE

ﬁ) A

Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

I. TYPES OF FIRE PUMPS
A. Positive displacement
B. Centrifugal

II. POSITIVE DISPLACEMENT PUMPS

A. The biggest advantage is that it can pumn @
B. Has a small amount of slippage

1. Slippage is defined as the abilit§of waler to pass

through the inner working he , hot
allowing 100% discharge

C. Has a fixed displacement of wa

D. Types

1. Pisto
ction
) Pumps in a forward stroke only
) Double action

1) Pumps in both forward and reverse strokes

c) Examples
1) Backpack pump

SLIDE: 2-1-1
SLIDE: 2-1-2

DE#}2-1-5

hat is the biggest
advantage of a positive
displacement pump?

SLIDE: 2-1-6

SLIDE: 2-1-7

What are some different
examples of a piston
pump?

October 2008

2-1: Types Of Fire Pumps
Page 2



CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.’;) N Pump Operations

TRAINING

PRESENTATION APPLICATION
2) Foam injection pump
3) Wells
4) Bicycle pump
SLIDE: 2-1-
SLIDE: 2°%:9

2. Rotary pumps

a) Commonly used in the fire service as a primer

pump
b) Rotary gear

1) Two gears that rotate in a tightly mesh
pattern forming pockets

2) As each gear tooth reaches the d

chamber, the air or water co d hat

pocket is forced out of the

c) Rotary vane

1) Movable va
compen
tightergi

2) Va

es tha omatically
ear and maintain a

| force

1. C%@UMPS
nnot pump air
Capable of 100% slippage

C. The main fire pump used on modern fire apparatus
D. Classified as a nonpositive displacement pump
E. Imparts velocity on water and converts it to pressure

ed against the outer housing

\%

SLIDE: 2-1-10
SLIDE: 2-1-11

SLIDE: 2-1-12
SLIDE: 2-1-13

Can a centrifugal pump
actually pump air?

October 2008

2-1: Types Of Fire Pumps
Page 3



CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

ﬁ)m\mn Pump Operations
PRESENTATION APPLICATION
F. Types
1. Single stage
2. Multi-stage
SLIDE: 2-1-

G. Components

1.
2.

7.

&
b), Seal between the lower pressure of the intake
Q side and the higher pressure in the volute

Intake
Impeller
a) Eye
b) Hub
c) Shroud
d) Vanes
Casing

a) Volute
Discharge
Shaft

a) Drives impeller

Q

Transfer valve

a) Flap valve,c

Ng rings
)

ocated between the pump casing and the hub

c) Dirt and sediment can damage ring resulting in
decreased pump effectiveness

1) Can be replaced

SLIDE: 2-1-15
SLIDE: 2-1-16
SLIDE: 2-1-17

SLIDE: 2-1-18

October 2008

2-1: Types Of Fire Pumps
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CALIFORNIA
STATE FIRE

‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations
TRAINING

PRESENTATION

APPLICATION

8. Pump packing

a) Located around the pump shaft, within the
stuffing box

b) Lubricates and seals pump shaft
c) Too loose

1) Can result in drafting difficulties and pump
efficiency

d) Too tight
1) Can result in damaging the pump shaft due

to overheating
e) Can be replaced
f)  Should be adjusted by a qualified technj

H. Principles of operation

1. Centrifugal force :
a) An outward force on y g about an
axis
2. The operation of a centrifu mp is based on

revolving impeller hurls
er eye outward

3. s turned, the farther the
increasing the velocity
4 ts the water and confines it in

the discharge

a) Amount of water being discharged
b) Speed at which the impeller is turning

1) Doubling the speed results in four times
the pressure

c) Pressure of water when it enters the pump
from a pressurized source

Q&uencmg factors of discharge pressure

\%

SLIDE: 2-1-19

What is centrifugal force?

SLIDE: 2-1-20
SLIDE: 2-1-21

October 2008

2-1: Types Of Fire Pumps
Page 5



CALIFORNIA
STATE FIRE

W) N

] Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

6. Transfer valve settings

a) Series (pressure position)
1) Definition
e The operation of a multistage
centrifugal pump in which water
passes consecutively through each

impeller to provide high pressure at
reduced volume

2) Uses
e Long hose lay

rifugal pump in which each
impeller discharges into a common
\ outlet, thereby providing greater flow
rate at reduced pressure

e Sometimes called "capacity operation”

3 2) Uses

e Master stream operations
e Multiple handlines
e Pump certification tests

SLIDE: 2-1-22

\%

is higher pressure
required?

SLIDE: 2-1-23
SLIDE: 2-1-24

When might you use
parallel operation?

October 2008

2-1: Types Of Fire Pumps
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CALIFORNIA
STATE FIRE

(g FIRE APPARATUS DRIVER/OPERATOR 1B

ﬁjmm Pump Operations
PRESENTATION APPLICATION
3) Used when water flow exceeds 50% of
rated capacity
SLIDE: 2-1-25

c) Net pump pressure should not exceed 50 psi
when changing from volume to pressure or
pressure to volume

\%

October 2008

2-1: Types Of Fire Pumps
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CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘2‘) L& Pump Operations

TRAINING

SUMMARY:

Understanding the construction and uses of the various types of fire pumps is imperativg, to
providing a continuous, uninterrupted, and effective fire stream. While the actual metho
changing from SERIES to PARALLEL can vary from manufacturer to manufacturer
principles remain the same. In series operation, the water goes from one impelle
In parallel operation, the water goes through all impellers at the same time. Clgange
one mode to another must be done carefully.

EVALUATION: V
The student will complete the written test at a time determined @ structor.

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driv: ratOHandbook, IFSTA, Second
Edition, Pages 266-281 in order to prepare yourself fo ming test. Study for our next
session.

N

October 2008 2-1: Types Of Fire Pumps
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CALIFORNIA
STATE FIRE

'}% FIRE APPARATUS DRIVER/OPERATOR 1B
/AN

TRAINING Pump Operations

TOPIC: 2-2: Pump Mounting And Drive Arrangements

TIME FRAME: 0:30

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Chapter 5

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof pu ounting and

drive arrangements by completi e Wgitteh test

Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED: oyl arkers/erasers

REFERENCES: i aratus Driver/Operator Handbook, IFSTA,

PREPARATION: structor must develop a motivational statement on why

dent should learn the upcoming material. The purpose

iS,10 establish relevancy of the lesson to the audience. The
CID BASE acronym can be used to help develop student

motivation.
Attention (attract) Begin
Curiosity (arouse) Association

& Interest (create) Students
Desire (stimulate) Experience
Q~ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 2-2: Pump Mounting And Drive Arrangements
Page 1



CALIFORNIA
STATE FIRE

&

TRAINING

Pump Operations

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

PUMP
A. Auxiliary engine
Power take-off
Front-mount
Midship transfer

Rear-mount

nmoow

Hydrostatic

II. AUXILIARY ENGINE DRIVEN PUMPS

A. Auxiliary engine-driven pumps are thos
are powered by a gasoline or diesel e
independent of an engine used to drive

SIX METHODS OF TRANSMITTING POWER TO THE

SLIDE: 2-2-1
SLIDE: 2-2-2

\%

Q‘S SLIDE: 2-2-3
t

in

t

hicle

1. Portable
2. Skid-mount Q
3. Permanent mountj
4. Examples
a) Airport4€scye anerfire fighting (ARFF) vehicles
b) Wi paratus
C) r supply apparatus
Trager*mounted fire pumps
e) “Rortable fire pumps
SLIDE: 2-2-4
SLIDE: 2-2-5
What are the advantages
of independent engine
driven pumps?
SLIDE: 2-2-6
October 2008 2-2: Pump Mounting And Drive Arrangements
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CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘ﬁj) N Pump Operations

TRAINING

PRESENTATION APPLICATION

B. Advantages
1. Pump speed independent of vehicle speed
2. Pump and roll capability
3. Pump can be carried to a source of water
What are

disadvanta
in entgengine
driv s?
C. Disadvantages
1. Limited pressure and capacity
2. Additional engine to maintain 2

3. Extra supply of fuel, or two types of fuel
lll. POWER TAKE-OFF PUMPS Q~
A. Gear assembly mounted on the sidg of t

transmission
1. Limited to 35 horsepoweridue toitorque limitations
and/or 500 gpm

2. Caused by the p imits of the transmission
housing

SLIDE: 2-2-7

B. Flywheel moun

1. Full tor

onnected to engine flywheel

2_

C. vant S

appPhigation and/or 1,250 gpm

SLIDE: 2-2-8

Pump and roll capabilities
2¥Pumps for different applications
a) Midship pump
b) Booster pump
D. Disadvantages
1. Pump size limited unless flywheel mounted

October 2008 2-2: Pump Mounting And Drive Arrangements
Page 3
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STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.’;) N Pump Operations

TRAINING

PRESENTATION

APPLICATION

IV. FRONT-MOUNT PUMPS

A. Power is supplied through a coupling and/or clutch
arrangement attached to crankshaft

1. Transmitted to gear box that steps up the pump
shaft rpm

a) Pump speed runs faster than engine speed
B. Generally mounted between the frame rails and in front

of grill

C. Advantages 2
1. Simplified linkage and controls
2. Pump is independent of d@e

3. Can pump while moving

Components are susceptible to freezing

SLIDE: 2-2-9

\%

IDE: 2-2-10

hat are some
advantages of a front
mount pump?

SLIDE: 2-2-11

What are the
disadvantages of a front
mount pump?

SLIDE: 2-2-12
P PUMPS
Also known as split-shaft pumps
B. Most common application in fire service
October 2008 2-2: Pump Mounting And Drive Arrangements
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v S

] Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

Power source is main engine in the vehicle

2. Power is transmitted from the engine through the
vehicle transmission to the pump gearbox

3. When the pump is engaged, power is redirected
from the rear axle to fire pump

C. Pump engagement

1. Either electrically, manually, air actuated or
vacuum operated

2. Most common method uses a sliding coll
pump transmission

3. Speedometer may read between 1 i
proper gear

4. Manual transmissions
a) Clutch

b) Gear selection — man@factuger's
recommendatiog

Q
D
0

anufacturer's

5. Automatic tran

a) Gear sel€cti
reco ations

b) I ransmission lock-outs
1) Transmission starts in pump gear instead
of shifting up through the gears

Q‘ Manually engage/disengage pump
a) See manufacture recommendations

What is the power source
for a midship pump?

SLI Vs

What keeps the
transmission from shifting
while in pump?

October 2008 2-2: Pump Mounting And Drive Arrangements

Page 5



CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

:fi{r'".m Pump Operations
PRESENTATION APPLICATION
What are some
advantages of the
midship pump operatign?
SLIDE: 2-2-14
D. Advantages
1. Full engine power is available
2. Pump size is unlimited, depending on horsepower V
available from the engine
E. Disadvantages
1. Power to rear wheels is disconnected
2. Complex mechanical operation
3. Need a backup system to engage pump
SLIDE: 2-2-15
Q~ SLIDE: 2-2-16
VI. REAR-MOUNT PUMPS 0
A. Pump located in rear of appa
1. Powered by either
a) Power take
b) Split-shaft
SLIDE: 2-2-17
B. Advantage
1. Proy e distribution on chassis
2. ON ore compartment space
C. Pisadvamtage
Operator exposed to oncoming traffic
following information on hydrostatic driven pumps
for general information only. Students will not be
tested on Section VII.
SLIDE: 2-2-18
VIl. HYDROSTATIC DRIVEN PUMPS
A. Primarily used on interface engines
October 2008 2-2: Pump Mounting And Drive Arrangements
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘ﬁj) N Pump Operations

TRAINING

PRESENTATION APPLICATION

B. Powered from a hydraulic pump that is driven directly
off the crankshatft of the chassis engine

C. Hydraulic system
1. Four components
a) Hydrostatic pump
b) Hydrostatic motor
c) Hydraulic reservoir V

d) Pump control

S . 2-2-19
D. Hydrostatic pump
1. Mounted behind front bumper and in front
radiator
2. Driven by a drive shaft attached to t ksRaft
of the apparatus engine
SLIDE: 2-2-20

SLIDE: 2-2-21
E. Hydrostatic motor
1. Mounted forward fire pump between chassis
frame rails
2. Provides thegbower ssary to turn the pump
shaft of the u

SLIDE: 2-2-22
SLIDE: 2-2-23

F. H lic reservoir
Moumted adjacent to hydrostatic pump

SLIDE: 2-2-24
p control
1. Activates the hydraulic system and sets the desired
pressure/flow during pumping operations
2. Can be done during stationary and mobile pumping
operations
October 2008 2-2: Pump Mounting And Drive Arrangements
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U FIRE APPARATUS DRIVER/OPERATOR 1B

%} 3 Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 2-2-25
SLIDE: 2-2-26
H. Operation
1. Stationary pumping
a) Activate high idle switch

b) Rotate pump control knob to desired pump
pressure

2. Mobile pumping

a) Rotate pump control valve to desired pump
pressure

1) No more than 100 psi
SLIDE: 2-2-27
I. Advantages Q~

1. Pump-and-roll capabilities
2. One of the simplest pump syst@gs to Bperate

J. Disadvantages
1. Limited to pump size
2. Very noisy

Q
&
&

October 2008 2-2: Pump Mounting And Drive Arrangements
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

#) & Pump Operations

TRAINING

SUMMARY:

There are six methods, used in the fire service today, that provide the power necessary,
drive fire pumps. This lesson has attempted to cover a great deal of material related to t
subject. All of it is critical to ensure a successful operation on the emergency scen

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 280-285 in order to prepare yourself for the ypc@ming fest. Study for our next

. \gg_
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‘;}% FIRE APPARATUS DRIVER/OPERATOR 1B
C/AN

TRAINING Pump Operations

TOPIC: 2-3: Pump Piping And Valves

TIME FRAME: 0:15

LEVEL orF INSTRUCTION: Level Il

AUTHORITY: 2009 NFPA 1002: Chapter 5

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof pu Iping and

valves by completing the written

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin
Interest (create) Students

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but

Q~ remember the goal is to stimulate student motivation.

October 2008 2-3: Pump Piping And Valves
Page 1
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STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%ﬁ) & Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 2-3-1
SLIDE: 2-3-2
I.  PIPING AND VALVES

A. Intake manifolds and valves

B. Discharge manifolds and valves

C. Drains
SLI v

. INTAKE MANIFOLD AND VALVES
A. Location of manifolds
1. Cast as integral part of pump case
a) Smooth interior
b) No sharp bends
c) Rectangular shape Q~

Why do we use
rectangular manifolds?

1) To cut down "vortex" turulence

2. Covers eye of the impeller
SLIDE: 2-3-4
SLIDE: 2-3-5
B. Intakes
1. Larg

& ary by pump capacity
BoltS’on to casting flange

@ ay or may not be valved
Usually on eye of the pump
Q‘ Small intake

a) Valved

b) Enters into large intake

c) Usually 2%2" female coupling

d) May have small plumbing

October 2008 2-3: Pump Piping And Valves
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘;5) 0 Pump Operations

TRAINING

PRESENTATION APPLICATION

e) Be sure plumbing size is adequate to provide
needed fire flow

f) If not, you must use the large intake
SLIDE: 2-3-
SLIDE: 2¢3-7
3. Auxiliary intakes

a) Frontor rear V

b) Size varies by apparatus

c) Valved
d) Due to bends and length of piping, may no
allow the pump to supply its rated capagi

SLIDE: 2-3-8
4. Tank suction intake

Q What is the purpose of
the tank suction intake?
a) Connects tank to puno

b) Bolts to flange on manifold
c) Valved

1) Alsok ‘@ ank-to-pump valve"
d) Hasch ve

water to go back into tank
Id be of sufficient size

1) ps rated less than 500 gpm should be

apable of flowing 250 gpm from the tank

2) Pumps rated greater than 500 gpm should
be capable of flowing 500 gpm from the
tank

SLIDE: 2-3-9

October 2008 2-3: Pump Piping And Valves
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘;5) 0 Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 2-3-10
. DISCHARGE MANIFOLD AND VALVES
A. Locations
1. Water enters discharge manifold
a) From outlet of impeller case(s)

b) Usually cast as integral part of pump case
c) Made with smooth passages

1) No bends
2) Round passage ways
@DE: 2-3-11
SLIDE: 2-3-12

B. Attachment of valves

1. Manufacturers provide attachmeng" ents"
in the casting

a) Some open
b) Some have threaded {plugs

c) Some need to be drille
SLIDE: 2-3-13
SLIDE: 2-3-14

C. Valves and pipi

1. Vario
2. Si % ds on volume of water needed at
charge device
.&ischarge will have its own valve
g es of valves
Q~ What are the different
types of valves?
SLIDE: 2-3-15
a) Piston
SLIDE: 2-3-16
b) Butterfly
October 2008 2-3: Pump Piping And Valves
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

:ér;ina Pump Operations
PRESENTATION APPLICATION

SLIDE: 2-3-17

c) Ball

1) Yturn

d) Gate

SLIDE: 243-18
D. Tankfiller

1. Used to fill tank once attached to water supply

a) Do not exceed a loss of 10 psi on the

compound gauge if attack lines are in sepvic

2. Can be used as a circulating valve to kee
cool while not flowing water

E. Circulating valve
1. Also know as a "churn valve"

2. A small tube that connects the @ischafge side of

the pump to the tank
3. Opens with a valve on thegpumpipanel
4. Used to keep pu
5. Normally left ope
a) Unless drafti

overheating

all times

IV. DRAINS

fr

. sSuctien intakes

. D#scharges
Q& Main pumps

B. Bleeder lines

1. Used to bleed air from large diameter supply lines

to keep air from entering pump

A. Drai N to relieve or remove pressure or water

W Wnk filler
sed T~

SLIDE: 2-3-19

SLIDE: 2-3-20

October 2008

2-3: Pump Piping And Valves
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(g FIRE APPARATUS DRIVER/OPERATOR 1B

¢) & Pump Operations

TRAINING

SUMMARY:

The intake manifold and valves provide a smooth system of water delivery to the pump.ghe
discharge manifold and valves bring all of the work of the pump together and provide th
means to get the water out to the attack lines.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 285-293 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 2-3: Pump Piping And Valves
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‘;}% FIRE APPARATUS DRIVER/OPERATOR 1B
C/AN

TRAINING Pump Operations

TOPIC: 2-4: Automatic Pressure Control Devices

TIME FRAME: 0:15

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Chapter 5

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof au IC pressure

control devices by completing th itteg t

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin
Interest (create) Students

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but

Q~ remember the goal is to stimulate student motivation.

October 2008 2-4: Automatic Pressure Control Devices
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% FIRE APPARATUS DRIVER/OPERATOR 1B
:é{r;\l.m Pump Operations
PRESENTATION APPLICATION
SLIDE: 2-4-1
SLIDE: 2-4-2
I. TYPES OF PRESSURE CONTROL DEVICES
A. Pressure relief valves
B. Pressure governor
. PRESSURE RELIEF VALVES
Wh eed
essufe relief valves?
S . 2-4-3
A. Purpose
1. Control excessive pressure
a) Protects fire fighters and equipme ater
hammer
2. Works on the principle of pressureWlif
SLIDE: 2-4-4
B. Operation
1. Discharge pressure relief
a) Reroutes wa ) the pressure side of the
pump to t of the pump
b) Adjust f#ed pressure of the attack
line
c)
\ t valve/controller
e Controls the relief valve
2) Four-way valve
e On/off valve
3) Relief valve
e Mounted to pump casing
SLIDE: 2-4-5
SLIDE: 2-4-6

October 2008

2-4: Automatic Pressure Control Devices
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TRAINING

Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

2. Intake pressure relief valve

a) Excess pressure from the supply line is
exhausted out of system

b) Outlet to open ground
c) Some not easily adjustable on demand

d) Can be external to pump panel or mounted
internally onto the pump intake manifold

1) External piston valves are added by th
department

e  Works only when supply line 1
attached to valve
2) Internal relief valves is,add bae
engine manufacture
e Works for all @
lll. PRESSURE GOVERNOR

A. Purpose
1.

ontrols pump pressure by opening and closing
the throttle to the engine
a) Electronic

b) Manual

SLIDE: 2-4-7

\%

S 72-4-8

SLIDE: 2-4-9

SLIDE: 2-4-10

How does a pressure
governor operate?

SLIDE: 2-4-11

October 2008 2-4: Automatic Pressure Control Devices
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(g FIRE APPARATUS DRIVER/OPERATOR 1B

%} 5 Pump Operations

TRAINING

SUMMARY:

There are two basic types of pressure control systems: pressure relief valves and pressure
governors. Both control excessive pressures that could injure personnel and damage
equipment.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 293-298 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 2-4: Automatic Pressure Control Devices
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'}% FIRE APPARATUS DRIVER/OPERATOR 1B
/AN

TRAINING Pump Operations

TOPIC: 2-5: Priming Devices

TIME FRAME: 0:15

LEVEL orF INSTRUCTION: Level Il

AUTHORITY: 2009 NFPA 1002: Chapter 5

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof priming methods and

devices by completing the writte t

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED:

[ ]
QD
=
=~
(¢}
-
(7]
==
¢}
=
QD
(%]
€%}
=
(7]

REFERENCES: . . Inspection, Maintenance, Testing, and

' -Service Automotive Fire Apparatus,

, Chapters 9 and 18

pparatus Driver/Operator Handbook, IFSTA,
ond Edition, Pages 298-301

PREPARATION: nstructor must develop a motivational statement on why
the“student should learn the upcoming material. The purpose

to establish relevancy of the lesson to the audience. The

ACID BASE acronym can be used to help develop student

motivation.
Attention (attract) Begin

Curiosity (arouse) Association

Interest (create) Students

Qg Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 2-5: Priming Devices
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‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations
TRAINING

PRESENTATION APPLICATION
SLIDE: 2-5-1
SLIDE: 2-5-2
. PRIMING DEVICES OVERVIEW
Why are pri S
needed?

A. Priming devices are an essential part of centrifugal fire
pumps

1. Centrifugal pumps cannot pump air

2. Provides water to the impeller

B. Priming devices operate as the result of air pressur
differential
1.

Relies on atmospheric pressure
2. Reduces atmospheric pressure withi p Gavity

C. Uses
1. Pump tests 0
2. When drafting
3. When apparatus tank wa@ not reach fire
pump

D. NFEPA 1911: Insp€ctign tenance, Testing, and
Retirement of In ice@ Automotive Fire Apparatus,
2007 Editi ds specific priming device
perform

1. st

e to develop 22 in. Hg (mercury)
be able to pull a draft within 30 seconds
a) 45 seconds for 1500 gpm or larger fire pumps
[l PRIMING DEVICES

Positive displacement pumps
1. Used as primers on centrifugal pumps
2. Rotary gear and rotary vane

\%

SLIDE: 2-5-3

SLIDE: 2-5-4

October 2008

2-5: Priming Devices
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.’;) ; Pump Operations

TRAINING

PRESENTATION APPLICATION

3. Power sources

a) Electric motor

b) Mechanically driven off pump transmission
4. Components

a) Vanes or gears

b) OQil tank
1) Oil provides sealing and lubrication V
2) Vent hole in cap
c) Tube with hole to break siphon
1) Known as the anti-siphon hole
Q~ SLIDE: 2-5-5

SLIDE: 2-5-6

Q~ SLIDE: 2-5-7
B. Vacuum primers
Why aren't vacuum
primers used on diesel
engines?

0 vacuum

2. Gasoline enqi acuum at intake manifold

3. Connected en,pump and intake manifold to
ecessary

when using vacuum primers

4. Congi
X alve prevents water from being drawn
into engine
)

eck valve prevents gases being forced into
the pump

c) If check valves fail, dangerous conditions can
result

. Engine exhaust priming system
1. Anintegral part of the exhaust system
a) A separate chamber

October 2008 2-5: Priming Devices
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Q& FIRE APPARATUS DRIVER/OPERATOR 1B

%) 3 Pump Operations

TRAINING

PRESENTATION APPLICATION

2. Operation

How does an exha
primer work?

SLIDE: 2-5-
a) Venturi principle
1) Works on the same principle as a foam

eductor V
2) The gases are diverted to a chamber

where the velocity of the gases passing
through a venturi creates a vacuum

b) Relatively high engine rpms are needed

Q~ SLIDE: 2-5-9

October 2008 2-5: Priming Devices
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%}\._ Pump Operations

TRAINING

SUMMARY:

There are three types of priming systems; positive displacement, vacuum, and exhaust
Priming systems are necessary when using centrifugal pumps. The operator must kno
understand the purpose and operation of priming systems to be successful on the ff
ground.

EVALUATION:
The student will complete the written test at a time determined by the i W

ASSIGNMENT:
Review your notes and read Pumping Apparatus Driver/Operat@r Hanglbook, IFSTA, Second

Edition, Pages 298-301 in order to prepare yourself for t test. Study for our next
session. < ?

%
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'}% FIRE APPARATUS DRIVER/OPERATOR 1B
/AN

TRAINING Pump Operations

TOPIC: 2-6: Pump Panel Instrumentation

TIME FRAME: 0:15

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Chapter 5

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof pu anel

instrumentation by completing th itteg t

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED: oyl arkers/erasers

REFERENCES: dard for Automotive Fire Apparatus,
2009 apter 16
e Pu paratus Driver/Operator Handbook, IFSTA,
dition, Pages 301-307
PREPARATION: structor must develop a motivational statement on why

dent should learn the upcoming material. The purpose
iS,10 establish relevancy of the lesson to the audience. The

CID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin
Curiosity (arouse) Association

& Interest (create) Students
Desire (stimulate) Experience
Q~ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 2-6: Pump Panel Instrumentation
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TRAINING

Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

. PUMP PANEL COMPONENTS
A. Gauges and indicators
B. Throttle control
C. Primer control
D. Tank level indicators
1. Water
2. Foam
E. Standards and recommendations

SLIDE: 2-6-1
SLIDE: 2-6-2

\%

SLIDE: 2-6-3
SLIDE: 2-6-4
SLIDE: 2-6-5
. GAUGES AND INDICATORS
A. Gauges are an essential part o mp/jbperators
panel
1. Gauges provide the operatgr with information on
current operating cemelitions
B. Indicators provide | '.o on the status of other
various systems
C. Types of gauges
SLIDE: 2-6-6
1. \
am, Boutdon tube
As pressure is applied to a curved tube,
the tube will straighten thus moving the
indicator dial
SLIDE: 2-6-7
2. Digital
SLIDE: 2-6-8
D. Each gauge furnishes information on a particular
condition
October 2008 2-6: Pump Panel Instrumentation
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‘;?% FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations
TRAINING

PRESENTATION APPLICATION

What does the master

pump suction gaug

indicate?

1. The master pump suction gauge indicates existing
conditions on the intake side of the pump impeller

a) Itindicates vacuum to 30" Hg. and pressure up
to maximum (300-600 psi)
b) Also called a compound gauge V
2. The master pump discharge pressure gauges

indicates current conditions on the discharge side
of the pump impeller

a) Itindicates pressure from zero to maxi
(300-600 psi)

3. Pressure gauges for each 1¥2" or lar
outlet indicate current conditions be Ive
that can control flow through the e

a) Itindicates pressure in psi§gom z&ro to a
maximum reading whi o] with that of
the main pump gaug

SLIDE: 2-6-9
4. The engine tach dicates the present
engine spee )ns per minute
5. The engine e gauge represents the
curren of the pump engine
6. Th ant temperature gauge registers
t % ump engine coolant temperature
7 voltage meter monitors the output of the main
engifes charging system
to Pump" indicates that the pump is engaged,
e chassis transmission is in neutral, and the
parking brake is engaged
9. "Pump Engaged" indicates that the pump shift has
been successfully completed
SLIDE: 2-6-10
October 2008 2-6: Pump Panel Instrumentation
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.’;) N Pump Operations

TRAINING

PRESENTATION APPLICATION
10. "Throttle Ready" indicates the "OK to Pump"
indicator is energized or when the chassis
transmission is in neutral and the parking brake is
engaged
SLIDE: 2-6-1

llIl. THROTTLE CONTROL

A. Used to increase or decrease the speed of the engine
that is powering the pump

B. Types
1. Electronic control
2. Manual control

pressure

IV. PRIMER CONTROL
A. Used to operate the primer sys
B. Types
1. Push button

2. Toggle swit
3. P N;

V. T EVE®D INDICATORS
. ateptank level
Q‘ Indicates the amount of water that is in the water
tank of the apparatus
a) Types

1) Series of lights
2) Clear site tube
3) Digital readouts

C. Changing the speed of the engine ch %mp

\%

Why does the operator
need to control the
engine rpms?

SLIDE: 2-6-12

SLIDE: 2-6-13

SLIDE: 2-6-14

October 2008

2-6: Pump Panel Instrumentation
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] Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

2. Vital to operator supplying attack lines to know
when they will run out of water and need an outside
water source

B. Foam tank level

1. Used to monitor the amount of foam concentrate in
the foam tank

a) Types
1) Series of lights
2) Clear site tube
3) Digital readouts

VI. NFPA 1901 STANDARDS AND RECOMM IONS

NOTE: From NFPA 1901: Standard F ofve Fire
Apparatus, NFPA, 2009 Editidn, Segtion 16.12.

A. The following
provided
operat

d instruments shall be
as a group on the pump

1. ste p intake pressure gauge
MasStgr pump discharge pressure gauge

P»mping engine tachometer

Why would knowing the
water level be important?

\%

SLIDE: 2-6-15
SLIDE: 2-6-16

What gauges must
appear on a pump
operator's panel?

SLIDE: 2-6-17

4. ¥W'Pumping engine coolant temperature gauge
5. Pumping engine oil pressure gauge
6. Voltmeter
7. Pump pressure control(s)
8. Pumping engine throttle
October 2008 2-6: Pump Panel Instrumentation
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ﬁ% FIRE APPARATUS DRIVER/OPERATOR 1B
/AN

Pump Operations
TRAINING

PRESENTATION APPLICATION

9. Primer control

10. Water tank—to—pump valve control
11. Water tank fill valve control

12. Water tank level gauge

B. The instruments and controls shall be placed so as to
keep the pump operator as far as practicable from all

discharge and intake connections and in a location
where the instruments and controls are visible and
operationally functional while the operator remains
stationary
IDE: 2-6-18

C. Some gauges require specific placement

1. Master pump intake and pump dischar
gauges shall be located within 8 inc ea
other, edge to edge

a) Intake pressure gauge to the leftgf O below

the pump discharge pre gauge
SLIDE: 2-6-19
D. Some gauges require a secifi@'
1. There shall be a Al inch diameter differential
in viewing aregrbety he master gauges and

2 gauges
a) Th

2. Nume alog master gauges shall be a
i 0.25 inches

ges being the larger
ital n@merals for the master gauges must have

3.
numeyals at least ¥z inch in height
What special construction
features are required of

the gauges?

SLIDE: 2-6-20
E. Instrumentation exposed to the elements shall be
weatherproof
October 2008 2-6: Pump Panel Instrumentation
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%J\ Pump Operations

TRAINING

PRESENTATION APPLICATION

F. The pumping engine oil pressure and engine coolant
temperature gauges shall be equipped with audible and
visual warnings

G. Connections for test gauges shall be provided at the
pump operator's panel

\%

October 2008 2-6: Pump Panel Instrumentation
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(g FIRE APPARATUS DRIVER/OPERATOR 1B

¢) & Pump Operations

TRAINING

SUMMARY:

The gauges and indicators located at the driver/operator's pump panel serve a key role j
providing essential information to the pump operator. This data is used to insure correct
pump and engine operating conditions.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 301-307 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 2-6: Pump Panel Instrumentation
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STATE FIRE

'}% FIRE APPARATUS DRIVER/OPERATOR 1B
/AN

TRAINING Pump Operations

TOPIC: 2-7: Auxiliary Cooling Devices

TIME FRAME: 0:15

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Chapter 5

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof auXiliary cooling

devices by completing the writte t

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED: oyl arkers/erasers

REFERENCES: : dard for Automotive Fire Apparatus,
‘sdftion, Chapter 16

paratus Driver/Operator Handbook, IFSTA,

PREPARATION: structor must develop a motivational statement on why

dent should learn the upcoming material. The purpose

iS,10 establish relevancy of the lesson to the audience. The
CID BASE acronym can be used to help develop student

motivation.
Attention (attract) Begin
Curiosity (arouse) Association

& Interest (create) Students
Desire (stimulate) Experience
Q~ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 2-7: Auxiliary Cooling Devices
Page 1
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‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations
TRAINING

PRESENTATION APPLICATION
SLIDE: 2-7-1
SLIDE: 2-7-2
. AUXILIARY COOLING DEVICES
A. Indirect cooler
B. Direct cooler
SLIDE: 2-7-

II. REASONS FOR AUXILIARY COOLING DEVICES

A. Stationary pumping
1. Limited air movement over engine

2. On skid mounted pump/engine equi
engine can overheat at idle speed

3. Options/additions to auxiliary coole

a) Raise idle to 1000-120 kegep air flow
over engine
b) Lift hood or engine co ent to lower

1. Summer te
extreme

1. €

ic transmissions may become overheated on
roll operations

p-a
iator level
Coolant level may drop during extended pumping

[ll. INDIRECT COOLER
A. Water from fire pump does not mix with radiator coolant

B. Inserted into one of the hoses used in the engine
cooling systems

at some reasons
fo liary cooling
Syistems?

