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Print Reading for HVACR: Lesson Plan

Instructor:
Course:

Chapter 1: Introduction to Print Reading

Learning Outcomes
1.1 What is a Print?

1.1-1 Define a print and its use in HVACR.

1.2 How Are Prints Created and Used?

1.2-1 Discuss how prints are created.

1.3 Why Are Prints Needed?

1.3-1 Explain the purpose of prints and why they are needed in the building trades.

1.4 Construction Drawings

1.4-1 Explain the purpose of floor plans and site plans.
1.4-2 Differentiate between a plan view and an elevation view.
1.4-3 Discuss the types of prints used in the HVACR field and other trades.

1.5 Schedules /

1.5-1 Define a schedule and js pur| oW

Instructional Resources

Textbook/eBook: Chapter 1 P R I NT R E AD I NG Presentations for PowerPoint

Instructor Resources: Chapter 1 Ins

Instructor Resources: Chapter 1 An FO R HVAC R S!H)E:r(.i?:n(; P ri nt Rea d i n g

Large Prints Packet
Write-In Text with Large Prints

Resources for Practice and Applica

Other instructional resource: 2 { 5 / ; % for HVACR

Digital Companion: Interactive Actiyj
Digital Companion: E-Flash Cards

Textbook/eBook: Chapter 1 Review|
Textbook/eBook: Chapter 1 Review|
Textbook/eBook: Chapter 1 Review|
Textbook/eBook: Chapter 1 Review|

Other resource: ‘ 4 ¥
> ) - | PUBLISHER
Assessment f [

Lesson Plans, PowerPoint
Presentations, and Answer Keys
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2: E-Flash Cards —
= Definition (1 of 31) :""':;"-‘J—" :

PUBLISHER ? L o e Large Prints

Item of value that is owned. v

2: E-Flash Cards i+ BN Ik e 2 “;" g o o
Term (1 0f 31) 1) — - b’ = aiios o
ﬂ-n T e o mowvEmm Gk ' i
E = F Ias h Ca rd s & Select to flip r;m by BT S - . - & 7‘_*“ \ i —::*a;ﬂg;;n&v
b 2= k| 3 ] .oz
t = ey 5
Vocabulary Practice o Faic N0 = -

= o (PN OETWEEN BEAY)
[ e T, e 3 = ra——
£ Previous x Remove sﬁm_mau_am BT R e = o e
e MEGHANCAL PLAN s (e ST )
S s R S
2: Vocabulary Game =y i
Select a point value. Choose the term that matches the definition. Score: 800 +-f—
-~
100 100 &
200 200 '
VECHANICAL T
300 300 = - ¥
T L
400 E Yy
SR Is i8im
Definition: Act of giving money, goods, or services to meet the needs of others and su /
causes that are important to an individual.

Interactive Activities i s

pay yourself first

variable expense

recordkeeping

@ philanthropy

Integrate G-W Digital Resources
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Summary

= Piping systems perform many tasks to ensure the proper function of
an HVACR system and provide thermal comfort to occupants of a
space. (7.1-1)

An HVACR piping plan includes guidelines for proper installation.
Piping systems must be installed with future service and repair in
mind. (7.1-1)

Drawings use piping abbreviations to identify the fluid being carried
in the various pipes. (7.2-1)

Always read any notes presented on the prints to ensure compliance
with all codes and regulations. (7.2-1)

HVACR piping circuits can carry refrigerant, water, or fuel, so the
circuits must be properly designed and installed to safely contain
these substances. (7.2-1)

Many different types of valves are used in piping systems. Check
valves, balancing valves, mixing valves, and pressure-reducing valves
are commonly found in HVACR piping systems. (7.3-1)

Valves in HVACR piping systems typically regulate the flow of air or
limit the pressure through a system. (7.3-2)

Always ensure valves are installed according to the installation
guidclines to ensure proper operation of the device. (7.3-3)

Pipe fittings change the direction and size of a pipe. (7.4-1)

Common pipe fittings include elbows, tees, reducers, and unions.
(7.4-2)

