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7
ITH฀RECENT฀CHANGES฀TO฀THE฀#3!฀&���

3TANDARD฀n฀Determining the Required

Capacity of Residential Space Heating and

Cooling Appliances, WE฀ARE฀GOING฀TO฀SEE฀THE฀USE฀OF

SMALLER฀FURNACES฀AND฀AIR฀CONDITIONERS฀IN฀HOMES�฀AND

THE฀RETHINKING฀OF฀APPLIANCE฀SIZING฀SHOULD฀ALSO฀LEAD฀TO฀A

RETHINK฀OF฀DUCT฀SIZING฀AS฀WELL�฀

4HE฀NEW฀METRICS฀WILL฀TAKE฀SOME฀GETTING฀USED฀TO�

ESPECIALLY฀WHEN฀IT฀COMES฀TO฀APPLYING฀LOAD฀CAPACITY฀DATA

TO฀THE฀SIZING฀AND฀LAYOUT฀OF฀A฀FORCED฀AIR฀DISTRIBUTION

SYSTEM฀IN฀NEW฀HOMES�฀BUT฀&���฀IS฀NOT฀ONLY฀FOR฀NEW

HOMES�฀4HERE฀WILL฀ALSO฀BE฀SOME฀INTERESTING

OPPORTUNITIES฀TO฀ASSESS฀AND฀POTENTIALLY฀MODIFY฀DUCT

WORK฀WHEN฀REPLACING฀FURNACES฀AND฀AIR฀CONDITIONERS฀IN

EXISTING฀BUILDINGS�฀

4HERE฀ARE฀A฀NUMBER฀OF฀THINGS฀A฀TECHNICIAN฀CAN฀DO฀IN

THE฀FIELD฀TO฀ASSESS฀AND฀OPTIMIZE฀SYSTEMS�฀INCLUDING฀DUCT

SEALING�฀CHECKING

PRESSURES�฀AND฀POSSIBLY

EVEN฀RETHINKING฀THE

DUCT฀LAYOUTS�฀

/NE฀OF฀THE฀BEST฀THINGS

THAT฀CAN฀BE฀DONE฀FOR

ANY฀DUCT฀SYSTEM฀IS฀TO

SEAL฀ANYTHING฀AND

EVERYTHING฀YOU฀CAN�

BOTH฀IN฀NEW

CONSTRUCTION฀AND฀IN

RETROFIT�฀4HE฀LEAKIEST

FITTINGS฀ARE฀USUALLY฀THE

TOP฀AND฀SIDE฀TAKE
OFFS

FROM฀THE฀MAIN฀PLENUMS�

AND฀THE฀PLENUM฀FITTINGS

THEMSELVES�฀)N฀A฀RETROFIT�

IT฀IS฀OFTEN฀STILL฀POSSIBLE฀TO฀GET฀AT฀MANY฀OF฀THESE�฀

)F฀AIR฀SEALING฀DUCTS฀DOESN�T฀BECOME฀PART฀OF฀YOUR฀STANDARD฀SCOPES฀OF฀WORK฀IN฀THE฀NEXT฀THREE฀YEARS�

YOU฀ARE฀DOING฀A฀DISSER VICE฀TO฀THE฀INDUSTR Y�฀!LL฀DUCT฀DESIGNS�฀BUT฀SPECIFICALLY฀EQUAL฀FRICTION฀METHODS

THAT฀RELY฀ON฀SIGNIFICANT฀ADJUSTMENT฀OF฀DAMPERS�฀ARE฀REALLY฀DIFFICULT฀TO฀GIVE฀THE฀KIND฀OF฀CONTROL

HOMEOWNERS฀WANT฀UNLESS฀DUCTS฀ARE฀SEALED�

RETHINKING
duct design practices

with
assumptions
Be reminded that duct designs,

even those done by professional,

well-trained duct designers, are

based on a number of

assumptions, like minimal duct

leakage, proper installation, and

proper access to effective

balancing dampers in each

branch line, and minimal

temperature loss between the

appliance and each register. 

Add those uncertainties to other

variables and deviations, such as

the standardization of duct

components, fittings and

diffusers, and it is not surprising

that some designers and

installers have come to use a

one-size-fits-all approach. 

'ORD฀#OOKE฀IS฀A฀PROFESSIONAL฀ENGINEER฀WHO฀HAS

SPENT฀��฀YEARS฀HELPING฀BUILDERS฀AND฀(6!#

CONTRACTORS฀IMPLEMENT฀INNOVATIVE฀TECHNOLOGIES

INTO฀HIGH
PERFORMANCE฀HOMES�฀(E฀HAS฀PARTICULAR

EXPERTISE฀IN฀)!1฀AND฀AIR฀FLOW฀MANAGEMENT฀IN

HOUSES�฀AND฀CAN฀BE฀CONTACTED฀AT

GCOOKE AIRSOLUTIONS�CA�

Modern systems;
modern challenges
Systems have changed,

technology has changed, and

consumer expectations have

changed, all of which add up to

challenges for HVAC technicians.