SLIDE: 2-7-4

October 2008

2-7: Auxiliary Cooling Devices
Page 2
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‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations
TRAINING

PRESENTATION

APPLICATION

C. Engaged by opening valve on pump panel a quarter of
a turn at a time

1. Water from discharge goes into coil

2. This water absorbs heat from radiator coolant
flowing around the coil of tubing

3. This process is called "heat exchange"

a) Heat transfers from a warm source to a cooler
source

Marine

a) Engine coolant travels through t
it

b) Pump water surrounds tubes 0
2. Immersion

a) Engine coolant travel uh body

b) Pump water travels t}@e tubes

IV. DIRECT COOLER
A. Water fro u ters directly into the radiator

1. So ed "radiator filler"
& refill the radiator if the coolant level
r

opsS too low for effective cooling during a
mping operation

The radiator fill valve should only be used in an
emergency

2. May cause catastrophic failure of radiator due to
overpressure

4. Water then returns to suction side of the pump
D. Should be engaged whenever going off road
E. Types \< ;
1.
es

\%

SLIDE: 2-7-5
SLIDE: 2-7-6

What is a major
disadvantage of the
direct cooler?

October 2008

2-7: Auxiliary Cooling Devices
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: Pump Operations
TRAINING

U FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

3. Remove radiator cap, if this system is to be used
4. After use coolant is contaminated — service or test
B. Engaged by opening valve on pump panel

1. Water flows through tubing on discharge side of the
pump to radiator and then out to the ground

C. NFPA 1901: Standard for Automotive Fire Apparatus,
2009 Edition, Section 16.3.5.1

1. States that pump water cannot mix with radiator

fluid
a) Still found on older apparatus S ,

\%

October 2008

2-7: Auxiliary Cooling Devices
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

#) & Pump Operations

TRAINING

SUMMARY:

Auxiliary coolers can provide additional cooling capacity under extreme operating condiions.
The indirect cooler has definite advantages and should be required in some situations.
direct cooler may be useful to add water to the radiator, but must be used with caut

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 307-309 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 2-7: Auxiliary Cooling Devices
Page 5
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STATE FIRE

J‘% FIRE APPARATUS DRIVER/OPERATOR 1B
2N

TRAINING Pump Operations

TOPIC: 3-1: Basic Hydraulic Terminology And Symbols
TIME FRAME: 0:30

LEVEL OF INSTRUCTION: Level Il

AUTHORITY: 2009 NFPA 1002: Section 5.2.1(A)

BEHAVIORAL OBJECTIVE:

Condition: Given a written test

Behavior: The student will confirm a knowledgeQf basj¢ hydraulic

terminology and symbols by corgpletin ritten test
Standard: With a minimum 80% accura g to the information
contained in the Fire App r/Operator Student

ages 18-21 and Pumping

Supplement, SFT, 200
[ , IFSTA, Second Edition,

Apparatus Driver/Ope
Pages 571-587

MATERIALS NEEDED: e Writing boar dWwith markers/erasers
e Appropridle audigvisual equipment
visual materials

REFERENCES: e Driv tor Training Program, Regional Training
nter, Modesto Junior College, 2002 Edition, Basic
inology Section
ineer Training Program, Tiburon Fire District, 2001
dition, Pages 01-1 and 01-2
Fire Fighting Hydraulics, Purington, First Edition, Pages
16 and 23

e Pumping Apparatus Driver/Operator Handbook, IFSTA,

\ Second Edition, Pages 571-587
PREI@ Each instructor must develop a motivational statement on why

the student should learn the upcoming material. The purpose

is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin

Curiosity (arouse) Association

Interest (create) Students

Desire (stimulate) Experience

October 2008 3-1: Basic Hydraulic Terminology And Symbols

Page 1
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TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from th
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivatio

October 2008 3-1: Basic Hydraulic Terminology And Symbols
Page 2



CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.’;) N Pump Operations

TRAINING

PRESENTATION APPLICATION
SLIDE: 3-1-1
. BASIC HYDRAULICS
A. Terms and symbols
SLIDE: 3-1-

1. Pi
a) Symbol=mx

b) The constant derived from the length of the
circumference of a circle (3.14 times the
diameter length); used as part of the formu

determine the volume of a round area
2. Appliance loss Q~
a) Symbol = AL
b) Portion of pressure lost wf@ ows
through an appliance

1) Friction loss
3. Area

a) Symbol=A
b) Surface mes t

c) Noted uaked linear measurement
1 sgUiare inches

)
4. h@&gic pressure

©

am, Welght of the air or atmosphere
) .7 psi at sea level

Pressure gauge that reads zero is actually
14.7 psi

5. Cavitation

a) The formation of a vacuum around a propeller
or fan, revolving at a speed above a certain
critical value

Wh V come
om?

SLIDE: 3-1-3

What is cavitation?

October 2008 3-1: Basic Hydraulic Terminology And Symbols
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Pump Operations

TRAINING

PRESENTATION

APPLICATION

. Diameter

b) Vacuum pockets form in a pump and cause
vibrations, loss of efficiency

Circumference
a) Symbol=c
b) The distance around the outside of a circle

c) If the circumference were stretched out in a
straight line, it would be 3.14 times as long as
the diameter

Coefficient

Constant

a) A fixed value assigned to a mat
equation

Critical velocity

a) The friction loss becogfies so that the
entire stream is agitatéd by the resistance and

causes turbulence

b) At this point, #beca
lines to reguce

es necessary to parallel
tion

e from one edge of a circle to the
ssing through the center

1¢Elevation pressure
Symbol = EP
2 b

) Gain or loss of pressure in a hoseline due to
change in elevation

c) The pressure lost from overcoming the effects
of forcing water above the level of the pump
discharge

a) Symbol=C
b) Assigned to a math equation
Q~ SLIDE: 3-1-4

\%

SLIDE: 3-1-5

What is EP?

October 2008

3-1: Basic Hydraulic Terminology And Symbols
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.Z) N Pump Operations

TRAINING

PRESENTATION APPLICATION

12. Feet per second

a) Symbol = fps
13. Flow pressure

a) Symbol =FP

b) Forward velocity pressure measured at a
discharge opening

c) Can be measured with a pitot tube and gauge OV

14. Friction loss

a) Symbol =FL
at is friction loss?

b) That part of the total pressure lost whi in
water through pipe, fittings, hoselines,

adapters, and appliances
c) Varies with the type of construgti n ape
of pipe, fittings, hoselines, adaptersiand

appliances

SLIDE: 3-1-6
15. Gallons per minute

a) Symbol =
b) The meagfire

r flow
c) Volume im@ measurement

a) ater pressure due to elevation

Measured from the surface of the water source
to the discharge orifice

c) 0.434 psi per foot of elevation
18. Height

a) Symbol=h
b) Measurement of elevation above a given point

October 2008 3-1: Basic Hydraulic Terminology And Symbols
Page 5
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‘.’;) N Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 3-1-7
19. Hydraulics
What is hydraulics?

a) The science that treats the mechanics of fluid
at rest and in motion

20. Inches in mercury
a) Symbol =in. Hg V

21. Length

a) Symbol=1L
22. Length of line
a) Symbol=1LL
2 SLIDE: 3-1-8

23. Lift

static water source a e of the pump
impeller

Who can explain what lift
is?
a) Elevation difference @/ surface of the
the

ace of the water to the

SLIDE: 3-1-9

. Ngrmal operating pressure

) Pressure normally found in a water distribution
system during normal consumption demands
26. Nozzle pressure

a) Symbol = NP
What is nozzle pressure?

b) Pressure of the water discharged at the nozzle

October 2008 3-1: Basic Hydraulic Terminology And Symbols
Page 6
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‘.’;) N Pump Operations

TRAINING

PRESENTATION APPLICATION
27. Nozzle reaction
a) Symbol = NR
b) Counterforce directed against a person holding
a nozzle
SLIDE: 3;1-10

28.

29.

30.

31.

32.

Pounds per square inch

a) Symbol = psi
Pounds per square inch gauge

b) Has a variety of meanings

a) Symbol = psig
Pressure
a) Symbol =P 2

c) Generally defined as the force p a
d) Measured in pounds per squ p
Pump discharge pressure

a) Symbol = PDP
b) Pressure of the waterias it Ieaves the pump

Quantity of water

. Re al pressure

a) Remaining water pressure while water is
flowing (left over)

b) Available pressure

c) Measured at compound gauge with water
flowing

\%

SLIDE: 3-1-11

What is residual
pressure?

October 2008

3-1: Basic Hydraulic Terminology And Symbols
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Pump Operations
TRAINING

PRESENTATION APPLICATION

35. Specific gravity

a) Symbol =sg

b) The weight of a substance compared with the
weight of an equal volume of water

SLIDE: -12
36. Square root

a) Symbol = V

b) A given number multiplied by itself

37. Static pressure
a) Water pressure that is not flowing (standin
still) Q

b) Stored potential energy to force wate

pipe, hoselines, and fittings
38. Suction (draft)
0 Who can explain what

suction or "draft" is?
a) Process of taking watér fromistatic sources
located below the leve eye of the pump

b) air from the pump chamber
ic pressure to force water
ose and into the pump
SLIDE: 3-1-13
39. Total SS

= TPL

b) W\ he amount of pressure loss due to total
tion loss and elevation pressure loss

cuum

How does a vacuum
work to establish a draft?

a) Any pressure below atmospheric pressure
b) A negative pressure
1) Usually indicated in inches of mercury

October 2008 3-1: Basic Hydraulic Terminology And Symbols
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Pump Operations

PRESENTATION

APPLICATION

41.

42.

43.

44.

Velocity
a) The speed of travel
b) Linear measurement per time measurement

1) Feet per second (fps) or miles per hour
(mph)
Volume

a) Symbol =V

Water flow

a) Measure in gallons per minute (

Water hammer 0

a) Force created by the §uddef deceleration or
acceleration of water

O
é’

A
&

b) Measurement of cubic scale in a container
c) Noted as a cubed linear measurement
1) Cubic inches Q~

SLIDE: 3-1-14

\%

What is a water hammer?

October 2008

3-1: Basic Hydraulic Terminology And Symbols
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‘-ﬁ.') L& Pump Operations

TRAINING

SUMMARY:

Fire apparatus driver/operators are charged with the responsibility to develop effective hose
streams, pump supply lines, and solve hydraulic problems on the fireground. All
driver/operators must know and understand basic hydraulic terminology and symb

to apply them to hydraulic formulas. Although complex calculations are not perfo

field, driver/operators must know how to solve and apply them to provide a bagis fo
developing hose streams.

EVALUATION: V

The student will complete the written test at a time determined bystheNgstructor.

ASSIGNMENT:
Review your notes and read the Fire Apparatus Driver, ator'Student Supplement, SFT,
2008 Edition, Pages 18-21 and Pumping Apparatus D NeffOpP&rator Handbook, IFSTA,
Second Edition, Pages 571-587 in order to prepagé @lf for the upcoming test. Study for
our next session.

October 2008 3-1: Basic Hydraulic Terminology And Symbols
Page 10
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TRAINING Pump Operations

TOPIC: 3-2: Mathematics Review
TIME FRAME: 1:00
LEVEL orF INSTRUCTION: Level Il
AUTHORITY: 2009 NFPA 1002: Sections 5.2.1(A), 5.2.2(A), and
BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof ba athematics by

completing the written test

Standard: With a minimum 80% accura
contained in Fire Apparatu
Supplement, SFT, 200

cordjihg to the information
rator 1B Student

MATERIALS NEEDED: o Writing board/pagmi arkers/erasers

e Appropriate a [

e Appropriate ¢

e [ndividu i -1: Mathematics Review
REFERENCES: e Fire Appar river/Operator 1B Student Supplement,

SFTH2008 kdition, Pages 22-24

dent should learn the upcoming material. The purpose

PREPARATION: Fachinstructor must develop a motivational statement on why

tablish relevancy of the lesson to the audience. The

D BASE acronym can be used to help develop student
Q~ otivation.

Attention (attract) Begin
Curiosity (arouse) Association

&\ Interest (create) Students
@ Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 3-2: Mathematics Review

Page 1
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FIRE APPARATUS DRIVER/OPERATOR 1B

:ér}im Pump Operations
PRESENTATION APPLICATION
NOTE: Review the students' math pretest administered in
Topic 1-1 to check their knowledge of basic math.
Adjust the following review accordingly.
SLIDE: 3-2-1
SLIDE: 3-2-2

.  BASIC MATH SKILLS

A.

B.
C.
D

m

Addition
Subtraction

Multiplication
Division

IDE: 3-2-3
Decimals Q~

1. One number to the right of the decim
a) Tenths

2. Two numbers to the right of the deciga
a) Hundreds

3. Three numbers to the rig@decimal
a) Thousands

4. Rounding Q

a) Tr jials two places to the right

b) a culations using this number
n‘€alculation is completed
Round .50 or higher - round up to a whole
number

@ 2) .49 or lower - round down to a whole
Q~ number

F.

Fractions
1. When adding or subtracting
a) Use common denominator

\%

Who can explain what
rounding is?

SLIDE: 3-2-4

October 2008

3-2: Mathematics Review
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Pump Operations
TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

2. When multiplying

a) Multiply numerators first

b) Multiply denominators second
3. When dividing

a) Invert second fraction

b) Then multiply

G. Percentages
1. Percent means a given value per 100
a) 450f 100 =45%
2. Multiply the number by the percentage

H. Square root

1. A quantity of which a given quantity

a) V64=8 Q
b) V81=9
.  Numbers sq
1. Anu

J. Fraction to decimal
1. Divide top number by bottom number

a) ¥%2=0.5

h

Q.

square

SLIDE: 3-2-6

What is the square root
of 817

SLIDE: 3-2-7

What is 9 squared?

SLIDE: 3-2-8

October 2008

3-2: Mathematics Review
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Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

b) %=0.75

K. Area of a circle
1. A=nr
a) n=3.14
b) r =radius (half of diameter)
c) A=3.14xr

2. A=3.14x2
a) A=3.14x4
b) A=12.56

L. Capacity of a cylinder tank < ,
1. Gallons = d6L

a) d = diameter
b) 6 = cons#ént fo ns formula
c) L= I?

Q&Ilons = (52 x 6)(10)

a) Gallons = (25 x 6)(10)
b) Gallons = (150)(10)
c) Gallons =1,500

What is % in decimal
form?

SLIDE: 3-2-

\%

"r"is 2 feet, what is the
area?

SLIDE: 3-2-10

If a cylinder tank is 10
feet long and 5 feet in
diameter, what is its
capacity?

SLIDE: 3-2-11

SLIDE: 3-2-12

October 2008

3-2: Mathematics Review
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%J\ Pump Operations

TRAINING

PRESENTATION APPLICATION

If a cylinder tank is 30
feet long and 10 feet in
diameter, what is it
capacity?

3. Gallons = (10? x 6)(30)
a) Gallons = (100 x 6)(30)

b) Gallons = (600)(30)
c) Gallons =18,000
TIVATY 3-2-1:
ete the activity in
the student supplement.

October 2008 3-2: Mathematics Review
Page 5
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%}\._ Pump Operations

TRAINING

SUMMARY:

The basic math skills used by the driver/operator are vital to an effective operation. The ability
for the driver/operator to understand the limitations of their apparatus equipment can be
enhanced with a working knowledge of basic math.

EVALUATION:
The student will complete the activity and written test at a time determine% ructor.

ASSIGNMENT:

Review your notes and read Fire Apparatus Driver/Operator 1B'Stud pplement, SFT,
2008 Edition, Pages 22-24 in order to prepare yourself for t comifg test. Study for our
next session.

October 2008 3-2: Mathematics Review
Page 6
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TRAINING Pump Operations

R1B

INDIVIDUAL ACTIVITY 3-2-1

TITLE: Mathematics Review
TIME FRAME: 0:15

MATERIALS NEEDED: e Square root chart
e Calculator
e Pen or pencil

INTRODUCTION: This activity provides the students t
and sharpen their math skills as t

DIRECTIONS: 1. Complete Sections | throu
2. You have 10 minutes &
3. Be prepared to discusSyou

SECTION I: CALCULATE THE FOLLO@ RE ROOTS
1. V8 See chart

ort |ty to reference
y rel fire hydraulics.

this activity.

r answers with the class.

2. V20 See chart

3. V100 See chart

4. 300 See chart
SECTION II: SQM OLLOWING NUMBERS

5. 62 36 6x6

6. 81 9x9

324 18 x18
10201 101 x 101

October 2008 3-2: Mathematics Review
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Rl g Pump Operations

SECTION I1l: CONVERT THE FOLLOWING FRACTIONS TO A DECIMAL

9. 7/8 .87
10. 1/8 A2
11. 1/4 .25
12. 1/2 .50

7+8
1+8
1+4

1+2 \/

SECTION IV: CALCULATE THE AREA OF EACH CIRCLE

13. Radius = 2 feet

Round your answer to the nearest whole number. (7r?) C

14. Radius =10 feet

15. Radius =15 feet

16. Radius =20 feet

SECTION V: CALCULATE THE CAPACITY OFfEACH CYLINDER TANK

Round your answer to the nearest who

17. Diameter =2 feet
Length =14 feet

er. (d°6L)

(2% x 6)(14)
(4 x 6)(14)
24 x 14

(107 x 6)(10)
(100 x 6)(10)
600 x 10

36
18. Diameter =1
Length = t 6.000
19. Diame & t
Lenr&: eet 4050

(15% x 6)(3)
(225 x 6)(3)
1,350 x 3

ter = 20 feet
t

(207 x 6)(5)
(400 x 6)(5)
2,400 x5

20. Qi
% = 5 feet 12.000

October 2008

3-2: Mathematics Review
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?@ FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

Square Roots of Numbers 1-250

n v n v n vy n vy n v

1 1.000 51 7.1414 101 10.0499 151 12.2882 201 141774
2 1.414 52 7.2111 102 10.0995 152 12.3288
3 1.732 53 7.2801 103 10.1489 153 12.3693
4 2.000 54 7.3485 104 10.1980 154 12.4097
5 2.236 55 7.4163 105 10.2470 155 12.4499
6 2.449 56 7.4833 106 10.2956 156 12.4900
7 2.646 57 7.5498 107 10.3441 157 12.5300
8 2.828 58 7.6158 108 10.3923 158 12.5698
59 7.6811 109 10.4403 159 12.6095

60 7.7460 110 10.4881 160 12.64 14.4914

61 7.8102 111 10.5357 161 6 14.5258

62 7.8740 112 10.5830 162 2.7279 12 14.5602

63 7.9373 113 10.6301 163 7671 213 14.5945

64 8.0000 114 10.6771 164 214 14.6287

65 8.0623 115 10.7238 .8452 215 14.6629

66 8.1240 116 10.7703 1298841 216 14.6969

67 8.1854 117 10.8167 2.9228 217 14.7309

68 8.2462 118 12.9615 218 14.7648

69 8.3066 119 13.0000 219 14.7986

70 8.3666 120 13.0384 220 14.8324

71 8.4261 121 13.0767 221 14.8661

72 1 13.1149 222 14.8997

73 13.1529 223 14.9332

74 124 13.1909 224 14.9666

75 125 11.1803 175 13.2288 225 15.0000

76 126 11.2250 176 13.2665 226 15.0333

77 11.2694 177 13.3041 227 15.0665

78 128 11.3137 178 13.3417 228 15.0997

129 11.3578 179 13.3791 229 15.1327

130 11.4018 180 13.4164 230 15.1658

131 11.4455 181 13.4536 231 15.1987

132 11.4891 182 13.4907 232 15.2315

133 11.5326 183 13.5277 233 15.2643

134 11.5758 184 13.5647 234 15.2971

8 9.2195 135 11.6190 185 13.6015 235 15.3297

86 9.2736 136 11.6619 186 13.6382 236 15.3623

87 9.3274 137 11.7047 187 13.6748 237 15.3948

88 9.3808 138 11.7473 188 13.7113 238 15.4272

89 9.4340 139 11.7898 189 13.7477 239 15.4596

90 9.4868 140 11.8322 190 13.7840 240 15.4919

91 9.5394 141 11.8743 191 13.8203 241 15.5242

92 9.5917 142 11.9164 192 13.8564 242 15.5563

93 9.6437 143 11.9583 193 13.8924 243 15.5885

94 9.6954 144 12.0000 194 13.9284 244 15.6205

95 9.7468 145 12.0416 195 13.9642 245 15.6525

96 9.7980 146 12.0830 196 14.0000 246 15.6844

97 9.8489 147 12.1244 197 14.0357 247 15.7162

98 9.8995 148 12.1655 198 14.0712 248 15.7480

99 9.9499 149 12.2066 199 14.1067 249 15.7797

100 10.0000 150 12.2474 200 14.1421 250 15.8114

October 2008
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TRAINING Pump Operations

TOPIC: 3-3: Characteristics Of Water And Principles Of Pressure
TIME FRAME: 0:30
LEVEL orF INSTRUCTION: Level Il
AUTHORITY: 2009 NFPA 1002: Section 5.2
BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof theSgharacteristics and

principles of water and pressure oMgpleting the written test

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin

Interest (create) Students

incidents, injuries, or fatalities. Write this section "from the

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.
October 2008 3-3: Characteristics Of Water And Principles Of Pressure
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CALIFORNIA
STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

:ér;ina Pump Operations
PRESENTATION APPLICATION
SLIDE: 3-3-1
. CHARACTERISTICS OF WATER
A. Water can exist in three forms
SLIDE: 3-3-

1. Liquid
a) Exists at temperatures between 32°F - 212°F

2. Solid

a) Freezing occurs at temperatures bel
and converts it to ice 2

3. Gas

a) Converts to a vapor or t peratures
above 212°F
B. Weight of water Q

1. Fresh i 8.33 pounds per gallon
2. Sal s 8.6 pounds per gallon
& of water weighs 62.5 Ibs.

3.
C er expansion

Q‘ hen converted to steam, expands 1,700 times
. Water hammer

1. Force created by the sudden deceleration or
acceleration of water

N

at temperature will
ter not be in the liquid
orm?

SLIDE: 3-3-4

SLIDE: 3-3-5

How much does 1 gallon
of fresh water weigh?

SLIDE: 3-3-6

SLIDE: 3-3-7

What is a water hammer?

October 2008 3-3: Characteristics Of Water And Principles Of Pressure
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TRAINING

Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

2. Causes

a) Sudden opening and closing of nozzles or
valves

3. Damaging effects to
a) Hoselines
b) Water mains
c) Hydrants
d) Fire pumps and its related accessories
1) Piping
4. Life safety

a) Sudden, violent jerking of hoselines a
possible rupturing creates extreme, u
conditions

5. Corrective measures
a) All controls should be movegd slo
1) Nozzles
2) Hydrants
3) Valves
4) Hose ¢gla
II. HOW PRESSURE Cyp O UIDS

A. First prigci
1. uigﬁ\? re is perpendicular to any surface on
which it acts
d principle
¥ Fluid pressure at a point in a fluid at rest is of the
same intensity in all directions

a) Fluid pressure at a point, at rest, has no
direction

\%

SLIDE: 3-3-8

SLIDE: 3-3-9

October 2008 3-3: Characteristics Of Water And Principles Of Pressure
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‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations
TRAINING

PRESENTATION APPLICATION

SLIDE: 3-3-10
C. Third principle

1. Pressure applied to a confined fluid from without is
transmitted equally in all directions

SLIDE: 33-11
D. Fourth principle

1. The pressure of a liquid in an open vessel is V
proportional to its depth

2. Example

a) 1 square inch (cross-sectional area) in a
vertical container

1) At1lfoot= .434 pounds
2) At2feet= .868 pounds
3) At 3feet=1.302 pounds

SLIDE: 3-3-12

2. Example

a) Co inch of mercury and a
C 13.55 inches of water will exert

\ e pressure at the bottom
SLIDE: 3-3-13

ixth prifeiple

pressure of a liquid on the bottom of a vessel
s independent of the shape of the vessel

Water that is 1 foot in
depth will exert how
much pressure?

a) Four containers with different shapes with 1
foot of water in each will all exert .434 psi at
the bottom

October 2008 3-3: Characteristics Of Water And Principles Of Pressure
Page 4
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(g FIRE APPARATUS DRIVER/OPERATOR 1B

¢) & Pump Operations

TRAINING

SUMMARY:

Efficiently using water resources are vital to incident effectiveness. The ability to relate water
characteristics and principles of pressure to the operation will help ensure successful
completion of assignments.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 135-161 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 3-3: Characteristics Of Water And Principles Of Pressure
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STATE FIRE

'}% FIRE APPARATUS DRIVER/OPERATOR 1B
/AN

TRAINING Pump Operations

TOPIC: 3-4: Principle Features Of Water Systems
TIME FRAME: 0:15
LEVEL orF INSTRUCTION: Level ll
AUTHORITY: 2009 NFPA 1002: Sections 5.2.1(A) and 5.2.2(A)
BEHAVIORAL OBJECTIVE:
Condition: A written test y
Behavior: The student will confirm a knowledgeyof theWgrincipal features
of water systems by completing n jest
Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED:

REFERENCES: i ining Program, Tiburon Fire District, 2001

ition, Pages 151-161 and 325

PREPARATION: structor must develop a motivational statement on why

dent should learn the upcoming material. The purpose

iS,10 establish relevancy of the lesson to the audience. The
CID BASE acronym can be used to help develop student

motivation.
Attention (attract) Begin
Curiosity (arouse) Association

& Interest (create) Students
Desire (stimulate) Experience
Q~ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 3-4: Principle Features Of Water Systems
Page 1
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] Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

. WATER SUPPLY SOURCES
A. Surface water
1. Lakes, rivers, ponds, etc.
B. Ground water
1. Wells or water producing stream

II. PUMPS AND PUMPING STATIONS

A. Used when gravity system not avallable@a
S

1. May be used as adjunct to gravity
B. Generally highly efficient
1. Usually completely autométed

%

C. Pumping capacity

1. Varies froma fe
millions of gall

2. Diesel pu
econom

N\
&

YSTEM

natural elevation

d gallons per minutes to

it'greater capacity and fuel

SLIDE: 3-4-1
SLIDE: 3-4-2

\%

dges the water get
fr e source to the
hydrant?

SLIDE: 3-4-3

What is the most
economical type of
distribution system?

SLIDE: 3-4-4

1. Most practical method of delivery
2. Most economical method of delivery
3. Least installation costs
4. Least maintenance costs
October 2008 3-4: Principle Features Of Water Systems
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘ﬁ') @& Pump Operations
TRAINING
PRESENTATION APPLICATION
B. Capacity limited by basin or reservoir
1. System may operate with or without pumps
SLIDE: 3-4-5

IV. COMBINATION SYSTEM
A. Combines gravity flow and pumps
1. Used in majority of communities
2. Gravity system can operate if pumps fail

B. Combined storage

N\

at can be done to
proVite a better supply of
ter at a dead end?
3. Tanks used on dead ends Q

1. Elevated reservoirs

2. If notin use, water tenders car@ d
V. DISTRIBUTION SYSTEMS

SLIDE: 3-4-6
A. Elements Q
1. Pipes
2. Valves Q
3. Hydrants @
4. Meter
5. O apRliances for conveying water
B. Sy@n
. Gri
@ Provides circulating feed from several mains
b) Most common
c) Interlooped and connected at standard
intervals
2. Looped line or circulation feed
a) A hydrant that receives water from two or more
directions
October 2008 3-4: Principle Features Of Water Systems
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

APPLICATION

‘2‘) @& Pump Operations
TRAINING
PRESENTATION
3. Dead-end
a) A hydrant that receives water from only one

direction

C. Grid system piping

1.

Primary feeder (mains)

a)
b)
c)
d)
e)

Large pipes
Wide spacing
High capacity

8-52 inches or greater
Carries water to points for local distribution

Secondary feeders

a)
b)
c)
d)
e)

Forms loops closely spaced

Intermediate-sized pipes Q
High capacity 2
8-36 inches or greater

Carries water to distri@nes
Distributors

a)

Smaller inte

(5 dharrangements that serve
consumeggbloCks and individual fire hydrants

ihg

esidential/multiple housing districts

not more than 600 feet

& e 6-inch minimum
e Should be closely gridded by 8-inch
Q~ cross-connecting mains at intervals of

e May need larger size main depending
on layout and occupancy

\%

October 2008

3-4: Principle Features Of Water Systems
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.’;) N Pump Operations

TRAINING

PRESENTATION APPLICATION

2) Shopping/commercial districts
e 8-inch minimum

e With cross-connecting mains every
600 feet

e May need larger size main depending
on layout and occupancy

3) 12-inch mains may be used in principal
streets and in long mains not cross-

connected at frequent intervals

S . 3-4-7
VI. GENERAL INFORMATION
Q~ What is the purpose of

main line valves in the
distribution system?

A. Main valves
1. Used to provide flow control in,the efgystem
2. Valves should be tested e y

What is the suggested
spacing for valves in high
value districts?

»

B. Wat
USwally good for 30 years service
Hygrant color codes
sed on gallons per minute of flow
Normally painted on the discharge caps and tops
3. NFPA color codes
a) Lightblue
1) Class AA
e 1,500 gpm or greater

October 2008 3-4: Principle Features Of Water Systems
Page 5
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TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

PRESENTATION

APPLICATION

b)

C)

d)

Green
1) Class A

e 1,000-1,499 gpm
Orange
1) ClassB

e 500-999 gpm
Red

1) ClassC
e 499 orless S ,

\%

October 2008

3-4: Principle Features Of Water Systems
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(g FIRE APPARATUS DRIVER/OPERATOR 1B

¢) & Pump Operations

TRAINING

SUMMARY:

It is important that you determine the main components and features of a modern water,
system. You should also determine the types of water distribution systems and what typ f
problems can be anticipated within the modern water system.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 151-161 and 325 in order to prepare yourself foljthe upcoming test. Study for

our next session. E

October 2008 3-4: Principle Features Of Water Systems
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TRAINING Pump Operations

TOPIC: 3-5: Nozzle Theory
TIME FRAME: 0:30
LEVEL orF INSTRUCTION: Level Il
AUTHORITY: 2009 NFPA 1002: Sections 5.2.1, 5.2.2(B), 5.2.4(B
BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof noZgle theory by

completing the written test

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin
Interest (create) Students

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but

Q~ remember the goal is to stimulate student motivation.

October 2008 3-5: Nozzle Theory
Page 1
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W) N

] Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

. TYPES OF NOZZLES
A. Handline nozzles
1. Range in size from %" booster line nozzles
2. To nozzles designed for 3" hoseline

3. Generally 350 gpm is maximum flow
B. Master stream nozzles
1. Usually designed to flow 350 gpm or great

. HANDLINE NOZZLES
A. Solid stream nozzles
1. Produced from smooth bore n@

2. Operates at 50 psi
B. Fog stream nozzles
1. Constant flow no

a) Operate apl

b) Low pr nQzzles operate at 75 psi
2. Manuag e nozzles
a) te al’100 psi

essure nozzles operate at 75 psi
Au atic nozzles

a) Automatically regulate the opening to maintain
100 psi

b) Driver/operator can "dial" up the pressure and
volume when water supply permits

c) Driver/operator controls gpm flow

SLIDE: 3-5-1
SLIDE: 3-5-2

Wh Waximum
w foma handline?

SLIDE: 3-5-3

What pressure is
maintained by an
automatic nozzle?

October 2008

3-5: Nozzle Theory
Page 2
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TRAINING

Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

1) Nozzle person does not
d) Low pressure nozzles operate at 75 psi
4. High pressure fog nozzles
a) Operate at pressure up to 800 psi
b) Low volume flow is 8-15 gpm
C. Broken stream nozzles

3. Water curtain nozzles

4. Piercing nozzles
a) Deliver about 100 gpm 0

0
1. Special purpose nozzles
2. Cellar and pier nozzles
a) Distributors Q

5. Chimney nozzles
a) Operate at 100 psi
b) Deliver only 1%2-3 gp

1. MASTER STREAMS
A. Smooth bore o S 0 psi
B. Fog opera 1 I
C. Four basic @gltegories
1. onit
a) ree basic types
@ 1) Fixed
e Permanently mounted on apparatus
Q~ 2) Combination
e Mounted on apparatus
e Can be used as a turret

e Removed and used as a portable
monitor

Wh yample of a
keMstream nozzle?