Gauges and switches monitor and ensure proper system operation.
Examples include thermometers, pressure gauges, flow switches,
pressure switches, and aquastats. (7.5-1)

Floor drains, strainers, and cleanouts are components used to
improve system operation and prevent damage in the system. (7.5-1)

Pipe guides allow a pipe to move in one direction and facilitate
thermal expansion or contraction. (7.5-2)

Other items are included in prints that do not represent a system
component but help execute the project. These symbols can indicate
6w} new piping to install, existing piping to remove, specific connections,

= Socund Eoon and up and downturning fittings. (7.6-1)
PRINT READING
ForR HVACR

What's New to the Edition



Introduction

PUBL ’S HER A system designer or engincer must be able to convey ideas on piping
system prints to ensure that the piping systems are installed correctly.
On the job site, HVACR-related piping can involve the installation

of refrigerant lines, condensate lines, chilled water lines, hot water
heating lines, water-cooled condenser lines, fuel lines, drain lines, and
make-up water lines. Not only must these lines be properly sized and
pitched, they must also be properly supported. Properly designed and
installed piping arrangements such as these help ensure the satisfactory
operation of the air-conditioning system for years to come. This chapter
introduces you to some concepts that are used to extract important
information from piping drawings or prints. These skills will prove

H useful to those who ultimately estimate or install the piping circuits for
Te c h nica l Te rms HVACR equipment.

aquastat
balancing valve 741 Piping Systems
check valve The function of an HVACR system is to provide thermal comfort to the

occupants of the space. This requires all of the system’s components to
function together. Various fluids must move through the system’s piping
eccentric reducer arrangements. These piping arrangements are responsible for a number
of tasks:

concentric reducer

flanged union o 3 .
= Transferring condensate from the air handlers to remotely located
drains.

flow switch

mixing valve = Carrying high-pressure and low-pressure vapor and liquid
refrigerant between the indoor and outdoor units of a split
air-conditioning system.

pipe guide

pressure switch

= Supplying heated water to duct-mounted hot water coils from the
- boiler.
pressure-reducing valve o i ) )
= Carrying water from hot water coils back to the boiler.
reducer < : . . ’
= Supplying chilled water to duct-mounted cooling coils.
screwed union = Carrying water from cooling coils back to the chiller.
union = Supplying water to water-cooled condenser coils from a cooling
tower.
44 valve . . ' ’ .
= Carrying water from condenser coils back to the cooling tower.
PRINT READ'NG = Supplying fossil fuels, such as natural gas and oil, to furnaces and
HVACR boilers.
FOR "

Providing make-up water to boilers and cooling towers.
= Transferring water between ground loops/coils and equipment
loops/coils in geothermal heat pump applications.

Chapter Opening Material
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Piping

system events occur.

BETWEEN THE LINES

Determining the Start Action

The action that starts a system can be easily found by the process of elimination. For example, the circulator pump,
CP, circuit at the top of the diagram cannot initiate system operation because that circuit is waiting for the closing of
contacts 1-3 for the circulator pump to turn on. Similarly, the VDM and GV circuits do not become energized until other

Drawings

Chapter Outline

7.1 Piping Systems

Learning Outcomes

After studying this chapter, you will be able to:

Piping System Installation 7.1-1  Discuss the various functions of piping arrangements.
7.2 Piping Abbreviations 7.2-1 Identify the types of abbreviations used o]

lans =
7.3 Valves plans:

7.4 Pipe Fittings 7.3-2 Differentiate among directional valves, flo|

Elbows valves, and pressure control valves.

Ler?iZns 7.3-3 Identify the symbols used to represent varif

of valves commonly found in HVACR piping

15 Gayges and'Swnches 7.4-1 Describe the types of fittings used in pipiny

Drams, Stralners. and Gleanouts 7.4-2 |dentify fittings commonly used on HVACH
Pipe Guides drawings

7.6 Piping Symbols and Drawing Concepts 7.5-1 Explain the gauges and sensors used in piping

7.5-2 Explain the function of pipe guides and h:
7.6-1 Identify symbols that express specific piping

Copyright Goodheart-Willcox Co., Inc.

