rsesjournal.com APRIL 2008 $5.95

RSES Journdl

Unwrapping the
Basics of Coil Cleaning
> Page 16

Replacing a Residential
Condensing Unit
> Page 20

Air Flow is Critical
to HVACR System
Performance

> Page 26

SPECIAL SECTION
Product Showcase
> Page 32




g, = T
Whille flex ductwork (right) Is Inexpensive, iis splral
wire-Hellx construction has highar friction loss
compared to sheet metal duct [above).

Alr
HVACR

Understanding the benefits—and draw-

backs—of flex ductwork are critical to
creating efficient HVAC systems.

BY CHRIS VAN RITE

U HVAC prodessionals know that aic Qow is
proper HVAC

system perfmmance. The equipment's Seasonal

absodutely a key component for

Encrgy Elficiency Rato (SEER) does not Lacto
in resistance for the doce system, But ducowork
that Pegmures poor air low will cause the equipment o
wiork larder and less efficient by
Herwever, a duct installation lsn't necessarily a pood
duct svstem just becawse i passes inspection, Why?
Becawse in many cities, bullding codes Eall to address al
floww, and a duct sysiem with rervible alr Bow can pass
code Inspection as lome as it s propercly sealed and insu
laved. Code inspections sei the benchmark for good and
bad, Too many contractors assume they are installing a
powsd duct system 1 they nuimic thelr competitors and the
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lonwrest guality system capable ol passing an inspectbon
rather than crafting cae with the highest possible guali-
LS.

Few people would avgue that the quality of HVAC
cguipment found in new bomes woday s better than i
wiag 30 vears ago, Bul market pressures have [orced con
fractors o cul costs, olten at the expense of guality and
performance, and the HVAC duet system is olten one of
the casualties. While techinofogy and higher federal stan
dards have brought aboul signilicant improvemnents in
HWVAC equipment, the guality of duct svstems and overall
sysiem installation has declined.

The Consortium bow Encrgy Efficiency (CEE) 15 a non

o .
prodit public-benelin proup el sctbaely promoies the use

ol energy-elfickent products and services, According o
A0 qys.

tems are nol nstalled peoperly. This nor only increases

research cited by CEE, most residential centa
cnergy use bul also redeces comfort and contribuies to
peak demand for electricity, CEE poted three mapw prob-
lemn arcas, as well as the requency with which they oecun

o Ohversizinge of eqguipmeni—
o Inadeguate air Dow—7T0%, and

o linproper refrigerant charpe—adie.

Coprecting these problems could reduce aircondition

! " : z
ing peak demand by 4% in existing homes and 25%



i new constroction. Proper installation and maimienance
also could redwce airconditioning energy bills by an aver-
age ol 2400 inexisting homes and 35% 0 new constnaection.

The true cost of flex

When it comes to lex duct, there are rade-ollts bepween
material cost and performance that must be kept in
mind. Flex s inexpensive and easy to use, bat s spical
wire-heliv consiruction alse means higher friction koss
compared o sheet-maetal duct or fberglass duct board.
b i
make lex duct so popular—cause the inner core of fex

Compression or  bending—ithe very atributes
i change shape, which increases turbulence and
[riction foss,

[t is no surpeise that installers prefer Dex, I sol, Qex
ible attributes make it easy 1o sgqueese doctwork through
thght places, kink it around corners and compress exces-
sivie fengths beoween Gnting connections, Lower cost and
ease ab installation lave made flex guite popular, partic-
ulavly in the Southern and Westarn United Seates,
Contractors and builders can install a Aex-duct svstem
justl about amvwhere with litile or o accommodation o
the bomne's frame or design. But while flex is a cost-eiiec-
e solution for those involved in buildinghome con-
struction, the end-result of using flex is olten a duce sys-

term that reduces equipment elficiency and, over the life

Compressing or bending ductwork—as shown In
these examples abowe and lefti—increases the tur-
bulence and friction loss in HVAC systems, causing
the system's sguipment to work harder

Flex's soft, pllable nature makes it easy to place ductwork
around tight comers. But installers must guard against over-
use, o it will negatively impact the system's efficlency.
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Tests have consistently shown the benefits of b
Installing shect-metal duct work as a way to i
Improve system efficlency using 8 comblnation of
sheet-metal and flox ductwork allows for mora
Installation options while allowing home owners fo
recuce energy costs,

af the svsiem, costs the acital Bomeowner thiwesands of
dollars in hugher utility hilks,

oo slales resirich the wse of Plex e 5 1o Jess ar the
emd of a sheetmetal duct run, which vces contractiors
and Builders to work wopether o acoommaodiane o prope
duct system, But in states lncking flex mstallamon restrc
tens, @ disturbing wend has developed  toward b
installatiens and an apparent diseegard for oo Flew

Unfortunately, some contractors’
remedy for poor air flow is to install
oversized equipment rather than
address the root problem.