SLIDE: 3-5-4

October 2008

3-5: Nozzle Theory
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%ﬁ) & Pump Operations

TRAINING

PRESENTATION APPLICATION

3) Portable
e Carried to location where needed
2. Turret pipe
a) Also known as deck gun or deck pipe
3. Deluge set
a) Large capacity nozzle on a playpipe supported
by a tripod and connected by a short length of V
large diameter hose
4. Elevated master stream

a) Large capacity nozzle that is designed to b
placed on an aerial apparatus elevating devi

SLIDE: 3-5-5

What is nozzle reaction?
IV. NOZZLE REACTION
A. Force pushing back on the fire fighter hanglirng the

hoseline
1. Counterforce

B. For every action there i equ d opposite
reaction

C. Calculation
1. Solidtip no

a) 57 ¥d?)(NP)
2. F
NR'® (0.0505 x Q)(VNP)
@ :

Q/2 or NR =% gpm

October 2008 3-5: Nozzle Theory
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(g FIRE APPARATUS DRIVER/OPERATOR 1B

%} 3 Pump Operations

TRAINING

SUMMARY:

The driver/operator is responsible for safely operating the apparatus and all its applianc
Having the knowledge of nozzle types and nozzle reaction will help ensure a safe efficie
operation.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 165-179 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 3-5: Nozzle Theory
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TRAINING Pump Operations

TOPIC: 3-6: Calculating Gallons Per Minute

TIME FRAME: 0:30

LEVEL orF INSTRUCTION: Level Il

AUTHORITY: 2009 NFPA 1002: Section 5.2

BEHAVIORAL OBJECTIVE:
Condition: Given an activity and written test y
Behavior: The student will confirm a knowledgeyof cal@ulating gpm by

completing the activity and writte

Standard: With a minimum 80% accura
contained in Fire Apparatu
Supplement, SFT, 200
Apparatus Driver/Oper.
Pages 166 and 17

cordjihg to the information
rator Student

ges 28-30 and Pumping
ook, IFSTA, Second Edition,

MATERIALS NEEDED: e Writing boar ith markers/erasers

e Approprigte a ual equipment

e Appropgi udi@visual materials

¢ Indiidual ActiVity 3-6-1: Calculating gpm
REFERENCES: e Drive ator Training Program, Modesto Regional

ining Center, 2002 Edition, Calculating GPM Section
ineer Training Program, Tiburon Fire District, 2001
tion, Pages 28-1, 28-2, 28A-1, 28A-2
Pumping Apparatus Driver/Operator Handbook, IFSTA,
Second Edition, Pages 166 and 179

PREPARATIQN?® ; Each instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose

is to establish relevancy of the lesson to the audience. The

@ ACID BASE acronym can be used to help develop student
motivation.
Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the

October 2008 3-6: Calculating Gallons Per Minute
Page 1
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ﬁ’j\ Pump Operations

TRAINING

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 3-6: Calculating Gallons Per Minute
Page 2
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

:&r}im Pump Operations
PRESENTATION APPLICATION
SLIDE: 3-6-1
. NOZZLE GPM
SLIDE: 3-6-2
A. gpm = (29.7)(d* x VNP)
1. 29.7 = a constant
2. d? = diameter of the nozzle orifice squared
3.  =square root V
4. NP = nozzle pressure
IDE: 3-6-3

5. Example

a) gpm = (29.7)(2% x V80)
b) gpm = (29.7)(4 x 8.94)
(

c) gpm = (29.7)(35.76)
d) gpm=1,062.072 Q
e) gpm= 1062 ff)

II. HYDRANT GPM

A. Slightly d ai'the formula for nozzles
1. ¢ la for hydrants (open butts) adds a
effici@pt Step

PreSgure is flow pressure (FP)
=(29.7)[c x (d? x V FP)]

9.7 = a constant
c = coefficient based on hydrant design

1
2
3. d? = diameter of the discharge orifice squared
4. ~ = square root

5

FP = flow pressure

&

the nozzle diameter is
2" and the NP is 80 psi,
what is the gpm?

SLIDE: 3-6-4

October 2008

3-6: Calculating Gallons Per Minute
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‘;5) 0 Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 3-6-5

C. Coefficient is assigned as a on the friction loss
depending on the hydrant's construction type

1. .7,.8,0r.9
a) .7 would denote the greatest FL
b) .9 would denote the least FL

c) A hydrant with no FL would have a coefficient V
of 1
2. Usually affected by the hydrant's configuration
3. Multiplied into the equation
Q If the coefficient is .8, the

diameter of the orifice is
D. Example 0

2.5 inches, and the FP is
SLIDE: 3-6-6
1. gpm=(29.7)[.8 x (2.52 x  30)]
( ;

30 psi, what is the gpm?
gpm = (29.7)[.8 x (6.25 x

ACTIVITY 3-6-1:
Complete the activity in
the student supplement.

October 2008 3-6: Calculating Gallons Per Minute
Page 4
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%ﬁ) L& Pump Operations

TRAINING

SUMMARY:

The knowledge of formulas for calculating gpm is a vital part of the driver/operator's
responsibilities. This knowledge can be key in testing and incident situations. The more
accurate the calculations are, the more effective and efficient the overall operations@ill b

EVALUATION:
The student will complete the activity and written test at a time determin y the ructor.

ASSIGNMENT:

Review your notes and read Fire Apparatus Driver/Operator S de&ment, SFT, 2008
Edition, Pages 28-30 and Pumping Apparatus Driver/Oper andbdok, IFSTA, Second
Edition, Pages 166 and 179 in order to prepare yourself for t ing test. Study for our
next session.

u

October 2008 3-6: Calculating Gallons Per Minute
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TRAINING Pump Operations

INDIVIDUAL ACTIVITY 3-6-1

TITLE: Calculating Nozzle and Hydrant gpm
TIME FRAME: 0:20
MATERIALS NEEDED: e Pen or pencil

INTRODUCTION: This activity provides the students the o W calculate

gpm for nozzles and hydrants in a step-by
standard formulas.

mat using

DIRECTIONS: . Calculate the gpm for each ofithe following using the
appropriate formula.

. ‘ mplgte this activity.
. Be prepared to discuSggouranswers with the class.

NOZZLES

1. Nozzle = 1%" tip and NP @
gpm = (29.7)(d? x )

m = (29.7)(d* x YV NP)

pm = (29.7)(1% x \ 50)
Q~ gpm = (29.7)(1 x 7.07)
gpm = (29.7)(7.07)
gpm = 210

gp
@&a = 1" tip and NP of 50 psi
g

October 2008 3-6: Calculating Gallons Per Minute
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‘.’;) Pump Operations

TRAINING

3. Nozzle = 174" tip and NP of 50 psi
gpm = (29.7)(d* x Y NP)
gpm = (29.7)(1.25° x \ 50)
gpm = (29.7)(1.56 x 7.07)
gpm = (29.7)(11.03)
gpm = 328

4. Nozzle = 174" tip and NP of 80 psi
gpm = (29.7)(d* x YV NP)
gpm = (29.7)(1.5° x \ 80)
gpm = (29.7)(2.25 x 8.94)
gpm = (29.7)(20.12)

gpm = 598
5. Nozzle = 134" tip and NP @
gpm = (29.7)(d? x )
gpm = (29.7)(1 0)
gpm = (29 4)

m = (29.7)(d* x Y NP)

gpm = (29.7)(.875° x \ 50)
gpm = (29.7)(.77x 7.07)
gpm = (29.7)(5.44)

gpm = 162

gp\
@@f = 7" tip and NP of 50 psi

October 2008 3-6: Calculating Gallons Per Minute
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Pump Operations

FIRE APPARATUS DRIVER/OPERATOR 1B

HYDRANTS

7. Hydrant = .7 coefficient, 274" outlet, and FP of 43 psi
gpm = (29.7)[c x (d* x V FP)]

gpm = (29.7)[.7 x (2.5? x \ 43)]

gpm = (29.7)[.7 x (6.25 x 6.56)]

gpm = (29.7)(.7 x 41)

gpm = (29.7)(28.7)

gpm = 852

8. Hydrant = .8 coefficient, 274" outlet, and
gpm = (29.7)[c x (d* x V FP)]

O

gpm = (29.7)[.8 x (2.5% x \ 90)]

&

gpm = (29.7)[.8 x (6.25 x 9.49)]

gpm = (29.7)(.8 x 59.31)

gpm = (29.7)(47.45) Q

gpm = 1,409
22" outlet, and FP of 86 psi

9. Hydrant = .7 coef{

\Z 7)(.7 x 57.94)
& 9.7)(40.56)
gpnP= 1205

October 2008

3-6: Calculating Gallons Per Minute
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%J A Pump Operations

TRAINING

10. Hydrant = .9 coefficient, 22" outlet, and FP of 75 psi
gpm = (29.7)[c x (d* x ¥ FP)]
gpm = (29.7)[.9 x (2.5? x \ 75)]

gpm = (29.7)[.9 x (6.25 x 8.66)]
gpm = (29.7)(.9 x 54.13)
gpm = (29.7)(48.72)

gpm = 1,447

October 2008 3-6: Calculating Gallons Per Minute
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TOPIC: 3-7: Principles Of Friction Loss

TIME FRAME: 0:15

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Section 5.2

BEHAVIORAL OBJECTIVE:
Condition: Given a written test V
Behavior: The student will confirm a knowledgeyof fact@rs*affecting

friction loss by completing the wrj t

Standard: With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED: oyl arkers/erasers

REFERENCES: i ining Program, Tiburon Fire District, 2000

ition, Pages 147-150

PREPARATION: structor must develop a motivational statement on why

dent should learn the upcoming material. The purpose

iS,10 establish relevancy of the lesson to the audience. The
CID BASE acronym can be used to help develop student

motivation.
Attention (attract) Begin
Curiosity (arouse) Association

& Interest (create) Students
Desire (stimulate) Experience
Q~ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 3-7: Principles Of Friction Loss
Page 1
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TRAINING

PRESENTATION

APPLICATION

. FRICTION LOSS

A. That part of total pressure that is used to overcome
friction while forcing water through pipes, fittings, fire
hose and adapters

B. The difference in pressures in a hoseline between a
nozzle and a pumper is a good example for friction loss

SLIDE: 3-7-1
SLIDE: 3-7-2

\%

at gauses friction
lQss™
IDE: 3-7-3
. CAUSES OF FRICTION LOSS Q~
h

A. Movement of water molecules against ea
Fire hose type, lining, and age

Crushed couplings
Sharp bends

Change in size of orifice by adapter
RICTION LOSS

i ill e same, the loss by friction

gth of hoseline or pipe

moow

lll. FOUR BASIC PRINCIPLs

A. All other conditi
varies directl

t long and a hoseline 200 feet
g 200 gpm, have different friction
e of their length

same size of hoseline is used, the friction
ry approximately with the square of the
rease in the velocity of the flow

hen the flow through a 3" hoseline doubles from
200 gpm to 400 gpm, the friction loss increases
four times

2. When the flow is tripled from 200 gpm to 600 gpm,
the friction loss increases nine times

SLIDE: 3-7-4
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C. For the same discharge, friction loss varies inversely as
the fifth power of the diameter of the hose

1. This can be illustrated by comparing the friction
loss factor in a 3" hoseline and 4" hoseline

2. The 3" hoseline has four times the friction loss as
the 4" hoseline

D. For a given velocity of flow, the friction loss in hoseline
is approximately the same, whatever the pressure on
the water may be

1. A 1%" hoseline flowing 100 gpm and a PDP of 12
friction loss is 24 psi

2. When the PDP is doubled to 248 but the floy
remains at 100 gpm, the friction loss doe @

change E

IV. CRITICAL VELOCITY

A. When the velocity of a fire stréam begcomes so great
that the entire stream is agitat®g by esistance, causing
turbulence

B. Increased friction lgs

V. TO REDUC LOSS
A. Che fN linings in old hose
B. &rushed couplings
C jminate sharp bends
Q@amers only when necessary

eep nozzles and valves fully open when possible
Use gaskets of proper size

G. Use shorter hose lays when at all possible

H. When flow must be increased, use larger hoselines or
multiple lines

\%

What is critical velocity?
SLIDE: 3-7-5

How can FL be reduced?
SLIDE: 3-7-6
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¢) & Pump Operations

TRAINING

SUMMARY:

Friction loss is one of the largest factors that must be overcome when pumping hoselings. A
pump operator who knows how friction loss affects pump operations will be able to over@Oge
friction loss problems and successfully develop effective hose streams.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 147-150 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 3-7: Principles Of Friction Loss
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TRAINING Pump Operations

TOPIC:

TIME FRAME:

LEVEL orF INSTRUCTION:

AUTHORITY:

BEHAVIORAL OBJECTIVE:
Condition:

Behavior:

Standard:

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

&

&

3-8: Calculating Friction Loss In Hose Lays

4:00

Level Il

2009 NFPA 1002: Sections 5.2.1(A) and 5.2.2(A)

Given an activity and written test V
The student will confirm a knowledgeyof cal@ulating friction loss

in hose lays by completing the a y and written test

With a minimum 80% accur
contained in Fire Apparatu
Supplement, SFT, 200
Apparatus Driver/Oper
Pages 185-209

cordlhg to the information
rator 1B Student

ges 32-40 and Pumping
00k, IFSTA, Second Edition,

e Writing boar ith markers/erasers

e Approprigte a ual equipment

e Appropg udipvisual materials

o Indiidual Activity 3-8-1: Calculating Friction Loss

e Pump pparatus Driver/Operator Handbook, IFSTA,
ond Edition, Pages 185-209

nstructor must develop a motivational statement on why
the“student should learn the upcoming material. The purpose
to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.
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. FRICTION LOSS FORMULA
A. FL=(CxQ?(L)
B. C = Coefficient for hose diameter
C. Q = Quantity
1. Flow rate in hundreds of gallons per minute
2. gpm/100

II. FRICTION LOSS COEFFICIENTS

D. L =Length
1. Number of 100-foot lengths of hoseline
2. L/100 Q~

SLIDE: 3-8-1
SLIDE: 3-8-2

\%

What is a coefficient?

SLIDE: 3-8-3
A. C factors refer to the third principléNgf friction loss
1. Are the base of the frictiogfloss on
2. Assigned based on the didgetegof the hose
a) The larger the
loss is great
B. Reflects a wors
1. Results g
SLIDE: 3-8-4
icients)
150
24
10"
0.8
’ Friction loss coefficient determination from IFSTA used for 134" hoseline.
Tests resulted in a coefficient of 9.9. Recommended FL coefficient is 10.
October 2008 3-8: Calculating Friction Loss In Hose Lays
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PRESENTATION
6. 4" = 0.2
7. 4v%5" = 0.1
8. 5" = 0.08

. CALCULATING "Q"
A. Second step of friction loss formula

B. Must be calculated, then applied to friction loss formula

C. Q=200 (gpm)/100
1. Q=2

D. Q=400 (gpm)/100
1. Q=4
IV. CALCULATING FRICTION LOSS

O

A. FL=(CxQ%(L)
1.

If Is 200, what is Q?

If gpm is 400, what is Q?

If gpm is 200 and 100-
feet of 2%" hoseline is
laid, what is the FL?

SLIDE: 3-8-7

2.
3.
4,
V. Si LINE FRICTION LOSS
A. st gommonly used hose lay
lest friction loss calculation
What is the FL for a 300-
foot 2%2" hoseline if the
gpm s 100?
SLIDE: 3-8-8
October 2008 3-8: Calculating Friction Loss In Hose Lays
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C. Example
1. FL=(2x1%(3)
2. FL=(2x1)(@)
3. FL=2x3
4. FL=6psi

A. Calculate FL for one hoseline only if other hoselines
will have the same pressure and gpm

SLIDE: 3-8-
VI. MULTIPLE HOSELINES OF EQUAL SIZE AND LENGTH OV

at is the friction loss of
0 2%" hoselines with

Q~ 400 feet of hose each
and a 1" nozzle?
SLIDE: 3-8-10

B. Example
1. Calculating Q 0

a) gpm = (29.7)(d” x %

b) gpm=(29.7)(1° x5

—h
j —

1
g
%Iculating friction loss
a)
b)

SLIDE: 3-8-11

FL = (C x Q)(L)
FL = (2 x 2%)(4)
c) FL=(2x4)4)
d) FL=(8)(4)
e) FL=32psi

October 2008 3-8: Calculating Friction Loss In Hose Lays
Page 4



CALIFORNIA
STATE FIRE

‘ﬁ) A
TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

PRESENTATION

APPLICATION

VII. WYED HOSE LAY OF EQUAL LENGTHS

A.
B.

One hoseline supplies two other hoselines

A wye appliance takes one hoseline in and splits two
hoselines out

1. Two 1¥%" or 1%4" attack lines wyed from a 2%>"
supply is common

Calculate FL for supply line and one wyed hoseline,
then add the two together

Only one of the wyed hoselines needs to be considere
when computing total FL because they both carry e

amounts of water Q~

Example
1. Calculating Q for 22" line

a) Q=300
100
b) Q=3

2. Calcul 4" wyed hoseline

A50
1
=15

a)

'&
%Iculating friction loss for 134" wyed hoseline
a)
b) FL = (10 x 1.5%(1.5)
c)

FL=(CxQ)(L)

FL = (10 x 2.25)(1.5)
d) FL = (22.5)(1.5)
e) FL =34 psi

SLIDE: 3-8-12

\%

What is the correct FL?
215" line: 200-feet

1%4" wye line: 150-feet
gpm = 150 each line

SLIDE: 3-8-13

SLIDE: 3-8-14

October 2008
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4. Calculating friction loss for 2%2" hoseline
a) FL=(CxQ)(L)
b) FL=(2x3%(2)
c) FL=(2x9)(2)
d) FL=(8)(2)
e) FL=36psi
5. Add FL together
a) 34 psi

36 psi
70 psi

VIII.SIAMESE HOSELINES OF EQUAL LENGTH
A. Two or more hoselines laid parallel to eac

B. Divide gpm by the number of hoselines,
FL for one line

C. For two siamese lines of equal siz dl

1. lculatingQ for siamese lines
@ ivide gpm by 2 (number of hoselines)
)

E. Exampl

Q=150
100
c) Q=15
2. Calculating Q for 2%" line
a) Q=300
100
b) Q=3

gth, take %2

of the gpm flow and figure the or Ine
D. Coefficients are used in calcul@ating BL for multiple lines

\%

IDE: 3-8-15

ate

What is the correct FL?
Siamese lines: 1,000-feet
of 3" 222" line: 300-feet"
@ 300 gpm

SLIDE: 3-8-16

October 2008
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3. Calculating friction loss for siamese lines
FL=(Cx QL)

FL = (.8 x 1.5%)(10)

FL = (.8 x 2.25)(10)

FL = (1.8)(10)

FL =18 psi

4. Calculating friction loss for 242"

FL = (CxQ*)(L)
FL = (2 x 39)(3)
FL=(2x9)(3)
FL = (18)(3)

FL = 54 psi

a)
b)
c)
d)
e)

5. Add FL together

a) 54 psi

18 psi
72 psi

&
0\5

IX. MULTIPLE HOSELI QUAL LENGTH
A. Calculate FL fo
B. Pump for t

C.

S
li

sure needed

"%

Re

GEK\ charge of lines needing less pressure

SLIDE: 3-8-17

\%

SLIDE: 3-8-18

SLIDE: 3-8-19

What is the correct FL?
Line 1 = 300-feet of 24"
Line 2 = 500-feet of 22"
gpm = 250 each line

SLIDE: 3-8-20
. Example
1. Calculating Q
a) Q=230
100
b) Q=25
October 2008 3-8: Calculating Friction Loss In Hose Lays
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SLIDE: 3-8-21
2. Calculating friction loss for Line 1
a) FL=(CxQ?(L)
b) FL = (2 x 2.5%)(3)
c) FL=(2x6.25)(3)

d) FL =(12.5)(3)
e) FL=375 V
f) FL = 38 psi (round to whole number)
3. Calculating friction loss for Line 2
a) FL=(CxQ)(L)
b) FL = (2 x 2.5%(5) Q~

c) FL=(2x6.25)(5)
d) FL = (12.5)(5)

e) FL=625

f) FL =63 psi (round to e r)
Which FL pressure would
be used for PDP?

4. Use 63 psifor t draulically demanding

line

SLIDE: 3-8-22
X. WYED HOSE F QUAL LENGTH

A. The addiior@f hose lengths to an existing wyed
hosgline aSgembly may result in unequal length attack
lin€s

B¢ Cajeulate FL for supply line and both wyed hoselines

to the highest wyed line and gate-down the other
d line

What is the correct FL?
2%5" line: 200-feet

14" wye line: 150-feet
14" wye line: 200-feet
gpm =100 each line

October 2008 3-8: Calculating Friction Loss In Hose Lays
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SLIDE: 3-8-23
D. Example
1. Calculating Q for 2%%" line
a) Q=200
100
b) Q=2
2. Calculating Q for wye line V
a) Q=100

3. Calculating friction loss for 2%" line

100
b) Q=1
SLIDE: 3-8-24
a) FL=(CxQ3(L) a
b) FL =(2x2)(2) 0

c) FL=(2x4)(2)

d) FL=(8)(2)
e) FL =16 psi

Calculating frictiopffosS¢or 150-foot wye line

@?&aﬂng friction loss for 200-foot wye line

FL=(Cx QL)
FL = (24 x 1%)(2)

b)
c) FL=(24x1)(2)

d) FL =(24)(2)
e) FL =48 psi

October 2008 3-8: Calculating Friction Loss In Hose Lays
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SLIDE: 3-8-25
6. Add FL together

a) 48 psi

16 psi

64 psi
SLIDE: 3-8%6

XI. SIAMESE HOSELINES OF UNEQUAL LENGTH
A. Add the lengths of each line together, then divide by

the number of lines

er offposelines)

B. Example
1. Calculating Q for siamese i
a) Divide gpm by 2 (nu

b) Q=125
100

c) Q=125
2. Calculating

)QV'
34" Calculate L for siamese lines

Q.

22" ine

Add the lengths of each line

1) 900
1,000
1,900

b) Divide by 2 (number of siamese lines)
2) 1,900 +2 =950

0\/

at is the correct FL?

siamese line: 900-feet
3" siamese line: 1,000-feet

2Y," line: 100-feet @ 250

gpm
SLIDE: 3-8-27

SLIDE: 3-8-28
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Q.

c) Divide total length by 100
3) 950+100=95
4) L=95
Calculating friction loss for siamese lines
FL = (CxQ*)(L)
FL = (.8 x 1.25%(9.5)
FL = (.8 x 1.56)(9.5)
FL = (1.25)(9.5)

FL =12 psi

a)
b)
C)
d)
e)

Calculating friction loss for 2%2" line
FL = (C x Q2)(L)
FL = (2 x 2.52)(1)
FL = (2 x 6.25)(1)
FL = (12.5)(1)

FL =13 psi

Add FL together
a) 13 psi @Q

a)
b)
C)
d)
e)

=
N
(2]

N
6]

ps

Q,}\

&
0\5

\%

E @IDE: 3-8-29

October 2008
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FRICTION LOSS COEFFICIENT DETERMINATION CHART

Double jacke
Date: 11/06/2002 Hose Size: 13" Hose Construction:  pybber.li

Person(s) Conducting The Tests: R. Confer, 6. Bryant, T. Hostetter, D. Oc

Column 1 | Column 2 | Column 3 | Column 4 | Column 5 | Column 6 | Colugmn 7 luvnn 8 | Column 9
Flow from m
Pump Flow 100 |ct|100n0 Lfosis c
Discharge | Pressure | Pressure | Nozzle | meter or or IR
Test Pressure | @ Gauge | @ Gauge | Pressure* by N Col 3-Col 4 Col 8
Run # psi 1 psi 2 psi psi Eq * 100 E D Col 7
(J_Oﬁ ]
1 40 30 15 8 100 7.5 6.29
1.12
A@Sj‘
2 180 150 50 30 n/a 100 50 11.90
4.20
@)2
3 115 0 20 n/a 100 32.5 11.52
2.82
4
Total of all
Column 9
answers
29.71
Average C = # of tests
conducted
Average C = 9.90
October 2008 3-8: Calculating Friction Loss In Hose Lays
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TRAINING

SUMMARY:

The theories involved in calculating friction loss are vital to the overall success of a pumging
operation. The driver/operator must be able to correctly apply the proper friction loss for S
and coefficients to the related hose lays to produce an effective fire stream. Fire str
production and proper hose lays are the responsibility of the driver/operator.

EVALUATION:
The student will complete the activity and written test at a time determi Wnstructor.

ASSIGNMENT:

Review your notes and read Fire Apparatus Driver/Operato
2008 Edition, Pages 32-40 and Pumping Apparatus Drive
Second Edition, Pages 185-209 in order to prepare yQ
our next session.

eht Supplement, SFT,
andbook, IFSTA,
e upcoming test. Study for

October 2008 3-8: Calculating Friction Loss In Hose Lays
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TRAINING Pump Operations

INDIVIDUAL ACTIVITY 3-8-1

Title: Calculating Friction Loss
TIME FRAME: 0:50

MATERIALS NEEDED: e Calculator
e Pen or pencil

introduction: This activity provides the students the,opp to
strengthen their use of the friction Igss¥@rmulés and sharpen

their math skills.

2. Convert all letter valu uMber values first.
3. You have 30 minute ete this activity.
4. Be prepared tg @ r answers with the class.

DIRECTIONS: 1. Calculate the friction loss \h the following.
n

October 2008 3-8: Calculating Friction Loss In Hose Lays
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TRAINING

SECTION I: SIMPLE HOSE LAYS

1. Find the correct friction loss.

A A T

-.-i B
| il T
ot ) - L

||I

|

FL

(CxQ)(L) < ,
cC =2

Q = 2(200/100)
L = 3(300/10
FL =

FL =

October 2008 3-8: Calculating Friction Loss In Hose Lays
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& FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

TRAINING

2. Find the correct friction loss.

200-feet of 134"

00-feet of 134" "

October 2008 3-8: Calculating Friction Loss In Hose Lays
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TRAINING

3. Find the correct friction loss.

150 gpm

2Y5" Line: Q Wye Line:

FL = (CxQ)(L) FL = (CxQ)(L)

C = C =10

Q = Q = 1.5(150/100)

L = L = 1(100/100)
FL = FL = (10 x 1.5%(1)
Fle = Si FL = 23 psi(22.5)

October 2008 3-8: Calculating Friction Loss In Hose Lays
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TRAINING

4. Find the correct friction loss.

900-feet of 3"

Siamese Lines:

FL = (CxQ9)(L)

C=.8
Q = 1.25(125/100)

L = 9(900/100)

FL = (.8x1.252
FL =
TOTAL FL,=4 Psi (11 psi + 13 psi)

FL = (CxQ9)(L)
C =2

Q = 2.5 (250/100)

L = 1 (100/100)

FL = (2x 2.59(1)

FL = 13 psi (12.5)

October 2008
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TRAINING

SECTION II: COMPLEX HOSE LAYS

5. Find the correct friction loss.

Line 2: 250-feet of 214"

Line 1: Line 2:
FL = (CxQ)(L)
CcC =2
Q = 2.5(250/100)
. L = 2.5(250/100)
2 x 2.59(1.5) FL = (2x 2.5%(2.5)
= 19 psi (18.75) FL = 31 psi(31.25)
October 2008 3-8: Calculating Friction Loss In Hose Lays
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Pump Operations

6. Find the correct friction loss.

300-feet of 214"

200-feet of 134"

150-feet of 134"

2Y5" Line: ‘ , 150" Wye Line:
FL = (CxQY(L) FL = (CxQY(L)

C = CcC =10
Q = Q = 1.25(125/100)
L = L = 1.5(150/100)
FL = FL = (10 x 1.25%)(1.5)
FL = FL = 24 psi(23.4)
2 e Line:
5/(C x Q*)(L)
= 10
Q = 1.25(125/100)
L = 2(200/100)
FL = (10x 1.259(2)
FL = 31psi(31.2)
October 2008 3-8: Calculating Friction Loss In Hose Lays
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Pump Operations

7. Find the correct friction loss.

900-feet of 3"

Total length of Line 1 and Line 2 = ) e
50% of total length = et (1,900/2)
Siamese Lines: ( 2 2Y5" Line:

FL = (CxQ%)(L) FL = (CxQ)(L)

c =2

Q = 2.5 (250/100)

L = 1 (100/100)

FL = (2x 2.59(1)

FL = 13 psi(12.5)

L Bf'= 25 psi (12 psi + 13 psi)

October 2008 3-8: Calculating Friction Loss In Hose Lays
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TOPIC: 3-9: Pump Discharge Pressure

TIME FRAME: 0:30

LEVEL orF INSTRUCTION: Level Il

AUTHORITY: 2009 NFPA 1002: Section 5.2.4(A)

BEHAVIORAL OBJECTIVE:
Condition: Given an activity and written test y
Behavior: The student will confirm a knowledgeyof pu Ischarge

pressure (PDP) by completing th ti written test

Standard: With a minimum 80% accur
contained in Fire Apparatu
Supplement, SFT, 200
Apparatus Driver/Oper
Pages 209-213

cordlhg to the information
rator 1B Student

ges 41-47 and Pumping
00k, IFSTA, First Edition,

MATERIALS NEEDED: e Writing boar ith markers/erasers

e Approprigte a ual equipment

e Appropg udipvisual materials

o Activity 3- alculating Pump Discharge Pressure
REFERENCES: e Engin raining Program, Tiburon Fire District, 2000

ition, Pages 33-4 through 33-12
ping Apparatus Driver/Operator Handbook, IFSTA,
t Edition, Pages 209-213

PREPARATION: ach instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student

&\ motivation.
Attention (attract) Begin
2 Curiosity (arouse) Association

Interest (create) Students

Desire (stimulate) Experience
Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 3-9: Pump Discharge Pressure
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

.  PUMP DISCHARGE PRESSURE (PDP) FORMULA

A. Nozzle pressure plus friction loss, plus appliance
friction loss, plus or minus elevation pressure loss

B. PDP = Nozzle pressure plus total pressure loss
1. PDP=NP+ TPL

C. NP =nozzle pressure

D. TPL = Total pressure loss
1. FL =friction loss in hose
2. AL = appliance friction loss

3. EP =elevation pressure ( +) §~

. NOZZLE PRESSURE
A. The water pressure desired afithe n@zzle
B. 1%"and 134" hoselines

1. NP =SOPs

2. NP= mb) for fog nozzles
3. NP= th bore tips

4. NP = r low pressure fog nozzles

%" through 1%2" tips considered handline use at
50 psi

b) Should not be larger than one-half the diameter
of the hoseline in order to be considered a
handline

c) 2%" hoseline = 1¥4" tip
d) Maximum use as a handline

SLIDE: 3-9-1
SLIDE: 3-9-2

SLID@

SLIDE: 3-9-4

SLIDE: 3-9-5

October 2008

3-9: Pump Discharge Pressure
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PRESENTATION

APPLICATION

2. 1" smooth tip
a) 50 psi @200 gpm
3. Fog nozzle
a) 100 psi @ 250 gpm
4. Monitor
a) 80 psi for smooth bore
b) 100 psi for fog

D. Master streams

1. Any fire stream too large to be controlled wit
mechanical aid and above 50 psi

lll. APPLIANCE FRICTION LOSS

A. Friction loss in fire fighting appliances increased
turbulence of water in motion
B. Standard friction loss values ddded friction loss

found in hoselines

1. Wye (>350 gpm) 0 psi
2. Siamese (>350,9 psi
3. Portable mafiit 25 psi
4. Standpi psi

IV. ELEVA N URE

A ine lost pressure due to elevation
B!

i per foot
per story minus ground floor
Average story = 10 feet
. Add 5 psi per 100-feet of hoseline uphill
E. Subtract 5 psi per 100-feet of hoseline downbhill

u

\%

DE#3-9-6

SLIDE: 3-9-7

SLIDE: 3-9-8

October 2008
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TRAINING

Pump Operations

U FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

V. CALCULATING PDP
A. PDP=NP+FL+AL+EP

PDP =50 + [10 + (10 + 5)]
PDP =50 + (10 + 15)

w0 DdPRE

PDP =50 + 25
PDP = 75 psi

If NP=50, FL=18, AL
and EP=5, w
PDP?

SLIDE: 3-

\%

October 2008

3-9: Pump Discharge Pressure
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%‘_,}) L& Pump Operations

TRAINING

SUMMARY:

Accurately calculating PDP will help ensure a safe and efficient operation. The pump
operator's knowledge of how PDP will aid in or adversely affect the overall operation of
incident is vital.

EVALUATION:
The student will complete the activity and written test at a time determine% ructor.

ASSIGNMENT:
Review your notes and read Fire Apparatus Driver/Operator 1B'Stud pplement, SFT,
2008 Edition, Pages 41-47 and Pumping Apparatus Driver/ tor Handbook, IFSTA, First

Edition, Pages 209-213 in order to prepare yourself for t test. Study for our next
session. < ?

%

October 2008 3-9: Pump Discharge Pressure
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TRAINING Pump Operations

INDIVIDUAL ACTIVITY 3-9-1

Title: Calculating Pump Discharge Pressure

TIME FRAME: 0:20
MATERIALS NEEDED: e Calculator

e Pen or pencil
introduction: This activity provides the students the porMevelop

their skill to calculate PDP using the proper forfhula.
DIRECTIONS: . Complete all problems using theé pumg discharge pressure
formula.
. You have 15 minutes tQ this activity.
wers with the class.

October 2008 3-9: Pump Discharge Pressure
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& FIRE APPARATUS DRIVER/OPERATOR 1B

ﬁj\ Pump Operations

TRAINING

1. Calculate the correct pump discharge pressure.

00-feet of 134"

2%5" Line: 1%4" Line:
PDP = NP +[FL + (AL @ PDP = NP +[FL + (AL +/- EP)]
NP = 100 (foQ) NP = 100 (foQ)

FL = 19 FL = 80

AL = 0 AL = 0

EP = EP = 0
PDPy = psi PDP 180 psi

arge pressure should be 180 psi. The less demanding line(s) are "gated"
their required pressure.

October 2008 3-9: Pump Discharge Pressure
Page 7
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TRAINING Pump Operations

2. Calculate the correct pump discharge pressure.

Line 1: 150-feet of 214"

| »)/

l

-
e—

Line 2: 250-feet of 214"

250 gpm

)

Line 1: Line 2:
PDP = NP +[FL + (AL @ PDP = NP +[FL + (AL +/- EP)]
NP = 100 (foQ) NP = 100 (foQ)

FL = 27 FL = 31

AL = 0 AL = 0

EP = EP = O
PDP, &psi PDP = 131 psi

arge pressure should be 131 psi. The less demanding line(s) are "gated"
their required pressure. In reality, the PDP would be 130 psi for both lines.