7.3-1  Describe valves commonly used on HVACF PRINT READ'NG
FOR HVACR

Sequence of Operations

Consider the ladder diagram shown in Figure 9-9. This
ladder diagram is a representation of the schematic
diagram shown in Figure 9-4. This system has a relay
with its coil marked COIL and two sets of normally
open contacts, 1-3 and 4-6. These two sets of contacts
close when the relay coil is energized. This system also
has a set of normally open vent damper contacts, VD,
that closes once the vent damper, controlled by the
vent damper motor, VDM, has fully opened.

Determining the sequence of operations for this
system can be broken down into a series of individual,
logically organized steps:

1. Identify the components with no switches in series
with them that are energized all the time. For
instance, the primary size of the transformer is
powered all the time, so 24 V is always supplied
to the control circuit. Also, line voltage power is
always supplied to the top portion of the circuit
from L1 and L2, Figure 9-10A.

Identify the action that starts system operation.
The action that typically starts the system is often
an external event, such as the flipping of a switch
= or the closing of the thermostat. In this circuit,
<44l the action that starts the system is the thermostat,

>

"

STAT /\
q/ coll

<\
<o
<

4''s U

= )ET‘ LIM “/W\i

VD
Goodheart-Willcox Publisher

Figure 9-9. A ladder diagram that indicates 24 V is always
being supplied to the control circuit.

Textbook Features
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Apply and Analyze Chapter
P U B L ls H ER Refer to the figure below to answer questions 1-2. Assessment
SUPPLY WATER——— ‘& T ~———— RETURN WATER
GATE VALVE (TYP) ——__ ﬁ:ﬂ ———PLUG VAME Name Date Class
STRAINER ———_
i i AUTONATIC _ - ’
A {onion TPy Know and Understand 5 T'he following symbol represents a
valve. (7.3-3)
T The abbreviations HHWS and
HHWR would most likely be used in l I
conjunction with which type of system?
/ /= THERMOMETER (7.2-1) A. ball
BLOW-OFF PPE O/ ke e ' : . B, paté
e @ : A. Hydronic heating system 5
B. Chilled water cooling system C. butterfly
— B - == C. Domestic hot water system D. plug
:ij o T—ifti D. Hydronic cooling system 6. The following symbol represents a
2 valves set the desired flow —valve. (7.3-3)
i through a particular branch in a multi- |\ |
“Flow circuit piping arrangement. (7.3-1)
A. Balancing A. ball
B. Mixing B. check
. e C. Pressure-reducing C. globe
3/4” DRAIN VALVE — D. Butterfly D. plug
= 3. The valve that can be moved from a 7. The following symbol represents a
NOT TOSCALE fully open to a fully closed position by — valve.(7.3-3)
NOTE: LOCATE ALL VALVES INSIDE PACKAGED AR CONDITIONING moving the valve’s handle only 90° is
UNIT MOUNTED ON ROOF,
Lizardos Enginesring Assoc., BC the valve. (7.3-2)
A. plug
1. Explain why it would not be desirable for all of the hot water to flow through the heating B. ball A. butterfly
coil, as shown above. (7.3-2) C " B. gate
. gate i
D. check C. globe
o] . . D. check
24 ; 4. TI'he valve that must be fully installed i :
with its directional arrow pointing in 8. The following symbol represents a
PRINT READ NG the direction of intended fluid flow is — valve.(7.3-3)
= the ___ valve.(7.3-2)
2. Explain how the balancing valve could be replaced with a three-port mixing val' FOR HVAC ekt A. check —| '—
water entering the heating coil was to be maintained at a set temperature. (7.3-2jj% rints B. ball
G ‘ohia A. check

End-of-Chapter Content

150 Gopyright Goodhearty
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Print Reading for HVACR 2e, Large Prints
Ee] These large-size professional prints are used to complete textbook end-of-chapter Large Prints

PRINT READING i\ctl\.rlt]lcefs_land_"prowc!e further SE’:IICUCG with HVACR prints. Files are provided in PDF format. This
-or HVACR ype of file will require compatible programs.
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Collapse All

