’ Objectives

After studying this chapter, you will be able to:

» Explain operation of the supply and return air duct
systems.

LJ Assemble, join, install, and repair al types of duct.

AN Tndal registers, diffusers, and grilles.

7| Insulate and properly support piping.

» Explain why and how to use mastic and fiberglass
membrane.

» Name and describe the use of many types of fittings.

‘ |mportant Terms

A-coil perimeter system
bonnet plenum

branch lines radia system
cfm register boot
conventional system registers
diffusers return air
downflow furnace scrim

drive cleats S-hooks
ductboard starting collar
extended plenum supply air
fiberglass membrane takeoff

forced air trunk line
horizontal furnace U-channels
insulated flexible duct upflow furnace
mastic vapor barrier

The information contained in this chapter provides
the knowledge needed to working with heating and air
conditioning ductwork. Some sizing information is
presented as simplified "rules of thumb," consistent with
practices in the field, rather than becoming involved
with complex formulas. While the illustrations in this

Ductwor k

chapter show typical situations, keep in mind that
adaptation to conform with state and local codes may

be necessary.

28.1 Forced Air Systems 2 4

The mgjority of heating and cooling systems are
classified as "forced air* types. Centra heating and
cooling involves the use of one furnace, centraly
located in the structure, that is equipped with a motor
driven fan to blow treated air through a ductwork system
to the living spaces. Basic components of a forced air
system arc a furnace unit, a remote air conditioner
(compressor/condenser unit), ductwork, Figure 28-1,
and registers (outlet devices that direct and usualy
control the volume of the arflow). The ductwork
consists of separate "supply air" and "return ar"
sections. The supply air section is used to digtribute
treated air to living spaces, while the return air section
brings air from the living spaces back to the furnace
unit to be heated or cooled again.

28.1.1 Conventional System

Before the development of forced-air systems,
gravity furnaces were used. These furnaces had to be
located centrally, with short runs of ductwork from the
furnace to the air outlets. All supply air outlets were
located in or near inside walls of rooms. Return air
inlets were generally located in or near the baseboards of
outer walls. For a period of time &fter they were intro-
duced, forced-air systems were similarly designed, and
many existing houses have this type of system. Such
an arrangement, with inner wall-located outlets and
outer wall-located inlets, is caled a conventional

system.
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Figure 28-1. Installing an air duct system may be a part of
your job in either new construction or remodeling work.

28.1.2 Perimeter System

The perimeter system uses forced air and locates the
supply ar outlets in the baseboard along outside walls, or
in floors or ceilings near outer walls Figure 28-2. The
supply ar "blankets" the wall against drafts (heating
mode), or radiant heat during the cooling mode. This
arr circulates inward to a return air grille located in an
inside wall where it is drawn off and returned to the
furnace for retrestment. The perimeter system provides

aufficient and uniform air circulation for maximum
comfort.

28.2 Furnace Classfications——@

All forced air furnaces are classified according to the
direction of the arflow far 1he supply ar. The upflow and
downflow furnaces are most common, but horizontal-
flow models are necessary for some applications.

28.2.1 Upflow Furnace

The upflow furnace is normally located in a base-
ment or closet, Figure 28-3. The supply air duct system
is attached to the furnace plenum (sometimes called
the bonnet), a sheet metal chamber anchored to the
top of the furnace with sheet metd screws. The air
conditioning evaporator coil is mounted on top of the
furnace, but inside the plenum. The supply air duct is
often insulated to help maintain the temperature of the
treated air. Return air enters the bottom of the furnace.
The blower serves for both hesting and air conditioning
mode, but airflow direction remains the same.

28.2.2 Downflow Furnace

A downflow furnace is usualy used in a building
having a crawl space under the firg floor, or in a mobile
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Figure 28-2. The perimeter system uses outlets located along

outside walls.
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Figure 28-3. An upflow furnace has a top-mounted plenum to distribute supply air. Upflow units are typically located in a

basement.

home, Figure 28-4. The air conditioning evaporator
coil is mounted on the bottom of the furnace, inside
the plenum. Supply air travels from the plenum
through ductwork to the living spaces. Return air enters
the top of the furnace. The blower serves for both hesting
and air conditioning.

28.2.3 Horizontal Furnace

This horizontal furnace is designed for use in a
crawl space or attic, Figure 28-5. Supply air exits at
one end and return air enters through the other end.
This means the ductwork is located in the crawl space
or in the attic, aong with the furnace. These horizontal
furnaces are usually electric, but gas, ail, or heat pump
can be used.

Air Conditioning Evaporators

The A-coil is the most popular type of air condi-
tioning evaporator for residential systems. The dant-
coil and upright-coil types are primarily used for
commercia and industrial systems. Commercial and
many industrial air conditioning systems operate the

same as residential types. The components are smply
bigger (and easier to repair). See Figure 28-6.

28.3 Distribution Sysems————&

There are two types of duct systems commonly used
for supply air distribution. They are the radial system,
which uses drictly round pipe, and the extended plenum
system, which combines round pipes with rectangular
ducts.

28.3.1 Radial Piping System

A radial system is one that uses round pipe
running directly from the plenum to the register hoot
(component that is used to connect the pipe to the
outlet registers). There is a separate run from the
furnace plenum to each register boot. These piping
runs radiate from the furnace plenum, Figure 28-7.
This system is practical where the piping runs are
located in an attic or crawl space. Theradia systemis
most economica and easiest to install, but is not prac-
tical if the furnace cannot be centrally located. Any
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Figure 28-4. In a mobile home, or a building with a crawl space instead of a basement the downflow furnace is commonly
installed. The plenum is below the unit.
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Figure 28-5. A horizontal furnace is usually located in an attic or a crawl space.
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Figure 28-6.The three types of air conditioning evaporators.

commonly used.

building that is odd-shaped or long cannot use the
radia system.

28.3.2 Extended Plenum System

An extended plenum system, Figure 28-8,
combines rectangular duct with round pipes. The furnace

Register boot

Round pipe

In residential installations, the A-coii type is most

plenum is extended with rectangular duct, and 4l
round pipes branch out at right angles from the
extended plenum. This permits short lengths of round
pipe to reach the registers. For a neat appearance, the
round pipes are hormally installed in the spaces between
the flooring joists. It is necessary to cut a hole and add
a register boot at the end of each run.

Stack pipe

Takeoff or start collar

Figure 28-7. The radial piping system uses round pipes running straight to the register boots. In this exampie, the stack pipe
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