October 2008

3-9: Pump Discharge Pressure
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W)

TRAINING

Pump Operations

3. Calculate the correct pump discharge pressure.

2Y5" Line: Wye Line:
PDP = NP +[FL + (AL @ PDP = NP +[FL + (AL +/- EP)]
NP = 100 (fog) NP = 100

FL = 72 FL = 35(19 +16)

AL = 0 AL = 0

EP = EP = 0

PDP, 1 Si PDP = 135 psi

uired pressure.

charge pressure should be 172 psi. The less demanding line is "gated" down to

October 2008
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W)

TRAINING

Pump Operations

4. Calculate the correct pump discharge pressure.

2Y5" Line: Wye Line:
PDP = PDP = NP +[FL + (AL +/- EP)]
NP = NP = 100
FL = FL = 61 (38 +23)
AL = AL = 0
EP = EP = 0
PDP = PDP = 161 psi
P Ischarge pressure should be 161 psi. The less demanding line is "gated" down to
requised pressure.
October 2008 3-9: Pump Discharge Pressure
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FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

TRAINING

5. Calculate the correct pump discharge pressure.

PDP = NP +[FL + (AL +/- EP)]
NP = 100

FL = 50

AL = 0

EP

PDP

non
=

al

o
©

28

October 2008 3-9: Pump Discharge Pressure
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& FIRE APPARATUS DRIVER/OPERATOR 1B

ﬁ\. Pump Operations

TRAINING

6. Find the correct pump discharge pressure for the hoselines connected to a standpipe,
with fire floor on the third floor, and using 100-feet of 2 ¥2" hoseline with a fog nozzle at

200 gpm.

Line 3:
100-feet of 214"

PDP

PDP

October 2008 3-9: Pump Discharge Pressure
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TRAINING Pump Operations

TOPIC:

TIME FRAME:

LEVEL orF INSTRUCTION:

AUTHORITY:

BEHAVIORAL OBJECTIVE:
Condition:

Behavior:

Standard:

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Q.
&\
&

3-10: Fireground Hydraulic Calculations

1:00

Level I

2009 NFPA 1002: Sections 5.2.1(A) and 5.2.2(A)

Given an activity and written test y
The student will confirm a knowledgeyof firegrotnd hydraulic

calculations by completing the a y agd written test

With a minimum 80% accura
contained in Fire Apparatu
Supplement, SFT, 200
Apparatus Driver/Oper.
Pages 251-261

cordjihg to the information
rator 1B Student

ges 48-56 and Pumping
ook, IFSTA, Second Edition,

ith markers/erasers
ual equipment
udipvisual materials
ireground Hydraulics

Writing boar
Appropriate a
Appropsi

Activity 3-

e Pump pparatus Driver/Operator Handbook, IFSTA,
ond Edition, Pages 251-261

nstructor must develop a motivational statement on why
the*student should learn the upcoming material. The purpose
to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008
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":)% Pump Operations

TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

.  FIREGROUND HYDRAULICS

A. Fire streams calculations on the fireground require a
method that is easily understood and applicable to
mnemonic use

B. Memorizing a few common elements that contribute to
hydraulic calculations is an effective means in
determining the necessary fire stream calculations

C. Individual departments should develop fireground

hydraulic charts for their application

II. RULE OF THUMB CHARTS

SLIDE: 3-10-1
SLIDE: 3-10-2

\%

SLIDE: 3-10-3

A. Common nozzle pressures and flows fog /@.- oselines
1. 1" smooth bore tip nozzle
a) 50 psi
b) 200 gpm
O What is the standard
pressure for fog nozzles?
2. Fog nozzles
a) 100 psi
b) 25
SLIDE: 3-10-4
3. stNr am nozzles
a) ooth bore tip
1) 80 psi
2) 1%" tip =400 gpm
3) 1%" tip = 500 gpm
4) 174" tip = 600 gpm
5) 1%" tip =700 gpm
October 2008 3-10: Fireground Hydraulic Calculations
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TRAINING

Pump Operations

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

6) 1%" tip = 800 gpm

7) 2"tip =1,000 gpm

Fog

1) 100 psi

2) Flows can vary by manufacturer

b)

B. Common friction losses in fire hoseline
1. 3" hoseline

a) 7s"tip
1) FL=2psi
2) gpm =150
b) 1"tip
1) FL =4 psi Q~
2) gpm =200 0
c) 1%"tip C
1) FL=6psi
2) gpm=25
d) 1%"tip
1) FL i
e)

2) %E
&& less than 500

SLID@

Re

SLIDE: 3-10-6
24 272" hoseline
78" tip
Q‘ 1) FL =5 psi
2) gpm =150
b) 1"tip
1) FL =10 psi
2) gpm =200
October 2008 3-10: Fireground Hydraulic Calculations
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

APPLICATION

ﬁ{r‘\lm Pump Operations
PRESENTATION
c) 1%"tip
1) FL =15 psi
2) gpm =250
d) 1" tip
1) FL =20 psi
2) gpm =300

C. Common friction losses in hoseline appliances

1. Wye =10 psi
2. Siamese =10 psi E
3. Portable monitor = 25 psi Q~

4. Standpipe = 25 psi 0

SLI V?

What is the friction loss
for a portable monitor?

SLIDE: 3-10-8
D. Common pressure usages < ,
1. Preconnect 1%2" and_1%4"
a) PDP =135
2. PDP
a) Do
3. Intakef >
& SLIDE: 3-10-9
4. 9Use volume mode
Two or more 272" or larger hoselines pumping
50% or more of pump capacity
5. Elevation
a) PDP =5 psi per story
1) Minus first story
October 2008 3-10: Fireground Hydraulic Calculations
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Pump Operations
TRAINING

% FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

6. Supplying an engine
a) 50 psi to start

Ill. RULE OF THUMB FOR 22" HOSELINE

&
0\5

A. Example
1. gpm =200
2. PDP=NP+FL
3. PDP =50+ (10 x 3)
4. PDP=50+30
5. PDP =80 psi

IV. RULE OF THUM @OSELINE
A. Example

+FL

PDP® 100 + (4 x 4)
P =100+ 16

PDP = 116 psi

What is the PDR.an

total gpm wh g
through 300 fe@§ of’2"
hoseline a 1Hsmooth

bore {ip?
SL : 0

What is the PDP and
total gpm when pumping
through 400 feet of 3"
hoseline with a fog
nozzle?

SLIDE: 3-10-11

October 2008

3-10: Fireground Hydraulic Calculations
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Pump Operations
TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

V. RULE OF THUMB FOR WYED HOSELINES

A. Example
1. gpm =200
2. PDP=NP+FL +AL
3. PDP =135+ (10x1)+10
4. PDP=135+20+10
5. PDP =155 psi

VI. RULE OF THUMB HOR &L
A. Example

1. gp
2.

TION LOSS

FL +/- EL
PDR =50 + (10 x 1) + 10
4 4’PDP =50 + (10) + 10
DP = 50 + 20
PDP =70 psi

What is the PDP and
total gpm when pumping
to 150 feet of wyed %"
hoselines usin

nozzles thro t
of 22 " hoselin

SLIDE: 3- 2

What is the PDP and
total gpm when pumping
to a 74" smooth bore tip
nozzle through 200 feet
of 2%2" hoseline up to a
third floor?

SLIDE: 3-10-13

October 2008
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g FIRE APPARATUS DRIVER/OPERATOR 18
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TRAINING

Pump Operations

SUMMARY:

The driver/operator should understand and be able to calculate friction loss on the firegggund.
The ability to use "rule of thumb" calculations during critical periods of the incident can s
time and increase efficiency.

EVALUATION:
The student will complete the activity and written test at a time determine% ructor.

ASSIGNMENT:

Review your notes and read Fire Apparatus Driver/Operator 1B'Stud pplement, SFT,
2008 Edition, Pages 48-56 and Pumping Apparatus Driver/ tor Handbook, IFSTA,
t

Second Edition, Pages 251-261 in order to prepare your: coming test. Study for
our next session.

%

October 2008 3-10: Fireground Hydraulic Calculations
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Rl g Pump Operations

INDIVIDUAL ACTIVITY 3-10-1

TITLE: Fireground Hydraulics
TIME FRAME: 0:30
MATERIALS NEEDED: ¢ Rule of Thumb charts
e Calculator
e Pen or pencil V

INTRODUCTION: This activity provides the students ortéinity to become
familiar with and sharpen their skills on fi ound hydraulics.

DIRECTIONS: 1. Using the Rule of Thumb cajCulate the gpm and
PDP for the following

2. You have 0:15 minu lete this activity.
3. Be prepared to @» r answers with the class.

October 2008 3-10: Fireground Hydraulic Calculations
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TRAINING Pump Operations

Rule Of Thumb Charts

FIRE HOSELINE FRICTION LO
NOZZLE PRESSURE PER 100" OF HOSELINE
Nozzle psi gpm 3"FL | Tip Size | gpm 2"
Smooth Tip (1") 50 200 2 78" 150
Fog Nozzles 100 200 4 1"
Portable Monitor | Same as above 6 1%" 15
8 20

ASTER STREAM FLOWS

APPLIANCE FRICTION LOSS (80 psi)

Appliance gpm
Wye 400
Siamese 500

Portable Monitor 25 175" 600
Standpipe 25 17" 700
134" 800

@t 172" and 134" ........ PDP = 135 psi

...................................... Do Not Exceed 250 psi
Intake (Residual Pressure) .....Do Not Drop Below 20 psi

2" 1,000

Use Volume Mode .................. 2 or more 2%%2" or larger hoselines are used
pumping 50% or more than the pump capacity

Elevation.........cccccoeeiiiiiiiins PDP 5 psi per story minus first story

Supplying an Engine............... 50 psi to start

October 2008 3-10: Fireground Hydraulic Calculations
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& FIRE APPARATUS DRIVER/OPERATOR 1B

@_&, Pump Operations

TRAINING

1. Find the correct gpm and PDP for the hose lay using the information in the Rule of Thumb
chart.

1" tip

gpm = 200

PDP = NP +FL

PDP = 50+ (10x4)
PDP =
PDP =

October 2008 3-10: Fireground Hydraulic Calculations
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& FIRE APPARATUS DRIVER/OPERATOR 1B

@_&, Pump Operations

TRAINING

2. Find the correct gpm and PDP for the hose lay using the information in the Rule of Thumb
chart.

14" tip

gpm = 300

NP + FL Q

PDP =
PDP = 50 + (20 x 6)
PDP = 50+ 120
PDP = 170

&\
&

October 2008 3-10: Fireground Hydraulic Calculations
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& FIRE APPARATUS DRIVER/OPERATOR 1B

@_&, Pump Operations

TRAINING

3. Find the correct gpm and PDP for the hose lay using the information in the Rule of Thumb
chart.

A A T

AOITRTY
== '

L

1%" tip

gpm = 250 Q
PDP = NP+FL
PDP = 50 + (6 x 8)

PDP = 50 +48
PDP =

October 2008 3-10: Fireground Hydraulic Calculations
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& FIRE APPARATUS DRIVER/OPERATOR 1B

@_&, Pump Operations

TRAINING

4. Find the correct gpm and PDP for the hose lay using the information in the Rule of Thumb
chart.

Fog
nozzle

gpm

PDP
PDP
PDP
PDP

October 2008 3-10: Fireground Hydraulic Calculations
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Pump Operations

ot

TRAINING

5. Find the correct PDP for the hose lay using the information in the Rule of Thumb chart.

150-feet of 172"

PDP = NP +FL

K
&

October 2008 3-10: Fireground Hydraulic Calculations
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& FIRE APPARATUS DRIVER/OPERATOR 1B

ﬁ’j\ Pump Operations

TRAINING

6. Find the PDP for the hose lay using the information in the Rule of Thumb chart.

Wye line: 22" Line:
PDP 135 q gpm = 200
FL 10x 4

40

PDP 175 Wye Line PDP + 2%" Line FL

i

October 2008 3-10: Fireground Hydraulic Calculations
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FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

-

TRAINING

7. Find the correct gpm and PDP for the hose lay up to the fourth floor of a building using the
information in the Rule of Thumb chart.

4™ Floor

300-feet of 2V%"

October 2008 3-10: Fireground Hydraulic Calculations
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TRAINING Pump Operations

TOPIC:

TIME FRAME:

LEVEL orF INSTRUCTION:

AUTHORITY:

BEHAVIORAL OBJECTIVE:
Condition:

Behavior:

Standard:

MATERIALS NEEDED:

REFERENCES:

PREPARATION: Q~

4-1: Inspecting The Pump Drive Systems
0:15

Level Il

2009 NFPA 1002: Section 5.1.1

Given a written test V
The student will confirm a knowledgeyof Inspecting pump drive

system by completing the writte

With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

dard for Fire Apparatus Driver/Operator
lifications, 2009 Edition, Chapter 5
Inspection, Maintenance, Testing, and

of In-Service Automotive Fire Apparatus,

Q07 Edition, Chapter 6
ping Apparatus Driver/Operator Handbook, IFSTA,

cond Edition, Pages 51-54 and 280-285

ach instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008

4-1: Inspecting The Pump Drive Systems
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STATE FIRE

FIRE APPARATUS DRIVER/OPERATOR 1B

:&r}im Pump Operations
PRESENTATION APPLICATION
SLIDE: 4-1-1
I. INSPECTING PUMP DRIVE SYSTEMS AND
COMPONENTS
SLIDE: 4-1-

A. Auxiliary engine-driven pumps
1. Daily inspections
a) Operate on a daily basis
b) Check all fluid levels
1) Auxiliary engine oil
2) Auxiliary fuel tank level if equipped
c) Inspect drive belts

2. Weekly inspections
a) Check pump gear box

1) For proper oil level 0
2) For traces of wat@
3) For leakage of flui

B. Power take-off (@)
1. Dalilyins S
a) daily basis

drive shafts and universal joints
1) Por bent or damaged drive shafts
For missing or loose retainers
3) For leakage of fluids

Front-mounted
1. Daily inspections
a) Operate on a daily basis

Ny
e

\%

SLIDE: 4-1-4

SLIDE: 4-1-5

October 2008
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% FIRE APPARATUS DRIVER/OPERATOR 1B

‘;) Pump Operations

TRAINING

PRESENTATION APPLICATION

b) Inspect universal joints
1) For missing or loose retainers
2) For damage to clutch or universal joints
SLIDE: 4-1-
2. Weekly inspections
a) Check pump gear box
1) For proper oil level V
2) For traces of water
3) For leakage of fluids
D. Midship transfer drive

1. Daily inspections Q~E
s

SLIDE: 4-1-7

a) Operate on a daily basis
b) Inspect drive shafts and ugiver
1) For missing or Io
2) For bentor dama d drive shafts
SLIDE: 4-1-8
2. Weekly inspectio
a) Check
il level
es of water
leakage of fluids
SLIDE: 4-1-9

a) Operate on a daily basis

b) Inspect drive shafts and universal joints
1) For missing or loose retainers
2) For bent or damaged drive shafts

October 2008 4-1: Inspecting The Pump Drive Systems
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N

Pump Operations
TRAINING

PRESENTATION APPLICATION
SLIDE: 4-1-10
2. Weekly inspections
a) Check pump gear box or transfer case
1) For proper oil level
2) For traces of water
3) For leakage of fluids
SLI Vl
[I. ADDITIONAL INSPECTION INFORMATION
A. In accordance with manufacturer's recommendations
and specifications
B. Per department SOPs
SLIDE: 4-1-12
[ll. OUT-OF-SERVICE CRITERIA
A. NFPA 1911: Inspection, Maintenance,
Retirement of In-Service Automotive,Fire Apparatus,
2007 Edition recommendatio
1. Pump will not engage
2. [
3.
4,
5.
6. p Operator's engine speed advancement
intelock is not operational
A glualified technician shall conduct an out-of-
rvice evaluation of the systems or components
and make a written report, including
recommendations to the AHJ
October 2008 4-1: Inspecting The Pump Drive Systems
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%ﬁ) L& Pump Operations

TRAINING

SUMMARY:

An integral part of the fire pump system is the pump drive system. Each system has cerfain
characteristics that make it more or less adaptable to a particular fire department need.
driver/operator, you have the responsibility to perform routine inspections of the pu r
system. Inspections will involve maintenance, troubleshooting the system and id
deficiencies to insure trouble free operation.

EVALUATION: y
The student will complete the written test at a time determined by thg instractor.

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/
Edition, Pages 51-54 and 280-285 in order to prepare
for our next session.

dbook, IFSTA, Second
the upcoming test. Study

October 2008 4-1: Inspecting The Pump Drive Systems
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TRAINING Pump Operations

TOPIC:

TIME FRAME:

LEVEL orF INSTRUCTION:

AUTHORITY:

BEHAVIORAL OBJECTIVE:
Condition:

Behavior:

Standard:

MATERIALS NEEDED:

REFERENCES:

PREPARATION: Q~

4-2: Inspecting The Priming Pump Systems
0:15

Level Il

2009 NFPA 1002: Section 5.1.1

Given a written test V
The student will confirm a knowledgeyof insfecting the pump

priming systems by completing t r t

With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

dard for Fire Apparatus Driver/Operator
lifications, 2009 Edition, Chapter 5
Inspection, Maintenance, Testing, and

of In-Service Automotive Fire Apparatus,

Q07 Edition, Chapter 6
ping Apparatus Driver/Operator Handbook, IFSTA,

cond Edition, Pages 51-54 and 299-301

ach instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008
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TRAINING

Pump Operations

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

.  WEEKLY INSPECTIONS

A. Operate the pump primer
1. With all pump valves closed
B. Check level in oil/fluid reservoir
1. Proper type of oil/fluid
2. Ensure vent hole is cleaned and opened if
equipped
3. Ensure anti-siphon hole (line vent) is clea
open
C. Check for fluid leakage Q~
D. Security of mounting g
te

1. Check for loose or missin@
II. ADDITIONAL |NSPECT|O!= ORMATION

&\
&

SLIDE: 4-2-1

How often is the pri
pump inspected?

SLIDE: 4-2-

\%

ing

SLIDE: 4-2-3

October 2008
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%‘_,}) L& Pump Operations

TRAINING

SUMMARY:

The ability for fire apparatus to successfully draft water, it must have several key
components. One critical component is the priming pump. The driver/operator's have th
responsibility to perform routine inspection of the priming pump system. This will in
maintenance, troubleshooting the system, and identifying deficiencies in the syst

EVALUATION:
The student will complete the written test at a time determined by the i W

ASSIGNMENT:
Review your notes and read Pumping Apparatus Driver/Op Hangélbook, IFSTA, Second

a
Edition, Pages 51-54 and 299-301 in order to prepare youtselffo upcoming test. Study
for our next session. Q~

%

October 2008 4-2: Inspecting The Priming Pump Systems
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"% FIRE APPARATUS DRIVER/OPERATOR 1B
&/ AN

TRAINING Pump Operations

TOPIC:

TIME FRAME:

LEVEL orF INSTRUCTION:

AUTHORITY:

BEHAVIORAL OBJECTIVE:
Condition:

Behavior:

Standard:

MATERIALS NEEDED:

REFERENCES:

PREPARATION: Q~

4-3: Inspecting The Pump Pressure Control Systems
0:15

Level Il

2009 NFPA 1002: Section 5.1.1

Given a written test V
The student will confirm a knowledgeyof insfecting the pump

control pressure systems by co iNGpthegwritten test

With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

dard for Fire Apparatus Driver/Operator
lifications, 2009 Edition, Chapter 5
Inspection, Maintenance, Testing, and

of In-Service Automotive Fire Apparatus,

Q07 Edition, Chapter 6
ping Apparatus Driver/Operator Handbook, IFSTA,

cond Edition, Pages 51-54 and 293-298

ach instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008

4-3: Inspecting The Pump Pressure Control Systems
Page 1
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STATE FIRE

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

:ér;ina Pump Operations
PRESENTATION APPLICATION
SLIDE: 4-3-1
Why should you chggck
the pressure contro
device?
SLIDE: 4-3-2
. PURPOSE
A. Ensures systems are in a safe operating condition and V
operating within the required pressures set by the
manufacturer
1 4-3-3
[I. INSPECTION CHECKS
A. Operational check
1. In accordance with
a) Manufacturer's recommendati Q~
specifications
b) Department SOPs Q
c) IFSTA recommends @ edule
SLIDE: 4-3-4
2. Procedure
a) Engage p
b) Opent -pywmp valve slightly
1 low Water
c Xe up to 150 psi
Setfressure control device
e) rottle up
1) Should not exceed 30 psi above the set
level
@ SLIDE: 4-3-5
f) NEPA 1911: Inspection, Maintenance, Testing,
and Retirement of In-Service Automotive Fire
Apparatus, 2007 Edition
1) System opens within 3-10 seconds
October 2008 4-3: Inspecting The Pump Pressure Control Systems
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

ﬁ)l 9 Pump Operations
PRESENTATION APPLICATION
2) Discharge pressure shall not exceed 30 psi
above the set pressure
SLIDE: 4-3-6
B. Visual check
1. Confirm all components have no obvious defects
2. Mountings secure
3. No broken or loose lines V
4. Strainer in pilot valve control is clean
a) If equipped
IDE: 4-3-7
[ll. OUT-OF-SERVICE CRITERIA
A. NFEPA 1911: Inspection, Maintenance, Testi
Retirement of In-Service Automotive Fir ,
2007 Edition
1. Pressure control system that ignot 0 ional
October 2008 4-3: Inspecting The Pump Pressure Control Systems
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%‘_,}) L& Pump Operations

TRAINING

SUMMARY:

A critical component for safe fireground operations is the pressure control system. It is
imperative that this system be inspected and maintained according to the manufacture'
recommendations and department SOPs. As a driver/operator, your inspections wi I
maintenance, troubleshooting and identifying deficiencies in the system.

EVALUATION:
The student will complete the written test at a time determined by the i W

ASSIGNMENT:
Review your notes and read Pumping Apparatus Driver/Op Hanglbook, IFSTA, Second

a
Edition, Pages 51-54 and 293-298 in order to prepare youtselffo upcoming test. Study
for our next session. Q~

%

October 2008 4-3: Inspecting The Pump Pressure Control Systems
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TRAINING Pump Operations

TOPIC:

TIME FRAME:

LEVEL OF INSTRUCTION:

AUTHORITY:

BEHAVIORAL OBJECTIVE:
Condition:

Behavior:

Standard:

MATERIALS NEEDED:

REFERENCES:

PREPARATION: Q~

4-4: Pump Service Testing

0:45

Level Il

2009 NFPA 1002: Section 5.1.1

Given a written test y
The student will confirm a knowledgeyof pu ervice testing

by completing the written test

With a minimum 80% accur
contained in Pumping A

cordlhg to the information
/Operator Handbook,

dard for Fire Apparatus Driver/Operator
lifications, 2009 Edition, Chapter 5
Inspection, Maintenance, Testing, and

of In-Service Automotive Fire Apparatus,

Q07 Edition, Chapter 18
ping Apparatus Driver/Operator Handbook, IFSTA,

cond Edition, Pages 486-505

ach instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student
motivation.

Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008

4-4: Pump Service Testing
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TRAINING

Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

. PRESERVICE TESTS
A. Manufacturer's test
1. Hydrostatic test
B. Pump certification tests
1. Pumping tests
Pumping engine overload test

Pressure control system test
Priming device test 0

a s~ b

Vacuum test
6. Water tank-to-pump flow t€st
C. Acceptance testing

IIl. PUMP SERVICE TESTSQ

A. Engine speed t

1. Done noYgad conditions

» EnSwres that the pump engine is still running at the
ame governed speed that is was rated for when
apparatus was new

2? Dry vacuum test

1. Checks the priming device, pump, and hard intake
hose for air leaks

a) Pump must be dry

Re

SLIDE: 4-4-1
SLIDE: 4-4-2

What are the thxee
required presgr
tests?

SLIDE: 4-

\%

SLIDE: 4-4-4

What is the purpose of an
engine speed test?

SLIDE: 4-4-5

October 2008

4-4: Pump Service Testing
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‘.’;) N Pump Operations

TRAINING

PRESENTATION APPLICATION
b) All intakes open and capped
c) Alldischarges closed and caps removed
2. Usually performed at the beginning of a pump
service test
SLIDE: -6

C. Pumping test
1. Annual test
2. Checks the overall condition of the pump and

engine
a) Capacity test - 150 psi (net pump pressure
1) Twenty minute test

2) Record reading for 20 minutes at
intervals of 100% of its rated

c
3) Transfer valve in VOLUM 1on
b) Second test - 200 psi
1) 10 minute test Q

2) Pumpssho iver 70% of its rated
vol pacity

A ing to NFPA 1911 some pumps
run in either VOLUME (parallel) or

\ PRESSURE (series)
& Check data plate on pump panel
ird test - 250 psi

)
@ 1) Ten minute test
Q. 2

Pump should deliver 50% of its rated
volume capacity

3) Pump must be in PRESSURE (series) for
this test

\%

During this test, what
capacity should the pump
deliver?

SLIDE: 4-4-7

October 2008

4-4: Pump Service Testing
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N

Pump Operations
TRAINING

PRESENTATION APPLICATION

D. Pressure control devices

1. Ensures that they maintain a safe level of pressure
on the pump when valves are closed

a) Three part sequence test

1) Testat 90, 150, and 250 psi
b) Close valves slowly during test

1) Valves should close within 3-10 seconds
ringfhis test, the

p e should not rise
re than how many
i?
c) Pressure should not rise more than SQ‘

SLIDE: 4-4-8
E. Discharge pressure gauge operational t

1. Ensures that the gauges are provi urate
discharge information

a) Testat 150, 200, andf250 psi
b) Discharges to be capp ept the one being

tested

SLIDE: 4-4-9

F. FI Berational test

Ensures that the flow meter is providing accurate
discharge information

a) Not a simple test

b) Not all discharges have to be tested at once
c) Testat 150, 200, and 250 psi

d) Use hoseline with a solid stream nozzle

October 2008 4-4: Pump Service Testing
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‘.Z) N Pump Operations

TRAINING

PRESENTATION

APPLICATION

e) A pitot tube is used to measure the flow

2. Any flow meter off by more than 10% should be
recalibrated, repaired, or replaced

G. Tank-to-pump flow test

1. Ensures that the piping between the water tank and
pump is sufficient to supply the minimum amount of
water specified by NEPA 1901

a) 500 gpm capacity or greater

1) Test should flow at least 503
[ll. DOCUMENTATION
A. All calculations, figures, and pimping problems
determined during the test shdkld be'recorded so that

they may be filed
1. Per department

IV. POSSIBLE PR RING PUMP SERVICE
TESTING
A. Tran N wrong gear
B. Hi ar loékup not functioning (automatic
éansml ion)

C tchyslipping

Q~E Ine overheating

. Muffler clogged
F. Tachometer inaccurate
G. Nozzle too large

What is used to measure
the flow?

SLIDE: 4-4%¢0

\%

is test flow how many
gallons per minute?

SLIDE: 4-4-11

SLIDE: 4-4-12

October 2008

4-4: Pump Service Testing
Page 5



CALIFORNIA
STATE FIRE

‘zr) \

Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

H. Transfer valve in wrong position

Intake screens clogged
Pump impeller(s) are clogged
Pitot tube is clogged

Vacuum leaks

=X &

Excessive wear on wear rings

V. OUT-OF-SERVICE CRITERIA

A. NFPA 1911: Inspection, Maintenance, Testing, a

Retirement of In-Service Automotive Fire App
2007 Edition

1. If the pump test indicates a deficiengy
technician shall conduct an out-of¢ge
evaluation and make a written repo
recommendations to the AHJ

SLIDE: 4-4-13

\%

DEZ4-4-14

October 2008
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%‘_,}) L& Pump Operations

TRAINING

SUMMARY:

As fire apparatus get older, it is important that fire departments do an annual pump servce
test and record the test data in order to determine the dependability of a fire pump. Test
can show potential problems that can be repaired before a major breakdown occur i
prevent costly repairs, reduce down time, or fireground tragedies.

EVALUATION:
The student will complete the written test at a time determined by the in W

ASSIGNMENT:
Review your notes and read Pumping Apparatus Driver/Opetat@r Hanfibook, IFSTA, Second

Edition, Pages 486-505 in order to prepare yourself for t test. Study for our next
session. < ?

%

October 2008 4-4: Pump Service Testing
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TRAINING Pump Operations

TOPIC: 4-5: Maintenance Of The Pump And Control Systems
TIME FRAME: 1:00
LEVEL orF INSTRUCTION: Level ll
AUTHORITY: 2009 NFPA 1002: Section 5.1.1
BEHAVIORAL OBJECTIVE:
Condition: Given a written test V
Behavior: The student will confirm a knowledgeyof mattehance of the

—

pump and control systems by co the written test

Standard: With a minimum 80% accur
contained in Fire Apparatu

cordlhg to the information
rator 1B Student

MATERIALS NEEDED:

REFERENCES: .

Witlbn, Pages 61-64

Instructor's Manual, Waterous Pump Company,

rement of In-Service Automotive Fire Apparatus,
P07 Edition, Chapter 18

PREPARATION: ach instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The
ACID BASE acronym can be used to help develop student

&\ motivation.
Attention (attract) Begin
2 Curiosity (arouse) Association

Interest (create) Students

Desire (stimulate) Experience
Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 4-5: Maintenance Of The Pump And Control Systems
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Pump Operations
TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION APPLICATION
SLIDE: 4-5-1
. AFTER EACH OPERATION
A. Usually operations of 1 hour or more in duration
What mainte
should ocgur a ch
operation Ofthe pump?

B. Transfer valve

1. |If transfer valve has lubrication fitting, add grease
and switch back and forth between positions
2. Also known as a changeover valve

C. Priming pump
1. Operate primer
a)
b)
c)

Tighten all pump caps
Close all pump valves

Pull the primer control waile
below zero reading ol the mas

d) Verify that the master

D. Priming tank
1. Check lyjpsi le

Il. WEEKL
A. efW%alve System or governor

1. goTest at 150, 200, 250 psi
angfer valve (if applicable)
Test two-stage pumps only
2. Manual transfer valves

gauge readings
ly 5 minutes after primer

; add if necessary

&
&

tching for a
r intake gauge

SLIDE: 4-5-3

a) With the apparatus engine turned off, turn the
handwheel between the volume pressure
positions a few times to verify that the valve
operates freely

October 2008

4-5: Maintenance Of The Pump And Control Systems
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TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

PRESENTATION

APPLICATION

Set for pumping, with the transfer valve in the
volume position

Leave the engine at idle speed

Move the transfer valve to the pressure
position

Verify that the discharge pressure gauge
readings have approximately doubled

3. Power transfer valves

a)

b)

With the apparatus engine turned off, follow the
manufacturer's recommendations and
specifications to verify that the valve operatgs
freely

Set for pumping, with the transfer val
volume position

1) Note the discharge gauge rég
Leave the engine at idle spee

Move the transfer valv preSsure
position

Verify that the master Wta auge readings
have approxi doubled

C. All valves

1. Operation
Dis

a)
b) S
e
d)\Drai
e) Multi-drain

bricate with dry molly spray

mote valve controls

1. Clean and lubricate as necessary

a)

Do not use grease

E. Pump shift warning indicator lights

1. Check for operation

\%

October 2008

4-5: Maintenance Of The Pump And Control Systems
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TRAINING

Pump Operations

FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

How do we test the pump
shift warning light?

2. Move the in-cab pump shift control valve from the
ROAD position to the PUMP position

a) The shift warning light should light within a few
seconds indicating a complete shift

Pump gear box
1. Check fluid level and add if needed
a)

Pump packing
1.

0-1
e

8-10 drops per minute at
Adjust packing gland i
Slight leakage will lubgicate
Replace packingsif leak
manufactureg§ 0
specificatigns
Suction tube th
1. Lubric

a) o USE excessive grease
l. Int s&r
> ClI
%eck for loss of zinc anode
gaskets

Inspect and replace if cracked or hard

mmendations

. Clapper valve

In accordance with manufacturer's
recommendations and specifications

Check leakage and adjust if necessary

d cool shaft
not be stopped per

\%

How many drops per
minute should be coming
out from the packing?

and

1. Check and exercise if applicable
2. In accordance with manufacturer's
recommendations and specifications
October 2008 4-5: Maintenance Of The Pump And Control Systems
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ﬁ{r‘\lm Pump Operations
PRESENTATION APPLICATION
SLIDE: 4-5-4
. MONTHLY
A. Hydraulic clutch reservoir
1. Check fluid level and add if needed
B. Chain drive transmission
1. Check lubricant level and add if needed
C. Transfer valve V
1. Shift back and forth between positions
D. Priming pump
1. Perform vacuum test
E. Pilot valves
1. Check operation and clean strainer
F. Intake screens Q~
1. Check condition 0
C SLIDE: 4-5-5
IV. ANNUALLY
A. Anodes
1. Check conditio
How often should anodes
be replaced?
2. Repl er 75% of the zinc has been
c
3. for ce will vary with water quality and pH
B. gGear drive transmission
nge lubricant
in drive transmission
1. Change lubricant
2. Clean lubricant pump
a) Sump strainer if provided
October 2008 4-5: Maintenance Of The Pump And Control Systems
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‘;5) 0 Pump Operations

TRAINING

PRESENTATION APPLICATION

D. Impeller shaft bearing(s)
1. Add grease
E. Mechanical seal
1. Flush seal chamber
F. Service test

1. Perform service test according to NEFPA 1911
standards

G. Pump gear box

1. Drain and refill

2. Check magnetic plug

3. In accordance with manufacturer's
recommendations and specifications

H. Drain lines

1. Drain and purge with air to ensuretheYeare
functioning properly and are net clog ith

sediment or debris
I. Transfer valves ‘ ,
1. Lubricate

te Ngh#im grease or dry molly spray

What kind of lubricant
should be used on
transfer valves?