The Air Diffuspm Council (ADC), an associaion of
Mlexible airduct manufaciuers, publishes an insialla-

“Flexible Duct
Installation Standards.” The puide warps  installers

tian puaicde  tnled, Performance &
abwout the dangers of mappropeiacely mstalling Dex, .
ing that; "The number of bends, the number or degrrees
in each bend and the amount of sag allosved between
support joists will bave serioas effects on system g
formance due o the inoreased ressiance eonch e
duces, Install duct fully extended, do not msall n the
corpressed stle or wse exeess lenprhs, This will notce.

abdy mncrease [rictmn hosses.”

Higher friction loss, less air flow
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Apr Tow problems have plagued the HYAC indusiey for
vears, Unfortunately, some contractors” remedy for poo
air Moww i= o anstall oversized equapment mather than
alddress the rood problem, Desipn tools—such as the fric.
tomsloss mables i the A Conditioning Contractors of
Amefics (ACCAY “Manuwal D" and

used o size ducts so they deliver the desired amount of

ductulatirs—aire

alr, However, these design rools assume cortain installa-
ten slandards, some of which date back 1o the 1950s,
Becpuse the quality of modern duct installations his
declined, the desipm ools don’t always correlate with
sl bed duct performanee,

I 2002, a comprebensive review of ane Tow noan
HVAC duct was commissioned by the Air Dasoeibation
Institute in cooperation with the Amercan Sociey of
Heating, Relmperating and ArConditioning Engineeis
(ASHRAE) and swher funding parmers. The Energy
Tesas AdM University

pnderioak this resesrch o verly the accuracy o 1he

Svalems Loaboratay (ESL)Y al

Manual [ fricoion-loss mbles and assess whether 1he
pesst methods vsed o gather Pricnion-loss data was appro
praately related o maodern imstallaton pracices,

The ESL research concluded that when fllowing tes
prestecels presepabed by ASHRAE, the "Manual D7 frje-
tm=loss ables—and therefime the ductulators that cor-
relate with "Manual D"

ekl duct and fles. Himaever, when Tes was tested undier

were accurale for hoth rownd

the "as Bnilt™ conditioms seen o maodern installations,
TreLHE Josses mcreased as much as irmes mere than
fric ] | k 10 il
predicted by "Manual 12" A& similar stoady conduwened By
Lavwrence Berkebey Manional Labormtory Tound very sime
lar resulis,

The prescribed method for esting aie Mow i Dexible
dloct work reguires that ot is stretehed tght and relense
I k ihal at trotebusd thi | el |



Alr Flow Is Critical to
HVACR System Performance

surface. This resulis in the [lex resting al

o o at

approximately a 4% soraight line compression, Air is
then forced throwgh the test duct section and sensors
record pressure loss, The problem is that fex s rarely
installed in a straight line and soeichoed as in the pre-
seribed tesi method.

One common mistake installers make s not culting
aff excess lengths of Hex duct before making connec-
tbens. This practice compresses the installed [lex into a
slwrter lemgth, much like an accordion. The amount ol
compression in Qex duct is described as a porcentape of
the stretched lengih, For example, iFa plece ol lex meas-
ures 10 0 when fully swetched, but is 7-I0 long when
installed, i im a 30
depicts [lex al variows rates of compression and shows
difference between  Fully
stretched fex and compressed flex.