Activities ¥
PDE Print-01, ME B105 All Buildings: Automatic Temp Control Heating Hot Water Flow Diagram
DE Print-02, M D101 Living Wing: Cellar Ductwork & Diffuser Plan

= |

DF Print-03, M D102 Living Wing: First Floor Ductwork & Diffuser Plan

D

=
mal

Print-04, M D104 Living Wing: Cellar Mechanical Piping Plan

2=
5

Print-05, M D106 Living Wing: Dining & Living Room Sections

=
A

Print-06, M D107 Living Wing: Air Device Schedule

2=
B

Print-07, M E102 Bedroom Wing: First Floor Mechanical Plan

=
A

Print-08, M E103 Bedroom Wing: Second Floor Mechanical Plan

2=
B

Print-09, M E105 Bedroom Wing: Cellar Air Device Plan & Schedule jG-w]

=
e

Print-10, M E106 Bedroom Wing: First & Second Floor Air Device Plan

=
mal

Print-11, E E118A Bedroom Wing: First & Second Floors Closet Lights & Misc

2=
5

Print-12, M F104 Gallery Wing: Cellar Mechanical Piping Plan

=
mal

Print-13, M F105 Gallery Wing: Cellar Air Device Plan & Schedule

2=
5

Print-14, M G101 Service Wing: Cellar Mechanical Plan Ductwork & Diffuser Plan

=
A

Print-15, M G102 Service Wing: First Floor Mechanical Plan Ductwork & Diffuser Plan

2=
B

Print-16, M G103 Service Wing: Second Floor Mechanical Plan Ductwork & Diffuser Plan

=
A

Print-17, M G105 Service Wing: Cellar Mechanical Piping Plan

o
=

Print-18, M G106 Service Wing: Air Device & Equipment Schedules

PRINT READING
ForR HVACR

Name

Large Prints Activity

Date Class

Practice Using Large Prints

Refer to Print-25 in the Large Prints supplement to answer the following question.

Note: The large prints are created at 50% of their original size. When extracting
information from the print using an architect’s scale, use a scale that is one-half of the one
indicated on the drawing.

1. If the Security Office was drawn at a scale of 1/8” = 1/, but was measured using a
1/4” = 1’ scale, how will the measured area of the room compare to the actual
measurements of the room?

Refer to Print-26 in the Large Prints supplement to answer the following question.

Note: The large prints are created at 50% of their original size. When extracting
information from the print using an architect’s scale, use a scale that is one-half of the one
indicated on the drawing.

2. The water lines in the garage ceiling are to be wrapped with heat trace to prevent
freezing. If it will take 20” of heat trace to wrap each foot of pipe in the garage, how
many feet of heat trace will be required to wrap the lines?

Large Prints
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From Here to Career: Early
Childhood Education

Type: Infographic / Poster
Grade: 9-14
Subject: FCS-Education and Training

Take

Automotives

From Here to Career:
Automotive

Type: Infographic / Poster

Grade: 13-14

Subject: Transportation, Distribution,
and Logistics

Download

Learn More

Activities, Posters, and Professional Development Videos

Snap, Clap, Pop: Construction

Type: Downloadable Activities
Grade: 9-12
Subject: Architecture and Construction

Download

View Product

Snap, Clap, Pop: Business,
Marketing, Finance

Type: Downloadable Activities
Grade: 9-12

Subject: Business, Marketing, and
Finance

Snap, Clap, Pop: Health Science

Type: Downloadable Activities
Grade: 9-12
Subject: Health and Physical Education
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Welcome to the G-W Training Center!

A well-prepared educator is at the cornerstone of every successful learning environment—and G-W
is here to support you every step of the way. Our resources equip teachers with the knowledge
and skills necessary to maximize the impact of our programs in your classrooms. By providing
tools that range from simple, user-friendly training resources that directly align to your textbook
to high-impact instructional practices, we want every educator to feel confident using G-W
resources as a powerful gateway to student-centered learning.

Learn more about Knowledge-Base
Articles and using training resources.

WWWw.g-w.com/training

Questions? Connect with Support
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