October 2008 4-5: Maintenance Of The Pump And Control Systems
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#) & Pump Operations

TRAINING

SUMMARY:

You have been shown the basics of pump maintenance. Make sure that you take the tirge to
read and review the operator's manual for the apparatus you will be operating. In additiog;
adhere to your department's policies and manufacturers specifications.

EVALUATION:
The student will complete the written test at a time determined by the instctor.

ASSIGNMENT: Q
Review your notes and read Fire Apparatus Driver/Operator 1B/Stud pplement, SFT,
2008 Edition, Pages 61-64 in order to prepare yourself for t comiflg test. Study for our
next session.

October 2008 4-5: Maintenance Of The Pump And Control Systems
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TRAINING Pump Operations

TOPIC: 5-1: Making The Pump Operational (From Tank)
TIME FRAME: 0:30
LEVEL oF INSTRUCTION:  Level Il
AUTHORITY: 2009 NFPA 1002: Sections 4.2.1, 4.2.2,5.1.1, 5.2.13\5.22,
8.1.1,8.2.1,8.2.2,and 10.1.1
BEHAVIORAL OBJECTIVE:
Condition: Given a written test
Behavior: The student will confirm a knowl ng the pump
operational by completing the wfitten test
Standard: With a minimum 80% accura ng to the information
contained in Pumping Ag : river/Operator Handbook,

-54, 288-290, and 315-323

-‘@ arkers/erasers

visual equipment
Bual materials

MATERIALS NEEDED:

[
:
=
>
«Q
o
o
Q
=
o
~
™

e Appropriate
e Approprigte audy

REFERENCES: e Pu ng A tus Driver/Operator Handbook, IFSTA,
Sec@nd Edition, Pages 51-54, 288-290, and 315-323

PREPARATION: instructor must develop a motivational statement on why
[dent should learn the upcoming material. The purpose
tablish relevancy of the lesson to the audience. The

D BASE acronym can be used to help develop student

otivation.

Attention (attract) Begin

Curiosity (arouse) Association
Interest (create) Students

& Desire (stimulate) Experience
Cite examples or use related illustrations of near-miss
Q~ incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 5-1: Making The Pump Operational (From Tank)
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Pump Operations

TRAINING

PRESENTATION

APPLICATION

. PREPARATION

A. Dalily inspections prior to operation

1.

Operate the pump drive control and make sure that
the pump can be engaged

a) Proper positioning and safety measures must
be in place prior to engaging the pump

Make sure all gauges and valves on t
panel are in working order

Make sure the auxiliary fuel tank is full in the case
of separate engine-driven pumps
a) For pumps with fuel supplies independe

the main apparatus fuel tank

Inspect the water and foam tanks er fluid
level

Check the underside of th%atus and inside

compartments for eyigence ater or foam leaks
Test roof and bufgp
and full ran fm

ets for proper operation

If weather in r a is a factor, make sure that
the fir a ooster lines are completely

draipe
M ent damage from freezing

@) the pump is inspected, it should be
perdationally tested

It is not necessary to test the pump at full
capacity

Il. INITIAL PROCEDURES

A. Once the apparatus is in position, the parking brake
must be set

SLIDE: 5-1-1

SLIDE: 5-1-2

\%

SLIDE: 5-1-3

SLIDE: 5-1-4

October 2008

5-1: Making The Pump Operational (From Tank)
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N

Pump Operations
TRAINING

PRESENTATION

APPLICATION

1. IFSTA recommends that the apparatus wheels be
chocked anytime the apparatus is parked

2. For an added measure of safety

B. Most pumps are engaged before the driver leaves the
cab

1. Varies with the type of pump drive and
manufacturer

2. Most operations include
a) Placing transmission in neutral
b) Engaging the pump control lever

c) Placing transmission into the appropri@

1) Proper gear may @e indic on or near
the transmission €ontrol

e May hg

in the

loc t device to keep it

2) So
the ar by selecting drive

d C p engagement
crease in speedometer
& Should register 10-15

Pump indicator light
3) Audible change with engine

Where would the
driver/operator find an
indication that the pump
is in the proper gear?

SLIDE: 5-1-6
. Once the driver exits the cab and chocks the wheels,
the driver proceeds to the pump panel
1. Once the pump is operating, water must be moving
through the pump
October 2008 5-1: Making The Pump Operational (From Tank)
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Pump Operations
TRAINING

PRESENTATION APPLICATION

2. Sources include
a) Apparatus water tank
b) Pressurized source
c) Static source

What so IS

predgminan d
dun Wperaﬁons?
D. Initiating pump operations

1. Pump operations are almost always initiated from
the apparatus water supply

a) Most incidents operate solely from the
apparatus water tank

SLIDE: 5-1-7
2. The "Tank-to-Pump" valve must b allow
water to enter the pump
a) Even if the pump is already®ull of lvater, a
constant source mustge estaBlished

3. At this point, the pump sh@uld bg'turning and
building pressure

Where can the

driver/operator check to
determine if water
pressure is building
within the pump?

tefgined by a quick check of the master
pu ischarge gauge

If pump is operating properly, the gauge
will show a positive pressure reading

> the pump is a multi-stage pump, it must be
placed in the proper position before pressure builds

SLIDE: 5-1-8
5. If hoselines are not ready to be charged, the "Tank
Fill" valve can be partially opened to allow water to
flow through the pump
October 2008 5-1: Making The Pump Operational (From Tank)
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Pump Operations
TRAINING

PRESENTATION

APPLICATION

a) This helps prevent the pump from over heating
while not supplying hoselines

6. At this point, barring any problems, the pump is
ready to start operations

7. The driver/operator must monitor all gauges while
pumping

a) The driver/operator must be ready to act
immediately to correct any problems that may
occur

lll. SETTING AUTOMATIC PRESSURE CONTROL DEVICE

A. Setting the pressure relief valve
1. Adjust the pump to the desired pressur

2. Turn handwheel counterclockwise ve
opens

a) Indicated by a sharp decrégse infareSsure
b) An indicating light ma 0i ate

3. Turn handwheel clockwiséyslowsy, until pump
returns to desired pgassure

a) A properly sé alve will be in the closed

es 30 psi above set pressure
ief valve may also include an on/off

rmally these switches are used in case the
relief valve is stuck in the "Open" position and
pump pressure cannot be increased

b) Itis not recommended that pump operations be
continued without a properly operating relief
device

NOTE: There are a number of pressure relief valves available.
Include a review of your department specific types.

\%

IDE: 5-1-9

October 2008 5-1: Making The Pump Operational (From Tank)
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Pump Operations
TRAINING

PRESENTATION

APPLICATION

B. Setting the pressure governor

1. Some governors need to be set with water flowing
and some do not

a) Refer to manufacturer's recommendations and
specifications for department specific
governors

2. Settings for most governors include a pressure
selection device and an activation switch

a) Refer to manufacturer's recommendations an
specifications

3. Set the pressure selection device once desi
pressure is determined

4. Engage the governor activation swit
a) Governor should now be set
5. Shutdown

a) Often is the reverse oytle

NOTE: There are a number of presstige goyernors available.
Include a review of yo part t specific types.

V. ON-GOING SAFET, RES
| through the pump while in
1. If hoSgli are used intermittently, the circulator
Ive OR\Tank Fill" valve must be opened to

cirGulate water through the pump
24 If an external source is established, a waste line
n be slightly opened so as not to overfill the

water tank

B. The driver/operator must be aware of the water tank
level when operating without an external supply

1. The driver/operator must be able to
a) Estimate the amount of water being used

SLIDE: 5-1-10

\%

SLIDE: 5-1-11

SLIDE: 5-1-12

October 2008
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‘2‘) @& Pump Operations
TRAINING
PRESENTATION APPLICATION
b) Estimate the amount of time the remaining
water will last
2. The driver/operator should warn the officer in
charge as to the status of the water tank supply
SLIDE: 5-1-1

V. SHUTDOWN PROCEDURES

A.

m

I &

Slowly close unneeded lines
1. During partial shutdowns
a) Monitor the engine speed and other gauges

2. Ensure that water is moving through the pump i
lines are used intermittently

Reduce throttle to idle

Take transmission out-of-gear 2
Disengage pump
1. Refill tank

a) Unless water is conta@bce water
Shut-off valve from ex supply

1. Refill tank first
Open drain valu€s
Disconnec

Drain p eCeSsary
Ma &w dy for operation

&

\%

SLIDE: 5-1-14

October 2008

5-1: Making The Pump Operational (From Tank)
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%ﬁ) L& Pump Operations

TRAINING

SUMMARY:

With a good understanding of the basics of pump operation, the driver/operator can the

apply those skills in more complex situations. In fact, practice scenarios should closely
resemble the real situations. This is essential for skill development. Entire operatio n
hinge on the driver/operator's ability to perform successfully. The driver/operator e
for nothing less than complete competence.

EVALUATION: y
The student will complete the written test at a time determined by thg instractor.

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/
Edition, Pages 51-54, 288-290, and 315-323 in order
test. Study for our next session.

dbook, IFSTA, Second
ourself for the upcoming

October 2008 5-1: Making The Pump Operational (From Tank)
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TRAINING Pump Operations

TOPIC: 5-2: Transitioning To An External Water Supply

TIME FRAME: 0:30

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Sections 5.2.1 and 5.2.2

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledg®,of trafsitfoning to an

external water supply by completimg thg, written test

Standard: With a minimum 80% accuracy ccording to the information

contained in Pumping

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Stablish relevancy of the lesson to the audience. The ACID
acronym can be used to help develop student

Otivation.
Q~ Attention (attract) Begin
Curiosity (arouse) Association
\ Interest (create) Students
& Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the

Qg heart." Be creative! Have fun with it or be serious, but

remember the goal is to stimulate student motivation.

October 2008 5-2: Transitioning To An External Water Supply
Page 1
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TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

) Pump Operations

PRESENTATION

APPLICATION

. PROCEDURE
A. Connect supply line to apparatus

1.
2.
3.

Keep intake valve shut

Connect hose to appropriate intake

Bleed off air in supply line

a) Open bleed valve at inlet
b) Charge line

B. Open intake valve

1.

2.

Once a continuous stream
discharged from bleed valve

Slowly and completely

C. Pump panel adjus#the

1.

Q.'

3.

Pump disc pressure

rh

been

k-to-pump valve
a) Leave open or close
b) Per department SOPs
Tank fill valve

a) Refill tank if adequate water supply is available
b) Monitor in order to close valve if necessary

imultaneously while opening intake valve
Per department SOPs

SLIDE: 5-2-1
SLIDE: 5-2-2

\%

should the air in a
S line be purged?

SLIDE: 5-2-3

When?

SLIDE: 5-2-4

October 2008

5-2: Transitioning To An External Water Supply
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%ﬁ) L& Pump Operations

TRAINING

SUMMARY:

The ability of the driver/operator to rapidly and effectively secure a continuous water su
from an external water source has prevented many emergency situations from resulting
high loss of life and property. The skill and ability of the driver/operator to take immegh
action in securing a water supply is imperative to successfully mitigating those in
warrant such.

EVALUATION: y
The student will complete the written test at a time determined by thg instractor.

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/
Edition, Pages 320-323 and 352-356 in order to prep
for our next session.

dbook, IFSTA, Second
rsefpfor the upcoming test. Study

October 2008 5-2: Transitioning To An External Water Supply
Page 3
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TRAINING Pump Operations

TOPIC: 5-3: Operating From A Hydrant
TIME FRAME: 0:30
LEVEL orF INSTRUCTION: Level Il
AUTHORITY: 2009 NFPA 1002: Sections: 5.2.1 and 5.2.2
BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof opégating from a

hydrant by completing the writte t

Standard: With a minimum 80% accur
contained in Pumping A
IFSTA, Second Edition

361
Writing board/g @ rkers/erasers
vVisual equipment

e Appropriate
e Approprigte audjovisual materials

cordlhg to the information
/Operator Handbook,

MATERIALS NEEDED:

REFERENCES: e Pu ng A tus Driver/Operator Handbook, IFSTA,
Sec@nd Edjition, Pages 107-115, 323-334, and 357-361

PREPARATION: instructor must develop a motivational statement on why
[dent should learn the upcoming material. The purpose
tablish relevancy of the lesson to the audience. The

D BASE acronym can be used to help develop student

otivation.

Attention (attract) Begin

Curiosity (arouse) Association
Interest (create) Students

& Desire (stimulate) Experience
Cite examples or use related illustrations of near-miss
Q~ incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 5-3: Operating From A Hydrant
Page 1
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Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

. HYDRANT CONSIDERATIONS

A. The first consideration in selecting a hydrant is to
determine which hydrant is most appropriate in terms
of fire fighting and safety needs

1) Too close to actual incident

2) Collapse zone

e Falling debris
3) Radiant heat
4) Overhead wires

B. Location
1. Safety
a) Location to the incident Q

5) Crossing main thogoughiares
e Same fincident if possible
2. Distance to inci

apparatus

ilr tracks
b)§Road barriers/closures
Hygrant size and supply
drant main size
Discharge diameter

a) Limits water flow

SLIDE: 5-3-1
What is the first

consideration when
selecting a hy %

LID¥

What is the main
disadvantage of
connecting to a 2%2"
discharge?

October 2008

5-3: Operating From A Hydrant
Page 2
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v

TRAINING

\ Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

3.

Grid versus dead-end main

a) Dead-end mains are less desirable

. SPOTTING THE APPARATUS
A. At the hydrant

1.

2.

B. At

Front/rear suction

a) Apparatus aimed at hydrant at a 45° angle or
less

1) Eliminate kinks
b) Distance out dependant upon length
line

c) Use apparatus to block traffic 4 I

O

angle to hydrant

Side suction

ant upon length of supply

paratus to block traffic if possible

c) 4Js

PerWlirection of Incident Commander/company
officer

EVOLUTIONS

. Forward lay

1.

Stopping at a hydrant, dropping the end of one or
more supply lines at the hydrant, and proceeding to
the fire location

Which location is |
desirable?

SLIDE: -3

\%

If using the side intake,
how should the front tires
be positioned?

SLIDE: 5-3-4

October 2008

5-3: Operating From A Hydrant
Page 3
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.Z) N Pump Operations

TRAINING

PRESENTATION

APPLICATION

a) May use a four-way hydrant valve

b) Second pumper connects to second discharge
of four-way

1) No interruption of flow

c) Second intake on four-way allows pumper
connection for pressure increase

d) Equipped with a shut-off valve

B. Reverse lay
1. Hose is laid from the fire to the water source

2. Used when a pumper must first go to the fir
location so that a size-up can be made b
laying a supply line

3. Most expedient method if apparat with
water source

May be used in relay operatio
Disadvantage

a) Equipment must be re from the
apparatus

IV. HYDRANT CAPAC{I
A. Hydranto a

1. Outigt
N and size(s)

NOTE: gFor hyfgant color codes, refer to Unit 3 - Topic 4.
in size
) Small feeder
b) Dead-end main

B. A static pressure needs to be recorded from the master
intake gauge prior to flowing water

C. Pressures defined

LID¥

SLIDE: 5-3-6

October 2008

5-3: Operating From A Hydrant
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Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

1. Static

a) The water pressure in the water system, which
is taken when the pump is full and the system
has stabilized

b) The master intake gauge indicates the static
pressure in the water system

2. Residual

apparatus is discharging water

b) The intake gauge reading isin
pressure

D. Percentage method
1. First, calculate the drop ingpressu a
percentage after the first Roseling flows water

2. Formula

a) % Dropgs (Stati esidual)(100)
Static
3. X
% p = (70 — 63)(100)

70
% Drop = (7)(100)
70

Qy
Q‘ c) % Drop =700

70
d) % Drop =10
E. First-digit method
1. Quicker and easier method

S ) . 5-3-8
a) Remaining pressure in the system wh%

SLIDE: 5-3-7

Whavlal

ssure?

SLIDE: 5-3-9

SLIDE: 5-3-10

October 2008

5-3: Operating From A Hydrant
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.Z) N Pump Operations

TRAINING

PRESENTATION

APPLICATION

2. Steps

a) Find the difference in psi between the static
and residual pressures

b) Multiply the first digit of the static pressure by
1, 2, or 3 to determine how many additional
lines of equal flow may be added

c) Additional water available at a hydrant

d) Percent decrease of pumper intake pressure
determines additional water available

1) 0%-10% 3 times amount being
delivered

2) 11%-15% 2 times amount bei
delivered

3) 16%-25%  Same amou
available

4) 25+% More water might be

avai , b t as much as

is b@ing déelivered
3. Formula

Residual pressure

2) Differst si = 65-58
b nce inpsi=7

Firstdigit of static pressure x 1
d

7 is not less than 6 but is less than 12 (2 x 6),

)
Q~ so two more lines at 250 gpm each can be

added

V. HYDRANT PUMPING OPERATIONS
A. Establish a water supply
1. Flush hydrant

SLID&: 5-3-

SLIDE: 5-3-12

October 2008

5-3: Operating From A Hydrant
Page 6
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

‘.Z) N Pump Operations

TRAINING

PRESENTATION

APPLICATION

2. Connect supply line from hydrant to engine inlet
3. Open hydrant outlet
4. Open connected supply line intake
B. Pump panel operations
1. Monitoring gauges/valves
a) Master/compound pressure gauge
1) psiincreases with incoming pressure
b) Transfer valve

1) In proper position prior to increasing rpm

e Based on gpm need of the inciden
c) Pressure relief valve

1) Set per department SOPs Q~
d) Tank-to-pump valve Q~

1) Open if valve has a clapp
e Per department SORs
2. Charging the hoseline
a) When requested
b) Open gradua oid injury and water

hammer

c) Increasgfthrottl ssure to desired psi as

VI. SHUTDOWN RO ES

A G ms
. "Tark Fill" valve

Ensure engine water tank is full

ank-to-pump valve
a) Per department SOPs
3. Throttle
a) Down to idle if not pumping
4. Intake valve closed
a) Open bleed valve to relieve pressure

\%

SLIDE: 5-3-13

October 2008

5-3: Operating From A Hydrant
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: Pump Operations
TRAINING

U FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

B. Hydrant

Water hammer
Shutdown valve
Remove hose once pressure is relieved

w0 DdhPE

1. When pumping evolution is complete

SLIDE: 5-3-14

When shutting down
hydrant, wh
always be ale

\%

. Replace hydrant caps
IDE: 5-3-15
C. Disengage pump Q

2. As directed by IC/company officer
3. Per department SOPs

D. Supply hose
1. Drain water from hose as a

ry
2. Wash/clean hos artment SOPs

&

&

SLIDE: 5-3-16

October 2008

5-3: Operating From A Hydrant
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%‘_,}) L& Pump Operations

TRAINING

SUMMARY:

Having the ability to effectively pump water into a hoseline or fire appliance by using a fj
engine supplied by a fire hydrant is a critical and primary skill of any driver/operator. A k
consideration all driver/operators should have is water supply, which is usually pro

the nearest available hydrant to the emergency incident.

EVALUATION:
The student will complete the written test at a time determined by the i W

ASSIGNMENT:
Review your notes and read Pumping Apparatus Driver/Operat@r Hangélbook, IFSTA, Second
r

Edition, Pages 107-115, 323-334, and 357-361 in order urself for the upcoming
test. Study for our next session. Q‘

%

October 2008 5-3: Operating From A Hydrant
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TRAINING Pump Operations

TOPIC: 5-4: Principles And Practices Of Drafting Operations

TIME FRAME: 0:30

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Sections 5.2.1 and 5.2.2

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof prifgiples and

practices of drafting operations b tigg the written test

Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin

Interest (create) Students

incidents, injuries, or fatalities. Write this section "from the

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.
October 2008 5-4: Principles And Practices Of Drafting Operations
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Pump Operations

TRAINING

PRESENTATION

APPLICATION

I.  PRINCIPLES OF LIFT

A. All fire department pumpers should be capable of
pumping water from a static water supply

B. The static water supply is most often located at a lower
level than the fire pump

1.

It is not possible to pull water into the pump from a
lower level

C. ltis possible to evacuate some of the air inside the fir
pump

3.

A pressure differential (partial yacuuwg irnside the
pump), allows atmospheric re acting on the
surface of the water to forge wat the fire
pump

The weight of @
reduced air pfessureyas

a balance

ombined with the
ng on its surface, creates

An airfj on<g0llapsible waterway (hard intake
h
S

0 between the fire pump and the
& er to be used
D Lifwi

affected by additional pressure losses

coghtered

Any type of fire hose, strainer, or appliance creates
a certain amount of friction loss

a) Proportional to the amount of water moving
through it

The inertia of or movement of water is an additional
pressure loss

SLIDE: 5-4-1
SLIDE: 5-4-2

\%

What principle allows
water to enter the pump
from a lower static
source?

SLIDE: 5-4-3

SLIDE: 5-4-4

October 2008

5-4: Principles And Practices Of Drafting Operations
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Pump Operations
TRAINING

PRESENTATION APPLICATION

3. The amount of energy consumed in getting the
water at rest to begin to move and increase its
velocity sufficiently to supply the amount of water
needed

SLIDE: 5-4-

4. The total pressure available to overcome all

pressure losses is limited to atmospheric pressure
at sea level V

a) 14.7 psi

1) For every 1 psi of atmospheric pressure,
water can be lifted 2.3 feet

b) Decreases .5 psi per 1,000 feet of elev
increase

SLIDE: 5-4-6

5. While the pump is moving water,
reading on the master intake gaugen tes the
remaining pump capacity

What is the maximum
amount of vacuum that
most pumps develop?

gnt of vacuum that most
proximately

b) Ar g S approaching this amount
i the pump is close to the limits of

ity
SLIDE: 5-4-7

- water being discharged from the pump
an itis coming in

he pump is running away from the water"

2. Air cavities are created in the pump or bubbles
pass through the pump

a) They move from the point of highest vacuum
into the pressurized section where they
collapse or fill with fluid

October 2008 5-4: Principles And Practices Of Drafting Operations
Page 3
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N

Pump Operations
TRAINING

PRESENTATION APPLICATION

b) The high velocity of the water filling these
cavities causes a severe shock to the pump

c) May cause damage to the in pump

3. Temperature of the water, the height of the lift, and
the amount of water being discharged affect the
point at which cavitation begins

a) Water temperatures below 35°F or above 90°F
b) Maximum theoretical lift is 33.9 feet in perfect
conditions
1) Realistic conditions can greatly reduce thi

4. Indications that a pump is cavitating
a) Hose streams and the pressure g the
pump will fluctuate

b) Sounds described as a poppin uttering
as the water leaves the nogzle

SLIDE: 5-4-9
c) Severe cavitation

1) The pumpgtS8If will be noisy

IDE: 5-4-8

pavel passing through it

d) The be - the lack of reaction on the

to changes in the setting of the

reasing pump rpm will not increase
ischarge pressure when there is no more
water available to be supplied

SLIDE: 5-4-10
Caused by
1) Inadequate piping from the water tank
2) While operating from a poor hydrant or
supply system
October 2008 5-4: Principles And Practices Of Drafting Operations
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] Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

3) Most often occurs during drafting
operations

[I. SELECTING A DRAFTING SITE
A. Dictated by the following factors
1. Amount of water available
2. Type of water
3. Accessibility of water

B. Amount of water available
1. Size of static source is important

a) Due to the fact that there need§t a
minimum of 24 inches of water afjardund the
strainer

2. Types of sources such asishallow streams can be
dammed to increase wate

a) Shallow drafti iners are also available

3. Bodies of w movements may not be

dependablegall
a) Lo C ake a site unusable

y fm
n amemergency, any water can be used

I
potable, salt, or contaminated water can
amage the pump

a) If these types of sources are used, the pump
should be thoroughly flushed

C. T
N

When is cavitation most
likely to occur?

SLIDE: 5-4-1

\%

SLIDE: 5-4-12

SLIDE: 5-4-13

What must be done to
the pump if contaminated
water is used?

October 2008 5-4: Principles And Practices Of Drafting Operations
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TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

PRESENTATION

APPLICATION

3. Water with debris can clog suction strainers and
limit the capacity that can be pumped

4. Water with high concentrations of sand or dirt can
pass into the pump and severely damage
components

a)

b)

D. Accessibility

1. Accessibility is an important factor in red
amount of lift

a)

b)

d)

Sand can be forced into the pump packing
under discharge pressure

The packing then becomes contaminated and
can not be adjusted

Atmospheric pressure has to ov
elevation and friction losses

As lift increases
1) Elevation pressuregmere
2) Less friction loss @an bejovercome
3) Capacity ofdhe pum

J

Most pu rs g good condition can lift water

ecreases

Pumpers aré
feet of lif

flow their capacity at 10

2 fe
e) \cally 0 feet is the maximum considered

&

1) The pump's capacity with this amount of lift
is 60%

It is important to keep lift to a minimum

2. Others considerations

a) Ground stability

\%

SI 7 5-4-14
ucj
e

What capacity can
be expected at 20
feet of lift?

SLIDE: 5-4-15

October 2008

5-4: Principles And Practices Of Drafting Operations
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‘.Z) N Pump Operations

TRAINING

PRESENTATION APPLICATION
b) Time of year
c) Connecting hoselines
d) Safety of the driver/operator
SLIDE: 5-4-

lll. SPOTTING THE APPARATUS

A. Once a proper site is identified, the driver/operator
should move the apparatus into place

1. Sometimes can be parked and the suction hose
deployed

2. Oftentimes the opposite is true
a) Adequate drafting sites can have limite

access
b) Suction hose has to be connecte artiglly
deployed

c) The apparatus is then moved i e

B. Once the apparatus is in its fin
must be set and the wheel ch@cks i

\%

C. The sections of hard suction a iner are then
connected
1. Make sure all ' in place
2. All connecti d t0'be air tight
a) U b allet if necessary
SLIDE: 5-4-17
D. En em e is enough help during the connection
ce
To keep the hose out of the dirt
or safety of operation
. tach strainer rope
> Ensure that no part of the suction hose is above the
eye of the pump
October 2008 5-4: Principles And Practices Of Drafting Operations
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Pump Operations
TRAINING

PRESENTATION APPLICATION

Why must the eye of the
pump be the highes
point in the suction e?

1. An air pocket may form and prevent effective
drafting

G. Secure the strainer rope

1. Strainer should be suspended off the bottom of the
water source

a) Tie rope off to the pumper, tree, or other
natural object

2. Other objects such as roof ladders or scoop
shovels can be used to keep the strainer off
bottom if necessary

SLIDE: 5-4-18
V. PRIMING THE PUMP AND BEGINNING S
A. The first step in operation is to primpe thegu
1. If operating a two stage p t p should be

placed in the PARALLEL positi

Why is PARALLEL the
preferred position for the
transfer valve?

pum
2. Sete

nSfer case driven primers need 1,000 to
1, rpms to operate optimally
b ctric motor primers should operate at about

1,000 to 1,200 rpms

)
Q~ 1) Helps ensure that the alternator is charging

a) In SE%Qecome trapped in the

sufficiently

2) Also helps to prevent the loss of prime
once achieved

c) Vacuum primers should be operated at the
lowest engine rpms without stalling

October 2008 5-4: Principles And Practices Of Drafting Operations
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Pump Operations
TRAINING

PRESENTATION

APPLICATION

3. Operate primer
4. Observe the master intake gauge

a) One inch of vacuum lift equals about one foot
of lift

5. Observe physical indicators

a) As the hose fills, the weight of water will cause
it to drop and

b) The primer discharges water on the ground

c) Entire process normally takes 10-15 sec
but should not take any more than 30 ds
for a 1,250 gpm pumper

1) Up to 45 seconds for a 1,508

6. Increase engine rpms prior to ope
valves

a) Pressure should be b@ -100 psi
7. Open valve(s) slowl

a) Observe s e gauge

b) If the p% ¥ps below 50 psi, allow

pre llize before continuing

S
ate primer if it continues to drop

&x ps prevent air from entering the pump
f

s are not ready to be charged

I
) Discharge water through a waste line or "Tank
2 Fill" valve

1) Helps keep prime and pump cool

a
b) Be careful as to not compromise vehicle
stability

1) By soaking the ground below

\%

H g should the
ptiming process take?

SLIDE: 5-4-19

October 2008 5-4: Principles And Practices Of Drafting Operations
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] Pump Operations
TRAINING

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

c) Be careful as to not compromise water source

1) Waste line can be directed back to the
source as long as it does not disrupt the
water and cause air to be drawn into the
suction hose

B. Operating from draft

1. Monitor all gauges and be prepared to correct any
problem

2. Watch for developing problems

1 5-4-20
V. SHUTTING THE OPERATION DOWN
A. Fill tank if source in not contaminated Q~
B.

Slowly decrease rpms
C. Take the pump out of gear
D. Allow pump to drain
E. Allow engine temperature to s@
F. Shut-off engine

1. sl\c es the priming pump and helps

[
prégerve it
|.€ Fly8h pump if unclean or contaminated water was
awyt through the pump

SLIDE: 5-4-21

Why operate the primer
after operations and the
pump is empty?

October 2008 5-4: Principles And Practices Of Drafting Operations
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Ug FIRE APPARATUS DRIVER/OPERATOR 1B

%‘_,}) L& Pump Operations

TRAINING

SUMMARY:

Drafting, oftentimes, is rarely practiced or used. This is especially true in departments
reliable pressurized water systems. It is however, an essential skill that needs to be as
polished as any other. The need for a drafting operation can occur at any time. The@i
should not be further complicated by the lack of preparation.

EVALUATION:
The student will complete the written test at a time determined by the i W

ASSIGNMENT:
Review your notes and read Pumping Apparatus Driver/Operat@r Hangélbook, IFSTA, Second

Edition, Pages 334-346 in order to prepare yourself for t test. Study for our next
session. < ?

%

October 2008 5-4: Principles And Practices Of Drafting Operations
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TOPIC: 5-5: Principles Of Relay Pump Operations
TIME FRAME: 1:30
LEVEL orF INSTRUCTION: Level ll
AUTHORITY: 2009 NFPA 1002: Sections 5.2.1, 5.2.2,5.2.4, 8.2. 8.2.2
BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof theWgrificiples of relay
pump operations by completing riten iest
Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin
Interest (create) Students

@&\ Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.
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Pump Operations
TRAINING

PRESENTATION APPLICATION

SLIDE: 5-5-1
SLIDE: 5-5-2
. RELAY PUMPING PRINCIPLES
A. Definitions
1. Relay
a) Using two or more pumpers to move water
from distances that would require excessive
pressures if only one pumper was employed

2. Relay operation

a) Using two or more pumpers to move water
over a long distance by operating them in
series

SLIDE: 5-5-3

b) Water discharged from one pu WS

through hoses to the inlet of t pUtfiper,
and so on

c) Also called relay pumpi

B. Purpose
What is the purpose of
relay pumping?
1. To boostinad I pressure over an
extensive dj source to incident
SLIDE: 5-5-4
C. Apparatu nciples
1. r per
a ppdratus connected to the actual water
urce
1) Largest capacity pumper
2) Strongest operational pumper
2. Relay pumper (in-line pumper)
a) Pumper(s) connected within a relay
b) Receives water from the source pumper
c) Boosts the water pressure and supplies water
to the next in-line pumper or attack pumper
October 2008 5-5: Principles Of Relay Pump Operations
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PRESENTATION
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3. Attack pumper
a) Pumper located at the incident scene
b) Receives water from the in-line pumpers

c) Supplies water to the appliances necessary for
fire suppression

4. Determination of maximum relay capacity

a) Limited to the capacity of the smallest p

b) Limited to the smallest hoseline used
relay

II. TYPES OF RELAY PUMPING OPERATI

NOTE: There are two basic designs or relay p
operations: The maximum distancéyelay and the
constant pressure relay.

SLIDE: 5-5-5

hat iSithe maximum
C ity of a relay
oferation limited to?

SLIDE: 5-5-6
A. Maximum distance re
1. Involves flowi aredefermined volume of water
for the maxj istagice
SLIDE: 5-5-7
2. Maxi ce relay chart
determine maximum pumping distance
throtgh a particular hose lay
b) sed upon
1) 20 psi residual pressure available at the
next, in-line pumper
2) Discharge pressure of 200 psi for 22" and
3" hose
3) Discharge pressure of 185 psi for 4" and 5"
hose
October 2008 5-5: Principles Of Relay Pump Operations
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NOTE: Table 13.1 on page 402 in Pumping Apparatus
Driver/Operator Handbook, IFSTA, Second Edition
must be understood and used by the student to
determine the distance that a certain flow may be
pumped through the type of hose carried on the
apparatus.

3.  Minimum pump capacities based upon maximum
distance relay chart (Table 13.3) and the above
criteria

a) 250 and 500 gpm flows: a 750 gpm rated
pumper

b) 750 gpm flow: a 1,250 gpm rated pum

c) 1,000 gpm flow: a 1,500 gpm rated_p
d) 1,250 gpm flow: a 1,750 gpm ra

4. Formula to determine number of p
to relay

Equation U Q

Relay distance
MDR

MDR = ma

NOTE: Tables 13.1¢8 me 402 in Pumping Apparatus
Driver/O Hardbook, IFSTA, Second Edition.