Here are a few of the issues that

make perfect comfort an elusive

target:

•  The need to size the system for

both peak heating and peak

cooling loads results in over-

sized ductwork, for at least part

of the year, for many spaces; 

•  Ever lighter-gauge ductwork is

being used to save money, but

this inevitably leads to more duct

leakage as it bends and distorts; 

•  Higher expectations of

consumers – our customers

expect pinpoint control of comfort

because advanced thermostats

show a digital readout of

temperature and humidity rather

than the old wavering needle; 

•  More complicated design of

buildings with far too many

windows and the absence of

interior walls forcing long routes

for every upper floor duct. 
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s฀0LAYING฀WITH฀ASSUMPTIONS฀ ฀s ฀3IZ ING฀WITH฀EQUAL ฀ F R ICT ION

"EYOND฀SEALING�฀THE฀SYSTEM฀NEEDS฀TO฀BE฀OPER ATING

AT฀DESIGN฀PRESSURES�฀)N฀A฀NEW฀SYSTEM�฀MEASURE฀THE

PRESSURE฀OFF฀THE฀TOP฀OF฀THE฀APPLIANCE฀AND฀COMPARE

IT฀TO฀THE฀ORIGINAL฀SUPPLY฀DUCT฀DESIGN฀PRESSURE�฀)N

EXISTING฀HOUSES�฀COMPARE฀THE฀PRESSURE฀TO฀TYPICAL

INDUSTRY฀STANDARDS฀OF฀���฀TO฀���v฀W�C�฀

)N฀A฀RETROFIT�฀IF฀YOU฀DO

THIS฀ON฀THE฀EXISTING

SYSTEM�฀BEFORE฀ANY

CHANGES฀ARE฀MADE�

NINE฀TIMES฀OUT฀OF฀��

YOU฀WILL฀FIND฀THE

ACTUAL฀PRESSURE฀IS฀FAR

LESS฀THAN฀THE฀DESIGN

OR฀INDUSTRY฀STANDARD�฀

4HIS฀CAN฀BE฀AN

INDICATION฀OF฀BEING

TOO฀CONSERVATIVE฀IN

THE฀DESIGN฀AND฀SIZING

OF฀THE฀DUCT฀SYSTEM฀n

AND฀THE฀NEED฀TO

THINK฀ABOUT

DOWNSIZING฀ON฀FUTURE฀JOBS�฀

)F฀THE฀PRESSURE฀IS฀LOWER฀THAN฀THE฀DESIGN�฀OR฀LOWER

THAN฀NEEDED฀TO฀FORCE฀AIR฀OUT฀TO฀THE฀LONGEST฀R UN�

START฀DAMPENING฀DOWN฀THE฀SHOR TEST฀RUNS฀AND฀WATCH

TO฀SEE฀THE฀PRESSURE฀CHANGE �฀!S฀IT฀APPROACHES฀THE

DESIGN฀PRESSURE฀STAR T฀MEASURING฀THE฀AIRFLOW฀ACROSS

THE฀APPLIANCE฀AND฀ALSO฀AT฀THE฀REGISTERS฀IN฀THE

LONGEST฀RUN�฀#OMPARE฀THESE฀TO฀THE฀DESIGN

REQUIREMENTS�฀4HIS฀WILL฀BE฀AN฀INDICATION฀OF฀JUST฀HO W

SUCCESSFUL฀YOU฀WILL฀BE฀AT฀SOLVING

COMFORT฀CONCERNS฀IN

SPECIFIC฀ROOMS฀IN

BOTH฀NEW฀AND

RETROFIT

WORK

WITHOUT

HAVING฀TO

MAKE฀MAJOR

DUCT฀CHANGES�

)T฀MAY฀HELP฀TO฀THINK฀BEYOND

SIMPLY฀MAKING฀DUCTS฀SMALLER�฀,AYING฀OUT฀DUCTWORK฀IN

NEW฀BUILDS฀TO฀MAKE฀THE฀SYSTEM฀hZONING฀READYv฀IS฀A

GREAT฀PLACE฀TO฀STAR T�฀7ITH฀%#-฀FAN฀MOTOR

TECHNOLOGY฀IN฀FURNACES�฀IT฀IS฀QUITE฀EASY฀TO฀DESIGN฀A

DUCT฀SYSTEM฀THAT฀WOULD฀ACCOMMODATE฀TWO฀OR

THREE฀ZONE฀DAMPERS฀WITHOUT฀HAVING฀TO฀OVERSIZE

RETURN฀OR฀SUPPLY฀PLENUMS�฀

In the vast majority of houses in Canada, duct systems are designed, at
least in theory, using the equal friction method. Even if simple rules of
thumb are used to layout and size ductwork, the basis for those rules
comes from duct design manuals and tables developed from the equal
friction method. 

The method starts by assigning or
“guessing” at a constant pressure per
unit length of ductwork – hence the
name equal friction. The designer then
calculates the airflow requirements to
each room using the calculated peak
heat loss and gain for the room, and
the expected temperature difference
created across the heating or cooling
device. 

The airflows of individual rooms are
added together to determine the total
flow required for the system. 

Using industry tables or duct
calculators, the required total airflow
and the selected “equal friction,” the
duct sizes for the main duct and each

section of the longest – or most restrictive – branch runs are determined.
The pressure required for the longest run becomes the pressure required
by the fan system in the air handler. 

For example, a very common equal friction
chosen in residential and small commercial
systems is a pressure of 25 Pascal (0.1”
water column) per 100 feet of duct. 

If the longest or most restrictive run has an
equivalent length of duct of 300 feet, then
the pressure required in the system to
deliver the required airflow to the longest

run is 75 Pa or 0.3” W.C. This is
often referred to as the

root or index pressure
for the system. 

Designers
would ensure
that the
furnace or air

conditioner
chosen would be

capable of delivering
the required total air flow at

this longest-run pressure. 

The size of duct for each of the shorter runs
in the system is determined again using the required air flow for each run
and the root pressure. It means that, in theory, the duct size for all other
branches will be smaller than the ducts in the longest run. 

Since ducts only come in specific incremental sizes, and installers don’t
want to carry too many different sizes and associated fittings, dampers are
used to adjust the pressure in all the runs except the longest run. 

The equivalent length of duct is determined by
the actual length along the physical duct run, plus
the “length” of each fitting – elbow, tee, transition

and register – as found in industry duct design
charts and tables for standard fittings.

Follow Us on Twitter 
@MechBusiness