5. %
anN 2.0
00=1.25+1=2.250r 3 pumpers

Always round up to the nearest whole number

Q@ when using the above formula

needed

al number of pumpers

ce relay lengths table

1) If answer is 3.2, you actually need 4
pumpers to achieve the flow

B. Constant pressure relay

SLIDE: 5-

SLIDE: 5-5-9

SLIDE: 5-5-10

October 2008 5-5: Principles Of Relay Pump Operations
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1. Method establishes the maximum flow available
from a particular relay setup

a) By using a constant pressure in the system
2. Dependant upon a constant flow provided on the

fireground
3. To maintain the flow, the driver/operator may
a) Open a discharge V
b) Secure a waste line to handle above the fire
flow
IDE: 5-5-11
4. Advantages
What are some
advantages of this
method?
a) Speeds relay activation

b) Requires no complicated calculatibns
c) Radio traffic reduced

d) Attack pumper driver/ r able to govern
hoselines wit er ease
e) Driver/opegat s and adjusts pressure to

elay formation

N attack pumper at the fire
b) L argest capacity pumper at the water source
) Lay hose from the relay pumpers according to

c
2@ department SOPs

SLIDE: 5-5-12

1) Leave minimum of two hose lengths in bed
in case of a hose failure

d) Connect supply lines to the pumpers

e) Driver/operators (except source pumper) open
an unused discharge gate if pumper has no
relay relief valve

October 2008 5-5: Principles Of Relay Pump Operations
Page 5



CALIFORNIA
STATE FIRE

‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations

TRAINING

PRESENTATION

APPLICATION

f)
9)

h)

)

K)

a)

b)

Pump 175 psi from the water source

Driver/operator on first relay pumper closes the
unused discharge gate once a steady stream
of water occurs

Relay pumper then pumps to next pumper at
175 psi

Driver/operator sets the pressure regulating
device

1) Each successive driver/operator follows
the same procedure
Attack pumper driver/operator adjusts

discharge pressure(s) to supply the a

line(s)
Maintain the flow from the attack§pumper

during temporary shutd

1) One or more dischiarge gates as waste or
dump lines

For a ruptured line, open a discharge gate
pefore the rupture to

2 is replaced

ter on the fireground, lay
lines between apparatus

&,

ake pressure from pressurized sources
drops below 20 psi

arge pressure at 175 psi until

1) Danger of cavitation
Operating hand throttle does not increase rpm
1) Engine reached governed speed

SLIDE: 5-5-1

\%

SLIDE: 5-5-14

SLIDE: 5-5-15

What happens if the
residual does drop below
20 psi?
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7. Constant pressure of 175 psi may be modified
a) Variations in relay pumper spacing
1) Increase for greater spacing
2) Decrease for lesser spacing
b) Severe elevation differences
1) Decrease pumping downhill
2) Increase pumping uphill V

c) Increase fire flow

d) Large diameter hose
1) Requires lower discharge pressure
SLIDE: 5-5-16

8. Relay pressure adjustment
a) Increase relay pressure

1) Adjust the source pumper uriil tie desired
pressure is reache

2) Adjust successivélpumpkr similarly

b) Decrease relay pressu

aywbu rs toward the water source, in
eaSWg succession

&

SLIDE: 5-5-17
. OPER mONSIDERATIONS/GUIDELINES
A. gBasis fol¥elay operation
ount of water required at the emergency scene
The distance from the emergency scene to the
water source
Methods to increase flow through a relay

October 2008 5-5: Principles Of Relay Pump Operations
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Increase size of hose
a) Increase numbers of hoselines in relay

Increase pump discharge pressure of the pumpers
used in the relay

Increase number of pumpers used in relay

C. General rules

1.

A relay operation always begins with the so
pumper

Largest diameter hose should be use
beginning of the relay

Once water has been establishegd, thelsource
pumper opens an uncapp ISC or allows
water to waste through a @ump [ihe until the first
relay pumper is ready for

operating

Elevati

a)
1) N€alculate elevation pressure and friction

loss
Downhill

due to lower elevation

)
Q@ 1) Calculate additional psi and friction loss

D. Placing a relay into operation

What are some methods
used to increase flo
through a relay?

\%

DE#5-5-18

SLIDE: 5-5-19

SLIDE: 5-5-20
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At a relay operation,
where should the largest
capacity pumper b

placed?
1. The largest capacity pumper should be at the
source
2. Source and relay pumper ready for water
a) Discharge supply the hoseline on the source V

pumper is opened

b) Valve on the dump line is closed in conjunctio
c) If only minutes before receiving water, the
pump on the receiving pump may be

engage
If longer, disengage pump as not to r @
and overheat
Q~ At what psi should the

intake pressure be
maintained?

Maintain an intake pressu 2

If relay pumper is receiving an infake pressure
greater than 50 psi

a) Adjust valved ump line on the relay

pumper t residual of 50 psi
SLIDE: 5-5-21
5.
1) "@pen bleed valve on the intake being used
b) en discharge
c) Close dump line
rating the relay
1. Once water is flowing
a) Driver/operators set automatic pressure control
devices
2. Attack pumper has an intake relief valve
a) Set between 50 and 75 psi
October 2008 5-5: Principles Of Relay Pump Operations
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3. Small variations in pressure are not significant
a) Intake pressure should not drop below 20 psi
nor increase above 100 psi
SLIDE: 5-5-

F. Relay operation shutdown
1. Shutdown from the fire scene first
2.
a) Slowly decrease the throttle
b) Open the dump line
c) Take pump out of gear

Driver/operators should shut down in succession

e

\%
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SUMMARY:
There is a high likelihood that at some point in your career, you will be placed in a situation
where the water source is at a greater distance from the emergency than a single pump
can reasonably supply. With a thorough knowledge of relay operations, you should
effectively deploy fire attack lines by recognizing the need and utilizing the neces
resources appropriately.

EVALUATION: y
The student will complete the written test at a time determined by thg instractor.

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Qperai
Edition, Pages 395-413 and 583 in order to prepare yQ
our next session.

dbook, IFSTA, Second
hle upcoming test. Study for
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TOPIC: 5-6: Troubleshooting Pump Operations
TIME FRAME: 1:00
LEVEL oF INSTRUCTION:  Level Il
AUTHORITY: 2009 NFPA 1002: Sections 4.2.1, 4.2.2,5.1.1, 5.2.13\5.22,
8.1.1,8.2.1,8.2.2,and 10.1.1
BEHAVIORAL OBJECTIVE:
Condition: Given an activity and written test
Behavior: The student will confirm a knowl ouybleshooting the
pump by completing the activityfand witten test
Standard: With a minimum 80% accura ng to the information
contained in Fire Appar rivég/Operator 1B Student

Supplement, SFT, 200
Apparatus Driver/
Pages 366-373

Writing board ith markers/erasers
Appropriat@audipvisual equipment
Appgbpriat lovisual materials

Group Actiyity 5-6-1: What's Wrong!

ages 70-75 and Pumping
andbook, IFSTA, Second Edition,

MATERIALS NEEDED:

REFERENCES: Pl@mping Apparatus Driver/Operator Handbook, IFSTA,
ond Edition, Pages 366-373

PREPARATION: instructor must develop a motivational statement on why
e student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The

\ ACID BASE acronym can be used to help develop student
motivation.
& Attention (attract) Begin
Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience
Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 5-6: Troubleshooting Pump Operations
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APPLICATION

NOTE: DO NOT lecture on this material. Activity 5-6-1
provides the opportunity for the students to learn this
information in a dynamic approach. If necessary, use
the information below to clarify any points of debate
brought up by the students during the review of the

activity.

. TROUBLESHOOTING PROBLEMS COMMON TO ALL
TYPES OF OPERATIONS

A. Unable to get a reading on the pressure gauge wh
the pump is put in service

1. Symptom: Green light indicating that the

transfer is complete is not illuminated

a) Probable cause

1) Pump drive system is not f aged

b) Possible corrective acti

1) Check the positi
control

of th& shift transfer

proper position, release

rrective action - automatic
jSsion

ptom: Green light is on, no mph reading
gisters on the speedometer

a) Probable cause

Q.

1) Clutch is not engaged
b) Possible corrective action

1) Check the remote clutch control on the
driver/operator's panel

N

0
trans
) Repeat pump shifting procedure to ensure
% power transfer to pump operation
e

ACTIVITY 5-6-1:
Complete the activity in
the student supple

October 2008
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c) Probable cause

1) Road transmissions is not in the proper
gear

2) Automatic transmission selector is in wrong
position

d) Possible corrective action

1) Check the shift lever V
e Lock it in the proper position for pump

operation

3. Symptom: Speedometer reading is normal for
pump operation, all indications are correct, and
reading is as specified

a) Probable cause

1) No water in pump
b) Possible corrective action
1) Check water supply
2) Ensure that all ap b S are open
3) Primer pump mayineed fo be operated

e Toel e air € main pump
c) Probable ca
1) Ga i ve
is there but not reading on
he Wiaster pressure gauge
d sSible corrective action

1) “€heck the shutoff (snubber) dampening
valve associated with the gauge

2) Open the gate valve to one of the capped

Q@ discharge outlets

e Look for pressure reading on the
individual line gauge

3) Open an uncapped discharge outlet from

the pump
e To see if water is discharged under
pressure
October 2008 5-6: Troubleshooting Pump Operations
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B. Pump will not develop sufficient pressure

1.

Symptom: The rpm reading on the tachometer is
normal when compared with the UL plate

a) Probable cause - two-stage pump

1) Pump transfer valve is in the wrong
position

b) Possible corrective action

1) Transfer valve should be in the SERIES or V

PRESSURE position anytime more than
200 psi is needed

c) Probable cause

1) Swing check valve may be leakin
pump is in the SERIES position

d) Possible corrective action

1) Set the discharge pressu n 50 psi of

2) Change from SE

3) Listen for the met@llic salind of the valve
operating

4) Ifitis blg

is only partially operated

&Xble corrective action

Qg 2) Observe pressure gauge readings as valve

Check all mechanical and electrical
indicators

is operated

3) If equipped, use manual override controls
to complete valve operation

4) May be possible to assist the action of the

valve mechanically if the power transfer
mechanism is faulty

amove the strainer from the
lear the valve seat of any

valve has not completed its travel

October 2008
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g) Probable cause - automatic transmission

1) Transmission not staying in pumping gear
lockup and is downshifting as load
increases

h) Possible corrective action
1) Remove pump from service

2) Must be adjusted or repaired V
i) Probable cause
1) Wear on the clearance rings inside the
pump may cause excessive slippage
]) Possible corrective action 2@

1) Take out-of-service until repaired

2. Symptom: Relief valve is operating a
indicator light is on

a) Probable cause
1) Relief valve press tment set too

low

b) Possible corrective ac
1)

o o
U
3. Syngt Indicator light shows that the relief valve
clo

a)

robable cause

1) Relief valve may be stuck open or may not

2@ be properly seated

e Allows water to bypass back to the
intake

b) Possible corrective action

1) Turn the relief valve operating control to
the OFF position

October 2008 5-6: Troubleshooting Pump Operations
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2) Increase the setting of adjustment control
to maximum clockwise position

3) Exercise valve

e By rapidly turning control valve on and
off or

e Alternately increasing and decreasing
the pressure adjustment control V
e To cause valve to operate
4. Symptom: Engine rpm cannot be raised to the leve
required as determined by the UL plate, even at fu

throttle; tachometer reading is low and pressur
gauge reading is too low

a) Probable cause

1) Flow requirements may be
capacity of the pump

b) Possible corrective action

1) Capacity of pump gfthe Sor
PRESSURE posillon is limited to 50% of its
rated capacity at

and

et pump pressure

kage may have slipped or be

N corrective action
Check linkage action
2) It may be possible to override action of the

Q@ throttle

e By using the accelerator or hand
throttle in the cab

or

e Manually operating the linkage at the
carburetor

October 2008 5-6: Troubleshooting Pump Operations
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e) Probable cause

1) Severe engine overheating can reduce the
power available to drive the pump

f) Possible corrective action
1) Check engine temperature gauge

2) Adjust auxiliary cooling valve
e To maintain proper operating V
temperature
3) Check level of coolant in radiator
e |Ifitistoo low and the water being
pumped is clean and pure, ope
radiator fill valve
e To bring the coolant up t evel
g) Probable cause

1) Reduced engine pow
h) Possible corrective acfj
1) No field correctio
2) If additionalgagessur essential, use

another
3) TakegOut-ofgegvice until repaired
C. Pumpisuna pp#y its rated capacity

m reading on the tachometer is

Pr e cause - Two-stage pump
Transfer valve is wrong position

Possible corrective action

b
Q& 1) Transfer valve should be in PARALLEL or

VOLUME position anytime 50% or more of
the capacity of the pump is needed

c) Probable cause

1) Swing check valve is not opening
completely

October 2008 5-6: Troubleshooting Pump Operations
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d) Possible corrective action

1) Remove strainer from large intake opening
on each side of pump

2) Make sure valve swings freely

e By inserting a rod and pushing on the
face of valve

2. Symptom: Intake gauge registers "0" or has a
positive pressure indicated

a) Intake pressure or supply is not the problem
b) Probable cause

1) Blockage in the waterways of the pugap

)

e An object lodged inside the i
can reduce the capacity

c) Possible corrective action
1) Thoroughly back-flush,the

e In accordanc cturer's
recommendagions a@d specifications

e By connecting ply line to the

high 'Qli sharge outlet and opening

pump, usually the clearance
elief valve

\ Allowing slippage from the discharge
back to the intake

d)

e) ssible corrective action
1) Take out-of-service until repaired

Symptom: Intake compound gauge is registering a
high vacuum, and the discharge pressure gauge is
fluctuating (cavitation)

a) Probable cause

1) Blockage of strainer at the intake fitting of
pump

\%
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b) Possible corrective action
1) Disconnect intake line

2) Clean any accumulated debris from
strainer

c) Probable cause

1) Inadequate water supply or supply lines
d) Possible corrective action V

1) Connect additional supply line to intake of

the pump
2) Reduce the amount of discharge lines @
being supplied
3)
r ing

Lower the discharge pressure

e To reduce the amount o
through the lines
4. Symptom: Unable to develop enou ne rpm

at full throttle to supply the ratethcapabity
a) Probable cause

1) Flow requirements e exceeding the

b) Possible

1) Capaci gdmp in the SERIES or
position is limited to 50% of its
apacity at 250 psi

&%)\0% at 200 psi net pump pressure
)

obable cause

1) Throttle linkage may have slipped or be
stuck
d) Possible corrective action

1) Check linkage action

2) It may be possible to override action of the
throttle

October 2008 5-6: Troubleshooting Pump Operations
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By using the accelerator or hand
throttle in the cab

or

Manually operating the linkage at the
carburetor

e) Probable cause

1) Severe engine overheating can reduce the

power available to drive the pump
f) Possible corrective action
1) Check engine temperature gauge
2) Adjust auxiliary cooling valve

e To maintain proper operating

temperature

3) Check level of coolant in radié

If it is too low and the S
pumped is clean apd pu
radiator fill valy,

. olan

To bring the

Probable cause
1) Reducedf
Possibl

&\ power
or ction
ction

al pressure is essential, use

D. gPu heats while in operation

po
ptom: Warning light is on or seen through
hysical observation

a) Probable cause
1)

Inadequate flow through the pump while
operating under pressure

b) Possible corrective action
1) Open booster cooling valve

p to proper level

\%
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2) Set circulator valve to TANK or SPILL
position as appropriate

3) Open tank fill valve if it is connected to the
discharge side of the pump

4) Use the booster line to maintain a
minimum flow of water while pumping

c) Probable cause

1) Excessive throttle on relief valve-equipped
pumps

d) Possible corrective action

1) Reduce engine rpm
E. Relief valve is inoperative or slow acting
1. Symptom: Pressure surges are excess n
individual hoselines are shutdown

a) Probable cause

1) Strainer in the pressuréyline tg@ithe pilot

valve is dirty
b) Possible corrective ac§on

ine while pumping clean
h the in-line strainer

3 element and wash in

\ lief valve is corroded or dirty
&)s ible corrective action

If relief valve is equipped with a shut-off

Set the relief valve adjustment control
to minimum

@ e Set the discharge pressure on the
Q~ pump to 150 psi
[ ]

e Alternately turn the valve off and on for
60 seconds
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2) If no control is provided
e Set the pump pressure to 150 psi

3) Operate the relief valve by cranking the
adjustment control in and out rapidly

e) Probable cause

1) Defective relief valve
f) Possible corrective action
1) Have relief valve serviced/repaired
. TROUBLESHOOTING TANK OPERATIONS

A. Unable to establish an adequate operating pressur
a loss of pressure occurs when the first dischar
is opened

1. Symptom: Pressure increases with t
up to a point, then holds steady or_fl

a) Probable cause

1) Trapped air in pu
b) Possible corrective agtion

P ElLgseveral times

[OW rpm
\ en discharge in order to "burp" out air
& pen pump-to-tank valve or small
handlines
e Increase water velocity through pump

Qg Probable cause

c)
1) Automatic transmission - intermittent
slippage
d) Possible corrective action
1) Have transmission repaired or adjusted

\%
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e) Probable cause

1) Low transmission fluid level
f) Possible corrective action

1) Increase fluid level
g) Probable cause

1) Transmission not remaining in correct
pumping gear

h) Possible corrective action
1) Have transmission repaired or adjusted

B. Fluctuation of the pressure gauge and a reduction
discharge pressure when additional lines are p
service

1. Symptom: High vacuum reading on i
compound gauge
a) Probable cause D

1) Tank-to-pump valy, ly glosed
b) Possible corrective a@
1) Fully open and loc ssible

c)
Ive piping too small to
ount of water required from
d) orrective action

tdown hoselines

1)
e As fire permits

2) Reduce discharge pressure until fluctuation
stops and pressure gauge begins to drop

. hile pumping, the discharge pressure drops to a low
value and water supply is interrupted

1. Symptom: Compound gauge on the intake reads
"0" or fluctuates; engine speed increases

\%
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Pump Operations
TRAINING

PRESENTATION APPLICATION

a) Probable cause

1) Airleak in the pump
b) Possible corrective action

1) Check caps and valves on the intake side
of the pump

c) Probable cause
1) Water supply from the tank is nearly or V

completely exhausted

d) Possible corrective action

1) Reduce pressure until gauge becomes
steady and flow resumes

2) Arrange for another water supply

as possible
[ll. TROUBLESHOOTING HYDRANT OPERA
A. Suction line collapses when the discha etoa

hoseline is opened

1. Symptom: Intake pressurg dropsto less than "0"
and discharge pressure al§o drgps

a) Probable cau

\:

Symgtom: Water is coming out of the ground
around the barrel of the hydrant

ction line for needed

reélive action

# or 3" suction line, bring into the
e intake through a suction siamese or
reducer

Probable cause

1) Hydrant not fully opened
b) Possible corrective action

1) Turn hydrant counterclockwise until
completely opened

October 2008 5-6: Troubleshooting Pump Operations
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TRAINING

PRESENTATION APPLICATION

B. While supplying water, the suction line collapses and
the pump begins to cavitate

1. Symptom: Intake pressure drops to less than "0"
and discharge pressure fluctuates and decreases

a) Probable cause

1) Greater water demand by the hoselines
being supplied
b) Possible corrective action V
1) Reduce the number of hoselines in service
2) Reduce the flow settings on the nozzles

3) Reduce the PDP until cavitation stops
c) Probable cause

1) Additional demands on the w
may have reduced the resid@
the system

d) Possible corrective action
1) Decrease water y
e Changing the\gozzlg settings
k lines out-of-service

entary water supply from
, relay, or water shuttle

a) obable cause

1) Pump inlet from hydrant closed
2) Clogged strainer
b) Possible corrective action
1) Open pump inlet valve fully
2) Place an additional suction line in-service
3) Inspectinlet strainer for obstructions
e Clean if necessary

October 2008 5-6: Troubleshooting Pump Operations
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Pump Operations
TRAINING

PRESENTATION APPLICATION

IV. TROUBLESHOOTING DRAFTING OPERATIONS
A. Pump will not prime

1. Symptom: Unable to get water into the pump
through the hard suction hose and no vacuum
reading is registered on the intake compound
gauge

a) Probable cause
1) Drain valve left open

b) Possible corrective action

1) Make sure master drain valve is fully
closed

2) Check individual drain valves for g
auxiliary cooler, and so on

c) Probable cause

1) Intake valves left open or ot tight
d) Possible corrective action

1) Tighten caps on Igfge sucCtieft fittings that
are not being us

2) Make sure tank-to-pUump valve is closed

o Ift oty
e)
valve may be leaking
f) rective action

\ lief valve is equipped with a shut-off
Ive, close it

If it has fire hose threads on the discharge
opening, put a cap on it

Q& Probable cause

1) Suction hose connections are not airtight
h) Possible corrective action
1) Listen for air leaks at each connection

2) Tighten with a rubber mallet if any
connection appears to be leaking

October 2008 5-6: Troubleshooting Pump Operations
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TRAINING

PRESENTATION APPLICATION

i) Probable cause

1) Suction hose connection to floating strainer
not airtight

J) Possible corrective action

1) Tighten coupling with a rubber mallet or
spanner wrench

k) Probable cause V
1) Pump packing is too loose and leaking air

[) Possible corrective action
1) Take out-of-service until packing can b
adjusted or pump repacked

m) Probable cause

1) Not operating the primer lon gMio
get rid of air

n) Possible corrective action

1) Typical pump requi egbnds to prime
through 20 feet ofsucti
e May take as | 30 seconds to
prime etely
0) Probable gau

valve not sealing with an

p) rective action
& porary

e Partially fill tank
@ 2) Permanent
e Repair valve
Q~ 3) Engage pump
e Build up 100 psi
e Discharge water from booster line

e While keeping end of suction hose
submerged

October 2008 5-6: Troubleshooting Pump Operations
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TRAINING

PRESENTATION

APPLICATION

e Take cap off end and install strainer
e Slowly close tank-to-pump valve

e While continuing to flow water from
booster line

e Pump is now primed
gq) Probable cause

1) Engine rpmis too low
r) Possible corrective action

1) Engine rpm should be as specified in
manufacturer's instructions

e Usually 1,000 to 1,200 rpm
s) Probable cause

1) No oil in the reservoir for the n mp

t) Possible corrective action

1) Supply of oil should bg,carriéd of any
pumper that uses qi imi

If this is the

nish supply
2) g oil is not available,

be thoroughly cleaned out
supply of oil put in at the first

ortunity
2. &{)\: lectric motor will not operate to drive
t rimer

obable cause

a)
@ 1) Bad battery or poor connection between
Q~ the cable and battery terminals

an

b) Possible corrective action
1) Inspect battery terminals

e If they are corroded, may be possible
to loosen the fastening and clean the
terminal sufficiently to run

se, oifican be put in the

\%

October 2008

5-6: Troubleshooting Pump Operations
Page 18



CALIFORNIA
STATE FIRE

‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

Pump Operations
TRAINING

PRESENTATION APPLICATION

3. Symptom: Very little air is being discharged from
the primer

a) Probable cause

1) Priming valve may have not opened
b) Possible corrective action
1) Ensure that the priming activation lever is

fully engaged in order to open the valve
c) Probable cause

1) Defective primer
d) Possible corrective action
1) If primer will not operate for mechanical
reasons

e Prime the pump by connecii
hard suction hose to th

and

e Installing the cap Oy the end of the
hose

then

ellg@s the pump

hen the first discharge valve is
ater begins to flow

B. Pump los
opened
1. mptog: Discharge pressure gauge drops sharply
obable cause

a)
% 1) Valve may have been opened too rapidly
) Possible corrective action
1) Carefully observe pressure gauge
2) While slowly opening discharge valve
3) If pressure begins to drop suddenly

e Pause and allow it to stabilize before
continuing

October 2008 5-6: Troubleshooting Pump Operations
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TRAINING

PRESENTATION APPLICATION

c) Probable cause

1) Pump not completely primed

2) Still had some air trapped in it when primer
was released

d) Possible corrective action
1) Allow primer to continue to operate

e Until a steady stream of water is V

discharging from it

e Before closing the priming valve

2) If pressure drops suddenly while openi
discharge valve, operate primer

momentarily
e Toremove any remainin rowg the
pump

e) Probable cause

1) Pump may not be turnifig fastdenough to
sustain the primegvhen begins to

flow
f) Possible corregtimg action
1) Adjust @ pressure to 75 psi or
mor

h) ssible corrective action

1) Make sure priming valve control is in
CLOSED position

2) Exercise valve
e To clear any debris from valve seat
i) Probable cause

1) Rock or debris in impeller

October 2008 5-6: Troubleshooting Pump Operations
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PRESENTATION APPLICATION

]) Possible corrective action
1) Take out-of-service until repaired

2. Symptom: Reading on pressure gauge drops
sharply and intake gauge returns to "0" reading

a) Probable cause

1) High spotin suction line trapped a quantity
of air when pump was primed V
2) Air drawn into pump when the water began
to move through suction hose

b) Possible corrective action

1) Attempt to eliminate high spot, by m
suction hose

2) Prime pump again

3) If high spot cannot be elimi , y be
possible to scavenge the the
suction hose
e By operating e pri gain each

time the presSure begins to drop
C. Pump loses its prime dusig the rse of a pumping
operation
1. Symptom: P 0 prime when all nozzles

are closed ag ater is flowing

Make sure all connections are airtight
c) Probable cause

Q& 1) Packing may be misadjusted

e Allowing air to break into the pump
around the shaft

d) Possible corrective action
1) Open a discharge outlet

October 2008 5-6: Troubleshooting Pump Operations
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PRESENTATION APPLICATION

2) Allow water to flow at all times

e To maintain a higher vacuum reading
in the intake side of the pump

3) If the problem becomes acute, take out-of-
service until repaired

2. Symptom: Pump loses its prime when it is
operating near its maximum capacity and the
vacuum reading on the intake gauge is near "0"

and is fluctuating

a) Probable cause
1) Whirlpool over strainer is allowing air togge
into the pump through the suction h

b) Possible corrective action

1) Put a board or other object e
whirlpool
e To break up the w@o n

and

e Stop air from@ettingiinto the suction
hose

c) Probable ca
1) Airl
d) Possible'qOrregtive action

take side of the pump

connections
D. Pum N cavitation when the flow increases
1 ptor: Intake gauge registers more than 22

inch@s of vacuum, the pressure gauge fluctuates
and decreases reading

) Probable cause

1) Flow exceeds the capacity of the pump at
the lift that is required

e Capacity of pump decreases as the lift
increases

October 2008 5-6: Troubleshooting Pump Operations
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TRAINING

PRESENTATION

APPLICATION

V. B

b) Possible corrective action
1) Reduce flow or demand on pump

e At a 20-foot lift, the lift capacity of the
pump is only 60% of what is would be
with a 10-foot lift

c) Probable cause

1) Suction line may be partially blocked
d) Possible corrective action

intake

e  Shutdown the pump
e Remove suction hos
e Cleanthe straineQ

e) Probable cause

1) Inner rubber liner @f sugifon hose has
become sepagated from hose

2) Result @@
n n AN H

iction caused by the

f) Possi e action

Will have to be replaced if reduced
capacity is unacceptable

Replace suction hose
HOOTING RELAY PUMP OPERATIONS
e supply line collapses when throttle setting is

increased to establish initial discharge pressure as
required

1.

Symptom: Intake pressure gauge reading is
negative, reading vacuum instead of pressure

1) Debris blocking strainer on suction hose
e Clean strainer manually
2) Debris is trapped in strainer at the

\%
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a) Probable cause

1) Dump line or uncapped discharge used to
waste water while establishing the relay
may still be open

b) Possible corrective action
1) Close the valve to any uncapped discharge

or dump line
2) If pumper is operating as terminal unit

e Adjust the valve on the dump line

To bring the residual pressure at the
intake of pump to 50 psi

c) Probable cause

1) Attack pumper may be attempti Qake'
more water from the relay t an

supply
d) Possible corrective action

1) Notify water suppl ic relay is
unable to supply @moun§of water needed
e Additional sup ifies need to be put
into

2) Red
. intake gauge registers a positive

re
B. Whilet erating, the intake pressure
increg8esSwab 50 psi

1 ptont: Intake pressure gauge is reading above
50 pSi and discharge pressure also increases
accordingly

) Probable cause
1) Changes in flow of attack line cause friction
loss to decrease and residual pressure to

increase

€ pressure

b) Possible corrective action

1) No action is necessary unless pressure
increase becomes dangerous

October 2008 5-6: Troubleshooting Pump Operations
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2) Minor variations are to be expected
3) Frequent adjustments are undesirable

C. While the relay is operating, the intake pressure
increases dangerously

1. Symptom: Intake pressure gauge is reading above
150 psi and discharge pressure is above 200 psi

a) Probable cause

1) Hoselines have been shutdown with no

corresponding dumping of excess water
b) Possible corrective action
1) Open uncapped discharge or dump li

2) Until intake residual pressure ret

NS
P

\%
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TRAINING

SUMMARY:

The driver/operator must be able to recognize and correct problems that may occur wh
pumping. Conditions that may affect pumping performance are cavitation, overheating,
inadequate water supply to name a few.

EVALUATION:
The student will complete the activity and written test at a time determine% ructor.

ASSIGNMENT:

Review your notes and read Fire Apparatus Driver/Operator 1B'Stud pplement, SFT,
2008 Edition, Pages 70-75 and Pumping Apparatus Driver/ tor Handbook, IFSTA,
t

Second Edition, Pages 366-373 in order to prepare your coming test. Study for
our next session.

October 2008 5-6: Troubleshooting Pump Operations
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TRAINING Pump Operations

GROUP ACTIVITY 5-6-1

TITLE: What's Wrong!
TIME FRAME: 1:00

MATERIALS NEEDED: e Writing board/pad with markers/erasers

INTRODUCTION: This activity provides the students the opp WValuate a
problem associated to a pumping operation tify one or

The students cannot use the Pu
Driver/Operator Handbook to ¢

DIRECTIONS: 1. Divide the students int

. In your group, develo e cause and possible
corrective action chfaroblem based on the symptom
provided.

. Record your respgnSgs on the writing board/pad.

s to complete this activity.
Iscuss your answers with the class.

October 2008 5-6: Troubleshooting Pump Operations
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Pump Operations

GROUP 1

OPERATION

PROBLEM

SYMPTOM

1 | Common to all

Unable to get a reading on the
pressure gauge when the pump is
put in service.

Green light indicating
pump shift transfegis co
not illuminated.

eis

2 | Common to all

Pump will not develop sufficient
pressure.

3 | Common to all

Pump is unable to supply its rated
capacity.

4 | TANK While pumping, the dischar pound gauge on the intake
pressure drops to a very | reads "0" or fluctuates; engine
value and water supply,i speed increases.
interrupted.

5 | DRAFT Pump will not pg Electric motor will not operate to

drive the primer.

6 | DRAFT S its pr during the Pump loses its prime when it is

&\
&

PhMmping operation.

operating near its maximum
capacity. Vacuum reading on the
intake gauge is near "0" and is
fluctuating.

October 2008
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FIRE APPARATUS DRIVER/OPERATOR 1B

GROUP 2
OPERATION PROBLEM SYMPTOM

1 | Common to all Unable to get a reading on the Green lightis on, no adihg
pressure gauge when the pump is | registers on the speedomget
put in service.

2 | Common to all Pump will not develop sufficient Engine rpm w raised to
pressure. the valug req s determined

by t [platey’even at full
thr@ttle. Tachidometer reading is

r re gauge reading is
OQyloW:

3 | Common to all Pump overheating while in p overheating warning light is
operation. n or by physical observation.

4 | HYDRANT Suction line collapses e Intake pressure drops to less than
discharge valve to &hoselfae Is "0" and the discharge pressure
opened. also drops.

5 | DRAFT Pump will not ptime. Very little air is being discharged

from the primer.

6 | DRAFT P 0 cavitation when Intake gauge registers more than

flgw i ases. 22 inches of vacuum; the
pressure gauge fluctuates and
decreases reading.

A
&

&
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Pump Operations

GROUP 3

OPERATION

PROBLEM

SYMPTOM

1 | Common to all

Unable to get a reading on the
pressure gauge when the pump is
put in service.

Speedometer readin

for pump operatiog. All INgic
are correct and rp
specified.

ions

adifig is as

2 | Common to all

Pump is unable to supply its rated
capacity.

3 | Common to all

Relief valve is inoperative or slo
acting.

surges are excessive
individual hoselines are

4 | HYDRANT Suction line collapses Water coming out of the ground
discharge valve to a ho around the barrel of the hydrant.
opened

5 | DRAFT Pump loses it Discharge pressure gauge drops
first discharge sharply.
and watgimlegins

6 | RELAY ine collapses when | Intake pressure gauge reading is

&\
&

resSiire as required.

negative (reading vacuum instead
of pressure).
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Pump Operations

GROUP 4

OPERATION

PROBLEM

SYMPTOM

1 | Common to all

Pump will not develop sufficient
pressure.

The rpm reading on t
tachometer is norgal w
compared with the plate.

2 | Common to all

Pump is unable to supply its rated
capacity.

iSt "0" or has
r&’indicated.

3 | TANK Unable to establish an adequate | PrgSsure ases with the
operating pressure or a loss of e rpm up to a point, then
pressure occurs when the first & dy or fluctuates.
discharge valve is opened.

4 | HYDRANT While supplying water, th oy Intake pressure drops to less than
line collapses and the pu "0" and discharge pressure
begins to cavitate. fluctuates and decreases.

5 | DRAFT Pump loses its prime he Reading on the pressure gauge
first discharge Walve ig opened drops sharply and the intake
and water begiRg to flow. gauge returns to the "0" reading.

6 | RELAY is operating, the Intake pressure gauge is reading

Q.

Q,}\

e increases above

above 50 psi and the discharge
pressure also increases
accordingly.
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Pump Operations

GROUP 5

OPERATION

PROBLEM

SYMPTOM

1 | Common to all

Pump will not develop sufficient
pressure.

Relief valve is operati
indicator light is o

2 | Common to all

Pump is unable to supply its rated
capacity.

Intake compownd gaug€is
registering ahhigh,vaguum and the
dischargge pre gauge is

3 | TANK Fluctuation of the pressure gauge ighy, vaculim reading on the
and a reduction of discharge i pound gauge.
pressure when additional lines
are put in service.

4 | DRAFT Pump will not prime. Unable to get water into the pump
through the hard suction hose. No
vacuum reading is registered on
the intake compound gauge.

5 | DRAFT Pump loses itsatimegfduring the Pump loses its prime when all

course umping operation. nozzles are closed and no water
is flowing.

6 | RELAY ay is operating, the Intake pressure gauge is reading

ssure increases

above 150 psi, the discharge
pressure is above 200 psi.
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TOPIC: 5-7: Principles Of Tandem Pumping Operations

TIME FRAME: 0:15

LEVEL OF INSTRUCTION: Levelll

AUTHORITY: 2009 NFPA 1002: Sections 5.2.1 and 5.2.2

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof prifgiples of tandem

pumping operations by completi e Witteh test

Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin

Interest (create) Students

incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

October 2008 5-7: Principles Of Tandem Pumping Operations
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TRAINING

PRESENTATION APPLICATION
SLIDE: 5-7-1
SLIDE: 5-7-2
.  TANDEM PUMPING PRINCIPLES
A. Definition
1. A short relay operation in which a pumper taking

water from the supply source (supply pumper)

pumps into the intake of the second pumper (attack

pumper)

2. Attack pumper boosts the pressure of r
even higher

DES5-7-3
B. Purpose
1. Used when pressures higher than the capabijli
a single pump are required

a) Water required to su

What are some examples
of when a higher water
pressure is required?
@
1) High-rise spgigklers
3) Lo o) ;
b) Att eylts close by

umper is placed directly on
rant and supports supply lines

SLIDE: 5-7-4
i T PUMPING PROCEDURES
pp¥y pumper connects to hydrant
Using largest supply line
Attack pumper positioned nearby
1. No further than 300 feet away
October 2008 5-7: Principles Of Tandem Pumping Operations
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PRESENTATION APPLICATION

C. Supply pumper connects line to attack pumper

1. Supply pumper discharge line to intake of attach
pumper

SLIDE: 5-7-

2. Attack pumper is able to discharge water at a much
higher pressure than a single engine could have

supplied
3. Pumps are operating in series

October 2008 5-7: Principles Of Tandem Pumping Operations
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TRAINING

SUMMARY:

At most incidents where pump operations are used, a single engine is able to achieve t
necessary pressure required for mitigation. Yet, when the unique situation occurs wher
greater water pressure is required than the responding pumper can supply, a tand
pumping operation must be immediately implemented.

EVALUATION:
The student will complete the written test at a time determined by the in W

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Opeta
Edition, Pages 115 and 584-585 in order to prepare yourself
our next session.

Handbook, IFSTA, Second
pcoming test. Study for

October 2008 5-7: Principles Of Tandem Pumping Operations
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TOPIC: 5-8: Principles Of Dual Pumping Operations

TIME FRAME: 0:15

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Sections 5.2.1 and 5.2.2

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof prifgiples of dual

pumping operations by completi eWitteh test

Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin

Interest (create) Students

incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

October 2008 5-8: Principles Of Dual Pumping Operations
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TRAINING

PRESENTATION APPLICATION

SLIDE: 5-8-1

SLIDE: 5-8-2

. DUAL PUMPING PRINCIPLES
A. Definition

1. An operation where a large volume hydrant is used
to supply two pumpers by connecting the pumpers

intake-to-intake V
2. A second pumper receives the excess water not

being pumped by the first pumper, which is directly
connected to the water supply source

IDE: 5-8-3
B. Purpose

1. To provide adequate water supply anqgre

a) May supply more than one pu
What are the advantages
of dual pumping
operations?
1. Efficient watergis

Q SLIDE: 5-8-4
Shorter hosé. |

y of additional hoselines

C. Advantages

may be grouped together
SLIDE: 5-8-5
D. alp ing procedures
Figst pumper connects to hydrant
) Using largest supply line
2. Second pumper position
a) Intake-to-intake with first pumper

b) Dual pumping may be put into operation while
first pumper is actively flowing water

October 2008 5-8: Principles Of Dual Pumping Operations
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PRESENTATION APPLICATION
SLIDE: 5-8-6
3. Fire hydrant
a) Closed until the intake gauge of first pumper
reads 0 to 5 psi
1) The throttle of first engine will need
adjustment
b) When volume of discharge and intake become
equal
1) Cap of the unused intake may now be
removed
IDE: 5-8-7
c) First pumper
1) Equipped with a keystone or e on
its unused intake
e Gate valve can be usethtowestrict flow
d) Second pumper
1) Connected by int@ke hoge 10 the unused
large intake of firstpu r
2) Fire hydragtOpened completely
3) Pump w desired hoselines
SLIDE: 5-8-8
4) er ly of second pumper is the
at is not being used by the first
per, as it passes through the pump of
& e first pumper
October 2008 5-8: Principles Of Dual Pumping Operations
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TRAINING

SUMMARY:

As the driver/operator responsible for supplying water and a given emergency, it is impegative
that you know your local water capabilities and unique hydrant characteristics. Armed w

this knowledge, you should be able to immediately recognize and implement a dua

operation appropriately. The ease and efficiency of a proper dual pumping opera

significantly improve the overall mitigation by maximizing the available resourges.

EVALUATION: y
The student will complete the written test at a time determined by thg instractor.

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Qperai
Edition, Pages 113-115 and 575 in order to prepare yQ
our next session.

dbook, IFSTA, Second
fle upcoming test Study for

October 2008 5-8: Principles Of Dual Pumping Operations
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TRAINING Pump Operations

TOPIC: 5-9: Principles And Practices Of Foam Operations

TIME FRAME: 1:00

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Sections 5.2.3 and 8.2.3

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof prifgiples and

practices of foam operations by i e written test

Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin
Interest (create) Students

@&\ Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the

heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 5-9: Principles And Practices Of Foam Operations
Page 1
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‘.Z) N Pump Operations

TRAINING

PRESENTATION APPLICATION

SLIDE: 5-9-1
SLIDE: 5-9-2
. FOAM FIRE STREAMS
A. Initially used for industrial and airport fire protection
1. Now a part of municipal fire departments
2. Due to the magnitude and frequency of hazardous
materials incidents requiring foam for their control V
B. Types of foam

any basic types of
fgam are there?

1. There are two basic types of foam

a) Chemical
1) Produced as a result of a re en
two chemicals
2) Considered obsolete agd ar ely, if ever,
found in use today,
b) Mechanical
1) Mechanical foams be proportioned,
mixed wi and aerated (mixed with
an be used
2) e (uality fire fighting foam, foam

Must be present and blended in the
correct ratios

SLIDE: 5-9-3
C. omponents
oam concentrate

a) Raw foam liquid as it rests in its storage
container before the introduction of water and
air

b) Should match the fuel to which they are
applied

October 2008 5-9: Principles And Practices Of Foam Operations
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Pump Operations

Ug FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

2. Foam proportioner

a) The device that introduces foam concentrate
into the water stream to make the foam
solution

3. Foam solution

a) The mixture of foam concentrate and water
before the introduction of air

4. Foam

a) The completed product after air is introduced
into the foam solution (also known as finished
foam)

b) Aeration should produce an adequate n

of bubbles to form an effective foam

[I. FOAM CONCENTRATES
A. Class A 0

bustible materials

1. Designed for no

ce tension of the water in the

0
2. de le
&ay arm wildlife
). Especially near bodies of water
ese foams are corrosive

. Have super cleaning ability

a) Little adverse effect on equipment due to the
low percentages used

b) Equipment should be thoroughly flushed

\%

Class A foams are
designed for what types
of materials?

SLIDE: 5-9-4

October 2008 5-9: Principles And Practices Of Foam Operations
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FIRE APPARATUS DRIVER/OPERATOR 1B

PRESENTATION

APPLICATION

5. Class A foams are used

a) Where maximum absorption is needed

b) On vertical surfaces

c) Or when a combination of both are needed

B. Class B

For flammabile liquids

2. There are two types of classifications for Class

fuels - hydrocarbon and polar solvents
a) Hydrocarbon fuels
1) Examples

e Crude alil
e Fuel all
e Gasoline

e Benzene

e Nap

at on water
3) $tandard fire fighting foam floats on the
surface of hydrocarbon fuels

b), Polar solvent fuels

that absorb water

Q.

2) Examples

e Alcohol
e Acetone
e Lacquer

&
X

1) Liquids that are miscible in water or fuels

Whattypes offtiels are
Cl used for?
IDEW5-9-5

October 2008

5-9: Principles And Practices Of Foam Operations
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‘-ﬁ.')' ‘@ Pump Operations
TRAINING
PRESENTATION APPLICATION
e Thinner
e Ketones
e Esters
e (Gasoline that contains 10% or more
alcohol
c) Improper matching of the proper foam
concentrate with the fuel will result in an V
unsuccessful extinguishing attempt

a) Regular protein foams

1) Derived from naturally occury ureégs of
protein
What are some examples

of protein sources used
to make protein foams?
2) Examples - hoof, n, or feather meal

e fire service today.

d) Could endanger fire fighters
3. Types of Class B foam concentrates
2 LIDE: 5-9-6

Stability and resists burn

ypes of low-expansion

\ SLIDE: 5-9-7
b)8§Fluoroprotein foam is a combination protein-

sed and synthetic-based foam
1) Derived from protein

2) Has fluorochemical surfactants similar to
those for AFFF

3) Provides a strong "security blanket" for
long-term vapor suppression

4) Can be formulated to be alcohol resistant
by adding ammonia

October 2008 5-9: Principles And Practices Of Foam Operations
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Pump Operations
TRAINING

PRESENTATION APPLICATION

SLIDE: 5-9-8
c) Aqueous film forming foam (AFFF)
1) Nearly completely synthetic

2) Has an air-/vapor-excluding film that is
released ahead of the foam blanket

3) The fast-moving foam blanket then moves
across the surface and around objects V
e Adding further insulation

4) As the aerated foam blanket continues to

drain its water, more film is released
hat ability or quality
does AFFF have?
e Giving it the ability to "heals reas
where the foam blanket4

5) Alcohol-resistant AFFFs
most foam manufactugers

Jailable from

e For polar solv; ue
SLIDE: 5-9-9

d) Film forming flyesgprotein foam (FFFP)

m with aqueous film-
FF) capabilities

SLIDE: 5-9-10
e) Hi on foams
\ ecial-purpose foams
Q etergent based
They have a low water content
2 e Minimizes water damage

4) Used in concealed spaces

e Such as basements, in coal mines, and
in other subterranean spaces

5) Used in fixed-extinguishing systems for
specific industrial uses

e Such as rolled or bulk paper storage

October 2008 5-9: Principles And Practices Of Foam Operations
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PRESENTATION

APPLICATION

. HOW FOAM WORKS
A. Separating
1. Creates a barrier between the fuel and the fire
B. Cooling

1. Lowers the temperature of the fuel and adjacent
surfaces

C. Suppressing

SLIDE: 5-9-11

\%

es suppressing
?
1. Prevents the release of flammable vapors
SLIDE: 5-9-12

2. Manufacturer specific

IV. PROPORTIONING 2
A. Class A
1. Normally mixed at ratios of 0.2@)

a) Can be mixed at a higher raflo for a thick
blanket

1) For expogfife Peotection and fire breaks
2) Can % a lower ratio

ow f0am to sink into fuels

B. Class B

ed at 3-6% for polar solvents

@ at 1-3% for hydrocarbons

What proportioning ratios
are used for hydrocarbon
fuels?

SLIDE: 5-9-13
. Methods of proportioning
1. Induction (eduction)
a) Uses the pressure energy in the stream of
water to induct (draft) foam concentrate into
the fire stream
October 2008 5-9: Principles And Practices Of Foam Operations
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TRAINING
PRESENTATION APPLICATION
2. Injection
a) The use of an external pump or head pressure
to force foam concentrate into the fire stream
at the correct ratio
SLIDE: 5-9-1

3. Batch mixing

a) An appropriate amount of foam concentrate is
poured directly into a tank of water

b) The most simple method
4. Premixing
a) Premeasured portions of water and foa
concentrate are mixed in a container Q~

V. PROPORTIONING EQUIPMENT
A. Portable low energy systems Q~
1. In-line eductors 0

a) Most common

b) Works off of the \Menturi ciple

1) Flow of ough the eductor creates
ava e outlet side of the
edu€lo

O reduced opening in the eductor
Is vacuum drafts solution into the water
stieam through a pick-up tube connected

the eductor

1) Eductor must control flow through the
system

2@ Operational rules

2) Pressure at the eductor outlet must not
exceed 65-70% of eductor inlet pressure

\%

SLIDE: 5-9-15

SLIDE: 5-9-16

What should the pressure
be at the eductor outlet?

October 2008 5-9: Principles And Practices Of Foam Operations
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Pump Operations
TRAINING

PRESENTATION APPLICATION

3) Foam concentration is only correct at rated
eductor inlet pressures

e Using lower than rated pressures
results in a concentration that is too
rich

SLIDE: 5-917
4) Eductors must be thoroughly flushed after
each use

5) Metering valves must be set to match foam

concentrate and burning fuel

6) Foam concentrate inlet to the eductor mus
not be more than 6 feet above the s
of the foam concentrate

SLIDE: 5-9-18
2. Foam nozzle eductors

a) Operates on the same principl e in-line
eductor

b) A major disadvantagefis thagtfie foam
concentrate must be [Qcated’near the nozzle

1) Cannotb ed quickly
SLIDE: 5-9-19
3. Self-eductin@ master®tream foam nozzles
When are these used?
s in excess of 350 gpm

a)
igRed to operate at lower pressures
&ay e used with a jet ratio controller
1) Allows concentrate supply to be up to

3,000 feet away
2) Also allows for changes in elevation up to

50 feet
SLIDE: 5-9-20
B. Apparatus-mounted low energy systems
1. The majority of these systems can be used for
Class A and Class B concentrates
October 2008 5-9: Principles And Practices Of Foam Operations
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TRAINING

PRESENTATION APPLICATION
SLIDE: 5-9-21
2. Installed in-line eductors
a) Operate on the same principles as the portable
in-line eductor
b) Can be supplied by pick-up tubes out of 5-
gallon buckets or by on-board foam tanks
SL -9-
3. Around-the-pump proportioners
a) One of the most common types of built-in
proportioners installed in mobile fire apparatu
today
b) Consists of a small return (bypass) w e
connected from the discharge side of
back to the intake side of the pu
c) An in-line eductor is positione IS bypass
line
SLIDE: 5-9-23
d) A valve just off the dischargé controls the flow
of water through the b ine
e) When the valfe is Open, a small amount of
water (10,40 gpm) discharged from the pump
is direc uge’the bypass piping
) W assi rough the eductor draws
C to the bypass piping
\ SLIDE: 5-9-24

&e sulting foam solution is then supplied
ck to the intake side of the pump
It is then pumped to the discharge and into the

Q@ hoseline

What is a major
disadvantage with these
proportioners?

SLIDE: 5-9-25

October 2008 5-9: Principles And Practices Of Foam Operations
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TRAINING

PRESENTATION APPLICATION

i) A major disadvantage of older types is that it
cannot take advantage of incoming pressure

1) |Inlet pressures greater than 10 psi will
prevent concentrate from entering the
intake

2) This can only be used when operating from
the apparatus water tank
3) Newer units can handle inlet pressures up V
to 40 psi
SCIRE’ 5-9-26
4. Bypass-type balanced pressure proportioners
a) There is a foam concentrate line conn to
each fire pump discharge outlet
cegtrate

b) System is designed to supply fo
to the outlet at the same pressu the
fire pump is supplying water tothat\discharge

1) By PTO or other po urc
SLIDE: 5-9-27

c) The pump discharge arésj@ifitly monitored by a

Y E
& other words a 3% foam would have a
concentrate stream that was 3% of the
entire discharge stream
2) This works because the concentrate is
delivered at the same pressure as water
e More accurate

SLIDE: 5-9-28

e) Its primary advantage is that it can monitor
demand and adjust accordingly

October 2008 5-9: Principles And Practices Of Foam Operations
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FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

PRESENTATION APPLICATION
f) A disadvantage may be that it can cause
agitation of the stream
SLIDE: 5-9-29

5. Variable-flow variable-rate direct injection systems

a)

b)

d)

6. Va

This system injects concentrate directly into the

water stream

1) Using an electrically or hydraulically
powered positive displacement pump

Amount delivered into the stream is based
flow, not pressure

1) Flow is monitored and the speed

Its primary advantage is that it c
adjust to changes withigmi i

with

acCcurately

limits

1) Itcan also be us
systems

igh energy foam

A disadvantad
within the gipi
manifo

r mand-type balanced pressure
% rs

RivP
&:s ally a Venturi-type system within the
ter line

Advantages

1) Concentrate flow and pressure match
demand

2) Does not recirculate the concentrate back
to the foam tank(s)

3) Does not require flushing after use

How | e cencentrate
amo rmined?

SLIDE: 5-9-30

SLIDE: 5-9-31

October 2008

5-9: Principles And Practices Of Foam Operations
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TRAINING
PRESENTATION APPLICATION
SLIDE: 5-9-32
c) Disadvantages
1) There are discharge ratio controllers that
reduce discharge area
2) Pressure drops across discharges are
greater than on regular pumps
SL -9-

7. Batch mixing

a) Simplest means
b) Amount mixed is based on tank size
What is a disadvantage

c) Disadvantages
1) Contaminates the water t pump
e Thorough flushinggs reqtixe

to batch mixing?

2) Does not allow fogf€ontin operation
SLIDE: 5-9-34
C. High energy foam sys compressed air foam
systems
1. Compressegdfairis i uced into the foam solution
prior to disc ipgo the hoseline
a) the use of a direct-injection
pgrtioning system and a standard
c gal pump coupled with
) An air compressor
or
2) Stored air
. Turbulence of air and solution in the pipe/hoseline
creates a finished foam
a) Also allows foam to be discharged at greater
distances than regular foams
3. Used with Class A foams
October 2008 5-9: Principles And Practices Of Foam Operations
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Pump Operations

PRESENTATION

APPLICATION

Advantages

a) Greater reach

b) Uniform, durable bubbles

c) Adheres to surfaces

d) Hoselines are lighter
Disadvantages

a) Expensive

b) Hose reaction can be erratic

1) Especially with a hose ru
c) Additional training is neceggary

D. Foam application devices Q

1.

2

Handline nozzles

a) Solid bore
b) Fog
c) Air a

es air by Venturi effect
asteMstr@am foam nozzles

Me@ium and high-expansion foam generating
evices

a) Often associated with total flooding
applications

What are some
advantages to
compressed air foa
systems?

SLIDE: 5-9-

\%

SLIDE: 5-9-36

What applications are
associated with medium
and high-expansion
foams?

October 2008

5-9: Principles And Practices Of Foam Operations
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PRESENTATION

APPLICATION

E. Foam storage
1. Pails
2. Barrels
3. Apparatus tanks

a) On fire apparatus equipped with integral,
onboard foam proportioning systems

F. Expansion ratios
1. Low expansion
a) Upto50:1
2. Medium expansion
a) 50:1to 300:1
3. High expansion
a) 300:1 to around 1250:
VI. OPERATIONAL TROUBLESHOQTING

A. Symptom: Failure to e foam or generating poor

guality foam

No foam is in the pick-up tube

Passible corrective action

) Check manufacturer's recommendations and
specifications for eductor and nozzle

3. Possible cause

a) Airleaks at fittings that cause loss of suction

SLIDE: 5-9-37

SLIDE: 5-9-39

What is one reason for
this?

SLIDE: 5-9-40

October 2008

5-9: Principles And Practices Of Foam Operations
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Pump Operations

PRESENTATION

APPLICATION

Possible corrective action

a) Inspect and tighten all fittings

b) Remove defective components from operation
1) Damaged hose
2) Broken nozzle, etc.

Possible cause

after each use

a) Dirty or clogged foam passages from improper
cleaning

Possible corrective action

a) Clean all proportioning equipment co@

Possible cause
a) Partially closed nozzle co | thafresults in a
higher nozzle pressur

Possible corrective action

a) Open nozzle completely

a) Kinked hose

a educe hose lay to recommended length
Q%ssmle cause
1

. Possible corrective action

a) Unkink hose

SLID&: 5-9-

SLIDE: 5-9-42

SLIDE: 5-9-43

SLIDE: 5-9-44

SLIDE: 5-9-45

October 2008

5-9: Principles And Practices Of Foam Operations
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Pump Operations

PRESENTATION

APPLICATION

13.

14.

15.

16.

Possible cause

a) Nozzle too far above eductor causing
excessive elevation pressure

Possible corrective action
a) Lower nozzle
b) Reposition hose configuration

Possible cause

a) Mixing different types of foam concentrates

1) Mixture becomes too viscous to pass
through the eductor

Possible corrective action

a) Use foam only as recommendeQ~3

SL

October 2008

5-9: Principles And Practices Of Foam Operations
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TRAINING

SUMMARY:

Successful foam operations are not "ready-made." They involve not only product and
equipment familiarity, but also application in various settings. In other words, the
driver/operator not only needs a good knowledge base, but practical reasoning an ini
Foam operations should be tested and practiced in order to be successful. There‘ate %0
many required elements to leave it up to chance.

EVALUATION: y
The student will complete the written test at a time determined by thg instractor.

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Qpers
Edition, Pages 451-480 in order to prepare yourself fo
session.

dbook, IFSTA, Second
ping test. Study for our next

October 2008 5-9: Principles And Practices Of Foam Operations
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TOPIC: 5-10: Sprinkler And Standpipe Support

TIME FRAME: 0:30

LEVEL orF INSTRUCTION: Level ll

AUTHORITY: 2009 NFPA 1002: Section 5.2.4

BEHAVIORAL OBJECTIVE:
Condition: Given a written test y
Behavior: The student will confirm a knowledgeyof sprimklér and

standpipe support by completing englest

Standard: With a minimum 80% accur cordjihg to the information

contained in Pumping A /Operator Handbook,

MATERIALS NEEDED:

REFERENCES:

PREPARATION:

Curiosity (arouse) Association

Q@ Attention (attract) Begin
Interest (create) Students

&\ Desire (stimulate) Experience
@ Cite examples or use related illustrations of near-miss

incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but

Q~ remember the goal is to stimulate student motivation.

October 2008 5-10: Sprinkler And Standpipe Support
Page 1
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Pump Operations
TRAINING

PRESENTATION APPLICATION

SLIDE: 5-10-1
SLIDE: 5-10-2
.  SUPPORTING AUTOMATIC SPRINKLERS

A. Water supplies for sprinkler systems are designed to
supply only part of the total number of sprinklers
installed on the system

1. Inthe event of a large fire, the sprinkler system will
need an outside source of water and pressure to

be effective
B. Pre-incident plans should identify all occupancies in th
community that have automatic sprinkler systems
hat information should
be included in pre-fire
plans concerning
Q~ sprinkler systems?
a) Location(s) of the fire dep ent

connection(s) or FDC
b) Hydrant or water supfly soufce(s)

1) Closest ot always be the best choice

1. Information that should be include

SLIDE: 5-10-3

As ese with at least two 2v2" female
connections, or

ne large diameter sexless connection that is
connected to a clappered inlet

Upon arrival at a sprinklered property, preparations
should be immediately made to supply the FDC

1. The location of the FDC and the nearest suitable
hydrant should be identified by the first-arriving or
other first-alarm engine company

October 2008 5-10: Sprinkler And Standpipe Support
Page 2
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Pump Operations

TRAINING

PRESENTATION

APPLICATION

2. If there is any indication of an actual fire, such as
smoke or the ringing of a sprinkler alarm

a)

b)

d)

9)

A minimum of two 2%" hoselines or one 3"
hoseline should be connected to the FDC

1) Look for debris or obstruction in the FDC

Supply lines should be laid to the hydrant and
all appropriate connections made

A determination should be made as soon as
possible whether or not the sprinkler system i
to be charged

Pressure to the system should b
slowly

1) Follow department polici

Multistage pu ould be in the VOLUME
(parallel) p

Pressuig€ (suppl m pumper)

1) thumb PDP is 150 psi at the

Idings with their own fire pumps may
ve an operational pressure greater than
150 psi

When possible, the accessible control valves
should be checked and opened if necessary

1) Exceptin the case where itis known that
the building or area has been undergoing
construction or renovation affecting the
sprinklers

SLIDE: 5-10-4

\%

SLIDE: 5-10-5

What position should the
pump transfer valve be in
during sprinkler
operations?

October 2008

5-10: Sprinkler And Standpipe Support
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Pump Operations
TRAINING

PRESENTATION APPLICATION

h) The fire pump on the property should be
checked to ensure that the pump is running

1) Control valves are frequently located in the
pump room so that both functions can be

performed
SLIDE: 5-%-6
[I. SUPPORTING STANDPIPE SYSTEMS
A. Standpipes are used to speed fire attack in multistory V

or single-story buildings with large floor areas
1. Connections are 22" and 1%2"

2. Standpipes may be wet or dry, depending upon
owner preference or local code requireme

B. Standpipe FDCs should be clearly identified to
confusion between sprinkler and standpi

ions

What types of hose lays
should be used for
standpipe operations?

1. The hose lays previously €lescri or sprinkler
system FDCs apply here ag we
C. Planned pump dischayde Pgessures or rules of thumb
for each building e @ th a standpipe should be
developed
1. Pumpdi pgfssures in excess of 200 psi are
G e less the standpipe system has
"to withstand higher pressures

2.& ndpipe system is equipped with pressure-

rediycingvalves, elevation pressure must be based

on the total height of the standpipe or the zone
being used

) Pressure-reducing valves reduce whatever
pressure is presented to it

b) If pressure is less than the valve adjustment,
the result will be inadequate pressure for the
hoselines

October 2008 5-10: Sprinkler And Standpipe Support
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TRAINING

PRESENTATION APPLICATION

SLIDE: 5-10-7

D. Hose valves in dry standpipes may be open for various
reason

1. When charged, water will be discharged on levels
below the fire floor

2. The valves must be closed

E. When dry standpipes are charged, there is a time delay
before water arrives to the hose valve

1. Airis expelled from the system when flowing
2. Air can also be trapped and become compressed

a) May exit under high pressure when valve,
opened

b) Open valves slowly 2

October 2008 5-10: Sprinkler And Standpipe Support
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TRAINING

SUMMARY:
Sprinkler systems and standpipes are tools that enhance fire safety. Nearly every jurisdi
has one or both. Pre-incident planning and preparation are essential to gaining full adva
afforded by these fire safety operations.

EVALUATION:
The student will complete the written test at a time determined by the ins%

ASSIGNMENT:

Review your notes and read Pumping Apparatus Driver/Operatr Ha k, IFSTA, Second
Edition, Pages 347-348 in order to prepare yourself for the ypc@ming fest. Study for our next

session.

October 2008 5-10: Sprinkler And Standpipe Support
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TOPIC: 6-1: Introduction To The Pumping Exercises
TIME FRAME: 0:30 (Introduction only)
LEVEL orF INSTRUCTION: Level ll
AUTHORITY: 2009 NFPA 1002: Section 5.2
BEHAVIORAL OBJECTIVE:
Condition: Given an activity y
Behavior: The student will demonstrate the ab_' to ce an effective

fire stream by completing the pu gexergises

Standard: With a minimum 80% accur
contained in Fire Apparatu

cordlhg to the information
rator 1B Student

MATERIALS NEEDED:

Appropriate

Pumpin

Pumpi

Pumping
i

&1-1: Operating From Draft
6-1-2: Operating Using a Forward Lay
Ise 6-1-3: Operating Using a Reverse Lay

REFERENCES: ) re A atus Driver/Operator 1B Student Supplement,

, 2008 Edition, Pages 80-91
A 1002: Standard for Fire Apparatus Driver/Operator
@ fessional Qualifications, 1009 Edition, Section 5.2
PREPARATION: ach instructor must develop a motivational statement on why
the student should learn the upcoming material. The purpose
is to establish relevancy of the lesson to the audience. The

\ ACID BASE acronym can be used to help develop student
@ motivation.

Attention (attract) Begin

Curiosity (arouse) Association
Interest (create) Students
Desire (stimulate) Experience

Cite examples or use related illustrations of near-miss
incidents, injuries, or fatalities. Write this section "from the
heart." Be creative! Have fun with it or be serious, but
remember the goal is to stimulate student motivation.

October 2008 6-1: Introduction To The Pumping Exercises
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Pump Operations

TRAINING

PRESENTATION

APPLICATION

PUMPING EXERCISES

A. Designed to assist the driver/operator in becoming
familiar with operating the pump controls using different
sources of water

B. Types of exercises
1. Operating from draft
2. Operating using a forward lay
3. Operating using a reverse lay

OPERATING FROM DRAFT

A. Overview
1. Using a static water source as&supp
2. Correctly solving hydrauli¢s prohle
3. Operating pump controls
4. Maintaining an e ire stream
B. Exercise setup

1. Apparatus d chocked next to drafting
source

a) e set
& gine shut-off
»  TaRNto-pump valve is open
%ﬁk fill valve is closed
: ater tank and pump are empty

. Hoseline not attached, but laid out with female end
near apparatus

a) Can be directed back into the drafting source

6. Hard suction hose not attached, but placed near
the apparatus

SLIDE: 6-1-1
SLIDE: 6-1-2

\%

SLIDE: 6-1-3

SLIDE: 6-1-4

October 2008
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) Pump Operations

PRESENTATION

APPLICATION

7.

If using a multi-stage pump, the transfer valve will
be set to the volume setting

C. Apparatus operation

1.

N o g bk~ wDd

Make proper hose connections

Develop and maintain draft

Establish and maintain fire stream

Set relief valve

Safely shutdown all lines and disengage pump
Interpret gauge readings

Using the step-by-step procedure on score she

D. Scoring criteria

1.
2.

120 points possible

Time allotted to complete exercise

a) 10:00

Points deducted for each s conpipleted

a) Some critical steps have anfsterisk (*) must
be completed

Passing score is £

Automatic failfe
a) Omitte i tep
1 kedWrith an asterisk (*)
b) cégded the allotted time
&Agx in a manner resulting in any personal
ury
d), Failed to engage the pump

Q~ ) Abused the apparatus

\%

SLIDE: 6-1-5
SLIDE: 6-1-6
SLIDE: 6-1-7

October 2008

6-1: Introduction To The Pumping Exercises

Page 3



CALIFORNIA
STATE FIRE
1

R

TRAINING

FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

PRESENTATION

APPLICATION

lll. OPERATING USING A FORWARD LAY

A.

B.

C.

Overview

1. Using tank water for first hoseline, then changing
over to a pressurized water source and flowing a
second hoseline

2. Correctly solving hydraulics problem
3. Operating pump controls safely

2. Tank-to-pump valve is open

3. Tank fill valve is closed

4. Supply line laid out on the ground4 ected to
hydrant discharge and hose bed

5. Two (2) hoselines of differ i laid out on

the ground and connected to apgaratus
Apparatus operation
1. Solve hydraulics g ey for first hoseline

angeover from tank to hydrant

P
Ive raulics problem for second hoseline

a) arge second hoseline

a > wbn

Dgtermine additional line availability
7.¥Safely shutdown all lines and disengage pump
8. Using the step-by-step procedure on score sheet

D. Scoring criteria

1. 150 points possible
2. Time allotted to complete exercise
a) 10:00

4. Maintaining effective fire stream
Exercise setup
1. Apparatus parked at simulated fire incident 2

SLIDE: 6-1-8

\%

October 2008
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TRAINING

PRESENTATION

APPLICATION

3. Points deducted for each step not completed

a) Some critical steps have an asterisk (*) must
be completed

Passing score is 80%
5. Automatic failure
a) Omitted a critical step
1) Marked with an asterisk (*)
b) Exceeded the allotted time

c) Acted in a manner resulting in any personal
injury

d) Failed to engage the pump
e) Ran the pump dry (without water)
f)

Abused the apparatus Q~

\%

SLIDE: 6-1-9
SLIDE: 6-1-10
SLIDE: 6-1-11
IV. OPERATING USING A REVERS
SLIDE: 6-1-12
A. Overview < >
1. Withana %t e incident, drive apparatus
to the S
2. Cor. 0 he hydraulics problem
3. &) p controls safely
.&ain effective fire stream
B! rcise setup
onitor setup at simulated fire incident
a) 500 gpm minimum
2. Tank-to-pump valve is open
3. Tank fill valve is closed
4. Hoselines connected to monitor and laid back to
hydrant
October 2008 6-1: Introduction To The Pumping Exercises
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Pump Operations

PRESENTATION

APPLICATION

C. Apparatus operation

1.
2
3.
4
5.

6.
7.

Drive apparatus and spot at hydrant

Connect hoselines from monitor to apparatus
Connect supply hose to hydrant

Solve hydraulics problem

a) Charge hoselines

Set relief valve

Safely shutdown all lines and disengage pump
Using the step-by-step procedure on score sheet

D. Scoring criteria

1.
2.

150 points possible

Time allotted to complete exercise

a) 5:00

Points deducted for each stepgot c ed

a) Some critical steps h n k (*) must
be completed
Passing score is 80%

Automatic failur
a) Omitted gfcritic p

d) iled to engage the pump

Ran the pump dry (without water)
f) Abused the apparatus

\%

SLIDE: 6-1-13
SLIDE: 6-1-14
SLIDE: 6-1-15

October 2008
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PRESENTATION APPLICATION

V. SAFETY CONSIDERATIONS
A. Check apparatus before operating
Check surface conditions
Wear appropriate PPE
Review and follow all instructions

Operate apparatus with due regard
Use spotters for safety

Check apparatus after exercise @

@ Mmoo w

October 2008 6-1: Introduction To The Pumping Exercises
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TRAINING

SUMMARY:

Being able to produce and maintain an effective, continuous fire stream is a simple opefation
if you choose the best procedure to accomplish our goals. You must be capable of modi
your pumping plan as incident conditions change. You must also be aware of how
apparatus is performing and how much more is available without exceeding safe i

EVALUATION:
The student will complete the pumping exercises at a time determined Wuctor.

ASSIGNMENT:
Review your notes and read Fire Apparatus Driver/Operato tudent Supplement, SFT,
2008 Edition, Pages 80-91 in order to prepare yourself f ng test. Study for our

next session.

October 2008 6-1: Introduction To The Pumping Exercises
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PUMPING EXERCISE 6-1-1

EXERCISE: Operating From Draft

This exercise allows the driver/operator to become
using a static water source as a supply while o
pump controls safely and maintaining an effective
Fire hydrants are not always available at cene, and the
driver/operator may have to use some imaginatiog’to determine
an alternate water supply. Solving a rauliGs problem is
required.

TIME FRAME: 10:00 (per student)

AUTHORITY: 2009 NFPA 1002: Secti

MATERIALS NEEDED: Fire apparatus

2,400 square 'x 80"
Drafting source

Stopwatch

135" 4" h ne

Hard Suctiorihose

tuden stant
INSTRUCTOR @ onstrate and explain each step of the exercise.
DIRECTIONS: . dents should determine hydraulic formula solutions
using field hydraulics for the hoseline and nozzle being
used.

exercise safely and without risk of injury.

\ 3. Provide adequate space and supervision to perform the

. Establish and maintain a fire stream.

. Solve the hydraulics problem(s).

. Set the relief valve.

. Safely shutdown all lines and disengage the pump.

. Continually interpret gauge readings throughout the
exercise and recall those readings to the instructor.

8. Step-by-step procedures are listed on the Scoring Sheet.

STUD T&TIONS: 1. Make the proper hose connections.
2. Develop and maintain draft.
3
4
5
6
7

October 2008 6-1: Introduction To The Pumping Exercises
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EXERCISE: Operating From Draft
SCORING: 120 points possible 80% pa
1. Points are deducted for each step not complete
2. The student fails if a step marked with an astgrisk (%) is
omitted.
3. The student fails if the exercise is not leted within the
allotted time.
4. The student fails if any persongisifjUty oceurs.
5. The student fails if he or she @oes nt engage the pump.
6. The student fails there is apga abuse.
SITE PREPARATION: e Apparatus is properl d chocked next to the
drafting source.
e Parking brake i¢
e Main engine i .
e Tank-to-p@p vale Is open.
e Tank fi IV&yis glosed.
o Watef tank &d pump in the apparatus are empty.
o Hoselfg isdaid out on the ground with the female end near

2 apparatus. This line can be directed back into the

apdl suction hose is placed near apparatus, but is not

If using a multi-stage pump, the transfer valve will be set to
the volume setting.

Q.
&\
&

October 2008
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Pump Operations

PUMPING EXERCISE 6-1-1 SCORING SHEET

STUDENT: DATE:

6-1-1: OPERATING FROM DRAFT Penalty points subtracted from 1
Rated Component

1. | Start engine prior to leaving cab
TIME STARTS (When student's foot touches the ground)

2. |Connect hard suction hose to apparatus and place in drafting source
3. | Connect hoseline to designated discharge
4. | Close all valves and drains
5. |Engage midship pump *
6. | Throttle engine up to 1000 — 1200 rpm 5
7. |Engage primer for no more than 30 — 45 seconds or until

hose 5
8. | Operate pump panel throttle slowly until the PDP reg

(If prime is lost, repeat step 6) 10
9. |Loudly state, "Water coming" 10

10. | Slowly open designated discharge valve 5

October 2008 6-1: Introduction To The Pumping Exercises
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Pump Operations

[

. | Dropped a brass coupling

. |Opened valves too fast

. | Left compartment door open

. | Failed to remove kinks in hose(s)

gl b W N

. | Failed to disengaging the pump
ITEMS THAT WILL RESULT IN AUTOMATIC FAILURE

. |Omitted a step marked with an asterisk (*)

. | Exceeded the allotted time

Failure

O Yes | Failure

. | Acted in a manner resulting in any personal injury O Yes | Failure

AW IN (-

. | Failed to engage the pump O Yes | Failure

O Yes | Failure
TOTAL POINTS:
PASSING SCORE: 96

5. | Abused the apparatus
ALLOTTED TIME: 10:00 MINUTES
COMPLETION TIME:

. . O Pass
Scorer's Name: )
PASS/FAIL: O Fail
O Retest
Signature:
6-1-1 NOTES:
October 2008 6-1: Introduction To The Pumping Exercises
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PUMPING EXERCISE 6-1-2

EXERCISE:

TIME FRAME:
AUTHORITY:

MATERIALS NEEDED:

INSTRUCTOR
DIRECTIONS:

&\

DIRECTIONS:

Operating Using A Forward Lay

This exercise will allow the driver/operator to beco
proficient at using tank water with the first attaclgli
changing over to a pressurized water source an
second attack line. Solving a hydraulics pr

10:00 (per student)

2009 NFPA 1002: Section 5.2

Fire apparatus
10,000 square foot age
Hydrant
Stopwatch
100-foot su e (Minimum)

150-foot lengt " or 194" discharge hoseline
150-fo th Q¥ 2%2" discharge hoseline
Stud€nt asgi t

DemoriStrate and explain each step of the exercise.

hoselines can be attached to a stable object or held
other students.

3, Hydraulics formula solutions are determined by:

14" hoseline flowing 100 gpm (136 psi) or
1%4" hoseline flowing 150 gpm (134 psi)
2%" hoseline flowing 250 gpm (119 psi)

Use the same formulas taught in the class.

4. Provide adequate space and supervision to perform the
exercise safely and without risk of injury.

1. Break supply line form hose bed and connect to inlet
suction.

2. Solve the hydraulic problem for the first hoseline, then
charge.

3. Set the relief valve.
4. Perform changeover from tank to hydrant.

October 2008
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Rl g Pump Operations

EXERCISE: Operating Using A Forward Lay

5. Solve hydraulic problem for the second hoseline, then
charge.

6. Safely shutdown all lines and disengage the pu

7. Continually interpret gauge readings through@ut th
exercise and recall those readings to thg instru

8. Step-by-step procedures are listed o

ng Sheet.

SCORING: 120 points possible 80% passing
1. Points are deducted for egcfystep pot completed.
2. The student fails if a Ne with an asterisk (*) is
omitted.
3. The student fail ercise is not completed within
the allotted ti

4. The student Tai any personal injury occurs.

5. The stud@gt fail$ if he or she does not engage the pump.
6. ThefStudentTals if the pump is run dry.

7. Thestudept fails there is apparatus abuse.

SITE PREPARATION: pRaratus is parked at a simulated fire incident.
-to-pump valve is open.
pank fill valve is closed.
Supply line laid out on the ground and connected to
hydrant discharge and hose bed.
e Two (2) hoselines of different sizes are laid out on the

ground and connected to the apparatus.

&\
&

October 2008 6-1: Introduction To The Pumping Exercises
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N
TRAINING

PUMPING EXERCISE 6-1-2 SCORING SHEET

STUDENT: DATE:
6-1-2: OPERATING USING A FORWARD LAY Penalty points subtracted from 150 p ts.
Rated Component Val
1. | Start engine and engage midship pump 5
TIME STARTS (When student's foot touches the ground)
2. | Set chock blocks according to local policy
3. | Break supply line apart from hose bed and attach to suction inlet 5
4. | Call for assistant at hydrant to charge supply line *
5. | Loudly state "Water coming" 10
6. | Slowly open discharge valve for the 124" (1%4") hoseline 5
7. | Calculate field hydraulics for the 1%" (1%4") hoseline using fi formulas 10
8. | Operate pump panel throttle slowly until proper PDP press ed (+ 5 psi) 5
9. | Properly adjust the pressure relief valve 10
10. |Open suction inlet valve while simultaneously redgcingyiirottieto maintain proper *
PDP
11. |PDP should return to Step 7's calculations 10
12. | Calculate field hydraulics for the 2 ¥2" hg eld hydraulic formulas 10
13. | Loudly state, "Water Coming" 10
14. | Slowly open discharge valve for hoseline until proper PDP is achieved (+ 5 psi) 5

15. | Tank-to-pump valve (Leave af pse according to local policy)

k while keeping PDP consistent

ssistant shut-off hydrant

elieve pressure form suction hose

Close suction valve and disconnect suction hose from suction inlet

Open tank-to-pump valve (If closed in step 14 above)

©|© N o

Reset pressure relief valve

10. | Pick up chocks and return to proper location

NN NN NN [N N[N o

October 2008 6-1: Introduction To The Pumping Exercises
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Pump Operations

STUDENT: DATE:

6-1-2: OPERATING USING A FORWARD LAY Penalty points subtracted from 150 possib
Rated Component

MISCELLANEOUS

1. | Dropped brass couplings
2. |Opened valves too fast
3. | Left compartment door open 4
4. | Failed to remove kinks in hose(s) ‘_
5. | Failed to disengage the pump ‘ 5
ITEMS THAT RESULT IN AUTOMATIC FAILURE
1. | Omitted a step marked with an asterisk (*) _‘ O Yes | Failure
2. | Exceeded the allotted time N O Yes | Failure
3. |Acted in a manner resulting in any personal injury 4 O Yes | Failure
4. | Failed to engage the pump - _V O Yes | Failure
5. |Ran the pump dry (without water) g O Yes | Failure
6. | Abused the apparatus _v O Yes | Failure
ALLOTTED TIME: 10:00 MINUTES TOTAL POINTS:
COMPLETION TIME: PASSING SCORE: 120
Scorer's Name: = Pa_ss
PASS/FAIL: O Falil
O Retest
Signature:
6-1-2 NOTES:
October 2008 6-1: Introduction To The Pumping Exercises
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PUMPING EXERCISE 6-1-3

EXERCISE: Operating Using A Reverse Lay

This exercise can be applied when the driver/opera
to place an appliance at the incident and then deye to the
water source. Solving a hydraulics problem is reqtiige

TIME FRAME: 5:00 (per student)
AUTHORITY: 2009 NFPA 1002: Section 5.2
MATERIALS NEEDED: e Fire apparatus
e 1,000 square foot area N
e Hydrant
e Stopwatch
e Monitor with 504 nozzle minimum
e Hose to sup itor (Instructor choice)
e 15-20 footleng ['8oft suction hose
e Stude tan
INSTRUCTOR 1. De and explain each step of the exercise.
DIRECTIONS: drauliCs formula solutions determined using field

aulics for the hoseline and nozzle being used.
the same formulas taught in the class.

3¢ Provide adequate space and supervision to perform the
exercise safely and without risk of injury.

Drive the apparatus to the hydrant and spot.
Connect hoselines from the monitor to the apparatus.

STUDEN%QNS:
Connect supply hose to the hydrant.
Solve the hydraulics problem, then charge the hoselines.
Q~ Set the relief valve.

Safely shutdown all lines and disengage pump.

N o o s~ N

Continually interpret gauge readings throughout the
exercise and recall those readings to the instructor.

8. Step-by-step procedures are listed on the Scoring Sheet.

October 2008 6-1: Introduction To The Pumping Exercises
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TRAINING

EXERCISE: Operating Using A Reverse Lay

SCORING: 150 points possible 80% pa g

1. Points are deducted for each step not complete

2. The student fails if a step marked with an asegrisk (%) is
omitted.

3. The student fails if the exercise is no W within the
allotted time.

. The student fails if any perso

. The student fails if the ux ry.
. The student fails th pakatus abuse.

~N o oA
—]
>
D
2]
—
c
Q.
(1)
>
—
—n
=
7
=
>
D
o
=
(%2}
=0
D
o
D
2}

SITE PREPARATION: e Monitor is set-u similated fire incident
e Tank-to-pum n.
e Tank fill valve d.
e Hoseline out on the ground, connected to the
monitgr, ack to the hydrant

October 2008 6-1: Introduction To The Pumping Exercises
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PUMPING EXERCISE 6-1-3 SCORING SHEET

STUDENT: DATE:
6-1-3: OPERATING USING A REVERSE LAY Penalty points subtracted from 150 p ts.
Rated Component Val
1. | Start engine and drive apparatus to hydrant 5
2. | Spot apparatus correctly at hydrant
3. | Set parking brake and engage pump
TIME STARTS (When student's foot touches the ground)
4. | Set chock blocks according to local policy *
5. | Connect hoseline(s) from monitor to appropriate apparatus discharge 5
6. | Rollout suction hose to hydrant 5
7. | Connect suction hose to suction inlet 5
8. | Flush hydrant (Engine should not be in path of water flow 10
9. | Connect suction hose to hydrant 5
10. | Open hydrant (Remove kinks from supply line) 10
11. | Open inlet suction valve
12. | Tank-to-pump valve (Leave open or close ocal policy) 5
13. | Loudly state, "Water Coming" 10
14. | Slowly open discharge valve(s) 5
5
2
2
2
2
Close suction inlet valve 2
lieve pressure from suction hose 2
8. | Disconnect suction hose from suction inlet and hydrant 2
9. | Replace suction hose on apparatus 2
10. | Disconnect hoseline(s) to monitor and lay on ground at hydrant 2
11. | Open tank-to-pump valve (If closed in step 12 above) 2
October 2008 6-1: Introduction To The Pumping Exercises
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Pump Operations

STUDENT: DATE:

6-1-3: OPERATING USING A REVERSE LAY Penalty points subtracted from 150 possib
Rated Component Value

12.

Pick up chocks and return to proper location

MISCELLANEOUS

1. | Dropped brass couplings

2. | Opened valves too fast

3. | Left compartment door open

4. | Failed to remove kinks in hose(s) 2

5. | Failed to disengage the pump

ITEMS THAT RESULT IN AUTOMATIC FAILURE

1. | Omitted a step marked with an asterisk (*) N N O Yes | Failure

2. | Exceeded the allotted time 4 O Yes | Failure

3. | Acted in a manner resulting in any personal injury - _V O Yes | Failure

4. | Failed to engage the pump g O Yes | Failure

5. | Ran the pump dry (without water) _v O Yes | Failure

6. | Abused the apparatus O Yes | Failure
ALLOTTED TIME: 5:00 MINUTES TOTAL POINTS:
COMPLETION TIME: PASSING SCORE: 120
Scorer's Name: = Pa_ss

PASS/FAIL: O Falil
O Retest
Signature:

6-1-3 NOTES:
October 2008 6-1: Introduction To The Pumping Exercises
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Pump Operations

Instructor Answer Key Test

Each answer space is worth five points. Some questions may have more than on&ycomngec
answer. You have 30 minutes to complete the entire test.

INSTRUCTIONS: This is a true-false test. If the statement is true, dfe gifcle around
the "T." If the statement is false, draw a circl&aroung the "F."

e fire service.

pumping operations is "PDP."
Pumping Apparatus Driver/OperatoH IFSTA, Second Edition, Page 243

T 1= 2. Water converts to vapor o
Pumping Apparatus Driver/@peratorflandbook, IFSTA, Second Edition, Page 135

w7 F 3. The third principle es ays, "Pressure applied to a confined fluid
from without is traffsmittel equally in all directions."”

Pumping Apparatus Driv erator Handbook, IFSTA, Second Edition, Page 142

for water distribution is comprised of primary and
and distributors.

500-999 gpm.
ing Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 325

. The nozzle pressure for a solid stream handline is 80 psi.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 166

7. Nozzle reaction for a fog nozzle is Y2 the gpm.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 178

» F 8. The formula for calculating gpm for a nozzle is 29.7 x d*x VNP.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 166

T " 9. Fresh water weighs 8.5 Ibs per gallon.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 136

October 2008 Appendix A — Instructor Test #1
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T F 10. One way to help reduce friction loss in hoselines is to make sure that you
eliminate sharp bends.

Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 150

T »F  11. Centrifugal pumps have the ability to pump air.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Editidi, Page 265

T F 12. Positive displacement pumps are primarily used as prging p on
fire apparatus.

Pumping Apparatus Driver/Operator Handbook, IFSTA, S€cond Edlition, Page 265
w7 F 13. Multi-stage pumps have more than one impgfler.
Pumping Apparatus Driver/Operator Handbook, 4£SWA, Second Edition, Page 272

O

A, Second Edition, Page 283

T »F 14, Midship pumps are driven off the fly

Pumping Apparatus Driver/Operator Han

T »F  15. The gate valve is the most ¢ d valve on fire apparatus today.

Pumping Apparatus Driver/Oper dbook, IFSTA, Second Edition, Page 290

T F 16. Pressure governors re
pressure.

Pumping Apparatus Dver/Opgrator Handbook, IFSTA, Second Edition, Page 296

te efgine throttle to maintain pump discharge

T »F  17. Priming dey are designed to raise atmospheric pressure within the

river/Operator Handbook, IFSTA, Second Edition, Page 298

T F 18. auge must be able to register 30 in. Hg.

Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 302
T »F l&m'liary coolers are used during emergency response.
ping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 334
T @2 » Pumping in the "pressure position” is also known as the "SERIES
position."
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 274

Total Possible 80% Minimum || Score || Pass or Fail?

QUIZ SCORING

Each answer space is worth five points 100 80

October 2008 Appendix A — Instructor Test #1
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Instructor Answer Key Test

Each answer space is worth five points. Some questions may have more than on&ycomngec
answer. You have 30 minutes to complete the entire test.

SECTION I

INSTRUCTIONS: Section | is a true-false test. If the state i raw a circle
around the "T." If the statement is false fdraw a circle around the "F."

F The Incident Command System was by the fire service.

EXAMPLE:

lement, SFT, 2008 Edition, Page 32

T »F 2. The friction loss value for a 25 psi.

Pumping Apparatus Dri andbook, IFSTA, Second Edition, Page 189

T F 3. The friction loss fo r calculating friction loss in 2%2" hoselines is

2Q°L.

Pumping Apga Siriver/Operator Handbook, IFSTA, Second Edition, Page 186
T »F 4. Wheng€alculating friction loss for multiple hoselines of equal size and

len will*calculate the friction loss for all hoselines and then add

r to get your total friction loss.
pparatus Driver/Operator Handbook, IFSTA, Second Edition, Pages 195-196

T " 5Eiréground hydraulics will get a more accurate friction loss calculation but
itWill take longer to calculate the formulas.

Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 251

@ 6. Using fireground hydraulics for a master stream using a 134" tip, the
amount of water that it will deliver is 800 gpm.

Fire Apparatus Driver/Operator 1B Student Supplement, SFT, 2008 Edition, Page 49

T »F 7. The elevation pressure loss that is used in fireground hydraulics is 10 psi
per floor.

Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 225
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T F 8. Flowmeters provide the water flow in gallons per minute.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 25
T F 9. There are two basic concepts for pressure relief valves.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page, 2
T F 10. With the engine idling and the pump engaged, most speeddtgeters will
read between 10 to 15 mph.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Secon [ age 283
T F 11. On a centrifugal pump, water enters through of zhe impeller.
Pumping Apparatus Driver/Operator Handbook, IFSIA, Sec@nd Edition, Page 271
T »F  12. The maximum flow rating of a pump is_achj 200 psi.
Pumping Apparatus Driver/Operator Hand *@ FSTA) Second Edition, Page 273
w7 F 13. The transfer valve is used to ¢ e pump setting from volume to
pressure.
Pumping Apparatus Driver/Opera book, IFSTA, Second Edition, Pages 273-274
T »F  14. A centrifugal pump i itivg’ displacement pump.
Pumping Apparatus Dfiver/Op@rator Handbook, IFSTA, Second Edition, Pages 273-274
T »F  15. The tank fill valve ¢ 0 be used as a relief valve.
Pumping Ap river/Operator Handbook, IFSTA, Second Edition, Page 294
T »F 16. dgauge can measure only pressure.
tus Driver/Operator Handbook, IFSTA, Second Edition, Pages 302-303
T F 174 displacement pump can pump air.
ing Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Pages 266-267
T 8. Aftwo-stage pump will have one impeller and two discharge outlets.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 273
19. The pump packing is used to form a semi-tight seal where the pump shaft
passes through the casing.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Pages 278-279
T »F  20. The most common type of valve is the piston valve.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Pages 290-300
October 2008 Appendix A — Instructor Test #2

Page 2



CALIFORNIA
STATE FIRE

v

TRAINING

U FIRE APPARATUS DRIVER/OPERATOR 1B

Pump Operations

T 22

T 23

. A priming pump must have an oil or fluid source in order to establish an

airtight seal.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Pages 29

A rotary vane pump is a type of centrifugal pump.
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Editidfy, Pages®69-270

A front mount pump is driven by the use of a gearboxw attached

to the side of the transmission.
Pumping Apparatus Driver/Operator Handbook, IFSTA, nd Edition, Pages 281-282

. A disadvantage to the rear mount pump is that the,op€rator is directly

exposed to oncoming traffic.
Pumping Apparatus Driver/Operator Handb N econd Edition, Page 285

Complete Section I page.
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SECTION 11

INSTRUCTIONS: Section Il is a matching test. Select the item in Column 1 that
closely matches the name of the component in the diagram. Wi
number of the item from Column 1 in the corresponding 94ox forghe

component in the diagram.

COLUMN 1 V

25. Vane — 27

26. Volute
27. Discharge
28. Hub 26

29. Casing
30. Eye

30

\ 28 29
Purn@ aratus Driver/Operator Handbook, IFSTA, Second Edition, Page 270

Total Possible 80% Minimum || Score || Pass or Fail?

QUIZ SCORING
Each answer space is worth five points 150 120

October 2008 Appendix A — Instructor Test #2
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Instructor Answer Key Test

Each answer space is worth five points. Some questions may have more than on&ycomngec
answer. You have 30 minutes to complete the entire test.

SECTION I

INSTRUCTIONS: Section | is a true-false test. If the state i raw a circle
around the "T." If the statement is false fdraw a circle around the "F."

F The Incident Command System was by the fire service.

EXAMPLE:

T F : [
' \ Itlstage pumps should be in the PRESSURE (SERIES) posmon
& mping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 347
»T @ As a standard practice, it is not desirable to reduce the incoming
pressure from a hydrant or other supply pumper below 20 psi
% Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Pages 323-324
F 6.

A blockage of the strainer at the intake of the pump can cause a high
vacuum reading on the compound gauge.

Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 368

October 2008 Appendix A — Instructor Test #3
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2] F 7. A defective relief valve can cause excessive pressure surges when
individual hoselines are shut down

Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Page 36

T " 8. Pump discharge pressures in excess of 150 psi are not enco
standpipe systems
Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Edition, Pages

T F 9. A low-energy foam system imparts pressure on th wem solely

by the use of a fire pump.

Pumping Apparatus Driver/Operator Handbook, IF ition, Page 463

power has been transferred from th ission to the pump
transmission, provided that the a edometer reading is taken
off of the rear of the transfer ca

T »F 10. The speedometer will show a reading hat above 0 mph when
athtr
SN

Pumping Apparatus Driver/Oper , IFSTA, Second Edition, Page 317

Complete Section I next page.
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SECTION 11

INSTRUCTIONS:

Section Il is a matching test. Select the one response in Column 2
most nearly matches an item in Column 1. Write the number

item from Column 1 in the parenthesis that precedes the ap
response in Column 2.

EXAMPLE:
COLUMN 1 COLUM V
1. hammer (_1 ) Tool used to cut
2. saw (_2 ) Tool used to drive
3. wrench
COLUMN 1 LUMN 2
11. Class A foam (L17) Deter based Page 462
12. Class B foam (L13) Res ck Page 461
. Mixtae @f foam concentrate and
13. Protein foam (22 ater fefore introducing air Page 451
14. Fluoroprotein foam (41 ) E dinary combustibles Page 458
15. llczllmformlng fluoroprotein ( igh-energy foam Page 472
oam
The raw foam liquid as it rests in
16. Aqueous film formingffoa 21 ) its storage container before the
introduction of water and air Page 451
17. High-expansi (L16 ) Completely synthetic Page 462
18. CompreSS\ (L12 ) For flammable and combustible liquids Page 458
Fast fire knock down and long-lasting
19. Polar gigent (15 heat resistance Page 462
20. rocarbom fuels (L19 ) Miscible in water Page 451
21 comcentrate
oarmfSolution Pumping Apparatus Driver/Operator Handbook, IFSTA, Second Ed

QUIZ SCORING

Each answer space is worth five points

Total Possible
100

80% Minimum
80

Score | Pass or Fail?

October 2008
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NAME: Test

DATE:

Each answer space is worth five points. Some questions may have more than onefgofgct
answer. You have 30 minutes to complete the entire test.

INSTRUCTIONS: This is a true-false test. If the statement is true, d aygircle around
the "T." If the statement is false, draw a circl&aroungd the "F."

EXAMPLE: 6 F The Incident Command System was deyeloped ®Fthe fire service.

N
T F 1. The symbol that indicates the pres enchated for hoselines during
pumping operations is "PDP."

T F 2. Water converts to vapo@ at 200°F?
T F 3. The third principle 81 pres says, "Pressure applied to a confined fluid

from without is trafggmittel equally in all directions."”

T F 4. Grid systég
secongary t

g for water distribution is comprised of primary and
and distributors.

T F 5 rarm¥Color coded with green indicates that the hydrant will deliver
een 500-999 gpm.

T . The nozzle pressure for a solid stream handline is 80 psi.
7. Nozzle reaction for a fog nozzle is Y2 the gpm.
F 8. The formula for calculating gpm for a nozzle is 29.7 x d*x VNP.

T F 9. Fresh water weighs 8.5 Ibs per gallon.

October 2008 Appendix B — Student Test #1
Page 1



CALIFORNIA
STATE FIRE

‘96 FIRE APPARATUS DRIVER/OPERATOR 1B
N

TRAINING

Pump Operations

T F 10
T F 1
T F 12
T F 13
T F 14
T F 15
T F 16
T F 17
T F 18

T F L&

. Midship pumps are driven off the fly

. The gate valve is the most c

. One way to help reduce friction loss in hoselines is to make sure that you

eliminate sharp bends.

. Centrifugal pumps have the ability to pump air.

. Positive displacement pumps are primarily used as priging p on

fire apparatus. 0
. Multi-stage pumps have more than one impgiller.

©

d valve on fire apparatus today.

. Pressure governors re te efigine throttle to maintain pump discharge

pressure.

. Priming dey are designed to raise atmospheric pressure within the
pump.

u auge must be able to register 30 in. Hg.

iliary coolers are used during emergency response.

T F 20" Pumping in the "pressure position” is also known as the "SERIES
position."

QUIZ SCORING

Each answer space is worth five points 100 80

Total Possible 80% Minimum || Score || Pass or Fail?

October 2008
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NAME: Test

DATE:

Each answer space is worth five points. Some questions may have more than onefgoMgct
answer. You have 30 minutes to complete the entire test.

SECTION |
INSTRUCTIONS: Section | is a true-false test. If the state [ raw a circle
around the "T." If the statement is false fdraw & circle around the "F."
EXAMPLE: F The Incident Command System was by the fire service.
T F 1. The friction loss coefficient for line is 10.
T F 2. The friction loss value fgr a IS25 psi.
T F 3. The friction loss fofgnula ®r calculating friction loss in 2%2" hoselines is
2Q°%L.
T F 4. WhepgCalcu friction loss for multiple hoselines of equal size and
leng ill ‘calculate the friction loss for all hoselines and then add

t r to get your total friction loss.
T F N round hydraulics will get a more accurate friction loss calculation but
it Will take longer to calculate the formulas.
@ 6. Using fireground hydraulics for a master stream using a 1%4" tip, the
amount of water that it will deliver is 800 gpm.

T F 7. The elevation pressure loss that is used in fireground hydraulics is 10 psi
per floor.
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T F 8. Flowmeters provide the water flow in gallons per minute.
T F 9. There are two basic concepts for pressure relief valves.

T F 10. With the engine idling and the pump engaged, most speeddieters will

read between 10 to 15 mph. V

T F 11. On a centrifugal pump, water enters through of zhe impeller.

T F 12. The maximum flow rating of a pump i N 200 psi.

T F 13. The transfer valve is used to ¢ ez pump setting from volume to
pressure.

T F 14. A centrifugal pump i @displacement pump.

T F 15. The tank fill valve c 0 be used as a relief valve.

T F uge can measure only pressure.
T F displacement pump can pump air.
T SXWO-stage pump will have one impeller and two discharge outlets.
19. The pump packing is used to form a semi-tight seal where the pump shaft
passes through the casing.
T F 20. The most common type of valve is the piston valve.
October 2008 Appendix B — Student Test #2
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. A priming pump must have an oil or fluid source in order to establish an

airtight seal.

. A rotary vane pump is a type of centrifugal pump.

. A front mount pump is driven by the use of a gearbox4@nd clutCH attached

to the side of the transmission.
. A disadvantage to the rear mount pump is @o ator is directly

exposed to oncoming traffic. \

Complete Section Il neyt page.

QQ
\Q{o

A
&
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FIRE APPARATUS DRIVER/OPERATOR 1B

SECTION 11

INSTRUCTIONS:

25.
26.
27.
28.
29.
30.

% QUIZ SCORING

Each answer space is worth five points

number of the item from Column 1 in the corresponding

component in the diagram.

COLUMN 1
Vane
Volute
Discharge

Hub

Casing

Eye

&\

N\

Section Il is a matching test. Select the item in Column 1 that
closely matches the name of the component in the diagram. Wi

x forthe

\/

Total Possible
150

80% Minimum
120

Score

Pass or Fail?

October 2008
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NAME: Test

DATE:

Each answer space is worth five points. Some questions may have more than onefgoMgct
answer. You have 30 minutes to complete the entire test.

SECTION |

around the "T." If the statement is false fdraw & circle around the "F."
by the fire service.

INSTRUCTIONS: Section | is a true-false test. If the statem raw a circle

EXAMPLE: F The Incident Command System was

T F 1. Cawvitation can be described tering the pump faster than it is

being discharged.

T F 2. Opendrains and v, sare most common source of air leaks during
priming and draftifig opetations

T F 3. If no watg @ing discharged for an extended amount of time and
re is maintained at a relatively high level, the pump will

T F 4. he relatively low volume demands of sprinkler systems,

&\ Itistage pumps should be in the PRESSURE (SERIES) position

As a standard practice, it is not desirable to reduce the incoming
pressure from a hydrant or other supply pumper below 20 psi

F 6. A blockage of the strainer at the intake of the pump can cause a high

vacuum reading on the compound gauge.

October 2008 Appendix B — Student Test #3
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F 7. A defective relief valve can cause excessive pressure surges when
individual hoselines are shut down

F 8. Pump discharge pressures in excess of 150 psi are not enco
standpipe systems

F 9. A low-energy foam system imparts pressure on th Wem solely
by the use of a fire pump.

power has been transferred from th ission to the pump
transmission, provided that the a edometer reading is taken
off of the rear of the transfer ca

F 10. The speedometer will show a reading hat &bove 0 mph when
athir
$

Complete Section I

next page.
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SECTION 11

INSTRUCTIONS:

Section Il is a matching test. Select the one response in Column 2
most nearly matches an item in Column 1. Write the number

item from Column 1 in the parenthesis that precedes the ap
response in Column 2.

EXAMPLE:
COLUMN 1 COLUM V
1. hammer (_1 ) Tool used to cut
2. saw (_2 ) Tool used to drive nai
3. wrench

COLUMN 1
11. Class A foam

LUMN 2
( ) Deter based

12. Class B foam ( ) Res ck
. Mixtae @f foam concentrate and
13. Protein foam — ater fefore introducing air
14. Fluoroprotein foam ( E dinary combustibles
Film forming fluoroprotein .
15. foam ( igh-energy foam

17. High-expansi ( ) Completely synthetic

The raw foam liquid as it rests in
16. Aqueous film formingffoa ) its storage container before the
introduction of water and air

( ) For flammable and combustible liquids

18. Compress
19. Polar V(M

20. rocarboh fuels
21 camcentrate
oam¥solution

—)

(__) Miscible in water

Fast fire knock down and long-lasting
heat resistance

QUIZ SCORING

Each answer space is worth five points

Total Possible
100

80% Minimum
80

Score | Pass or Fail?
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