ESL rescarchers investigated ihe alfects of swaigh

line compression in flex duct and found that even small

resulis compression. Flgure |

there b= litde 1N appearanc

amounts of compression dramatically increase friction
Figure 2, the chari shows the
increase nstatic pressure losses as compression rises. T

loss, [n incremental

haz long been an accepled praciice o upe-size by one
ESL

research found that when installed at as lile os a 15%

diameter when using [lex instead of metal duct.
siraight line compression, a 10-in. diameter flex duct is
reguired o equal an #-in. diareter metal doc,

that
increasey friction loss in flex. Besides excessive bending

Compression is just one nstallation varialde
and crimping, installers olien find it casier o simply wse
the piece they have rather than ake the most direct route
and cut off the excess. This s both & wasie ol material
and needlessly adds additional lengih and fricticon loss o
the duct system.
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l Flexible Duct *Fully Stretched”
I 10 Ft

FIGURE 1

While compression can result In poor alr flow, this IHus-
tration shows that there i almost no difference betweoeen
fully-stretched aml compressed flex ductwork,
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Static Pressure Losses

8" Sheet Metal Duct vs. B" Flexible Duct
[Test Mathod - ASHRAE 120)
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FIGURE 2
This chart llustrates the comesponding Increase in static
pressure loss as compresslon rses.

The push for performance

and better 180

Many coniraciors and builders do not realize the impac
of using a less-cfficient duct material and then installing
it poorly Untll code bodies, energy-savings programs and
state and local amendments address the problem and
restrbct the vse of Hex doct, these problems will Tikely
continue. However, change and improvements are siar-
ing to occur in these areas.

For example, the LS. Envirommental Prodeciion
Apency (EPA} and the U8, Department of Energy (DOE)
have launched a joint program called Energy Star As
pan of its Encrgy Star Homes Technical Standards, the
poverning bodies make the following recommendations:

o Avoid Hex duct whenever possible;

o Flexille duct ihan runs longer than 5 B can severely
restrict air How; and

o Keep [dexible

B-
prossaiiale.

ductwork as short and siraight as

ASHRAE also recently
“Advanced Energy Design
Buildings."
engineers achieve a 30% energy savings over the specifi-
cationsg noted in ASHRAE 90,1 from 18949, The desion
siide flexible ductwork should b

published the standard,
Guide for Small Olfice
The stated goal in this publication is o help
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limited o0 connections between duct
hiztnch aned diffvsers o limated (o5
[i or less,

O the three major types of duct
material, sheet-metal duct still pro-
vides the most durable, efficient and
clean-nir SYELET
Installing sheet-metal douct in a
straight line, inaddition to providing

disiribution

superior il flow, is the essiest insial-
lation method. Therelore, installers
tend o limit the number of wrns
and plan them so each run can ao as
tar as possible belore changing
directions, The reslt i a _g.'sll.m'u_.'_.'-l,l
metal-duct system with Few turns,
litmits

incresses efficiency

which irviction  loss  and

“Hybrid” duct systems
maximize the efficiency
of metal duct while

using the convenience of
flex to make the final
connection to the
register box and minimize
HVAC system noise.

Zine in the galvanized coating of
shect-metal duct actually kills molkd
and pives excellent  protection
apainst all oypes of organic proswth
an added benefit that has been dis-
covered in recent years. And while
dluct systems require cleaning ocea-
sionally, it is much casier o main-
tain the hard
shieel metal thoan nom-meigllic doct
materials. [Editors Note: For seore
grifarmrerficm eme Beaw foo clean dueid-
werk, wefer fo e Febroavy NS

sinenih surface of

RSES Journal Teudlbire |J.'|'.'|:'|I-.'. T
fmsede Dert cnr Deect Clegrerme. ")
Hybrid duct systems
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and smoath, it conducts air very effi-

ciently, Unbortunscely, it also does

the  same  thing  with  sound
Conversely, while llex ducts rough
supface 50T the most efficient wav b
move  air it does have superior
sound-attenuating gualities.

As i states where the use af ey
duct is restricted, many contractors
havwe Found a way o gel the best of
harth warlds by running a predomi-
nantly metal doct system  and
imstalling shoit, 3= o 5-f lengths of
fex at the end of the dua run, These
“hybrid” duct systems maximize the
efficiency of metal duct while wusing
the convenience of Hex to make the
[inal connection e the |'|.'_|'_E.=~Ir|' Ty
ard minimige HVAD svstem nodse
Until recently, the new-constmection
||'.!.'|||.|!'\- I' L]} H'I-lhu':.-. I.il.:ll.:["ﬂ.' ||'k I"lilh hl.'l.'l'
variations that were faster, cheaper
and easier

These inexspensive products alse
lend themselves o using bower-paid
lemwersskilled laba, which also has
contributed o a host of installation-
related problems. Bul rising energy
cosls aned o prowing awnreness of
indoor air gquality have more home-
awmiers insisting on a clean, comlor-
able and healthy living space with
alfordable wiility bills, Upgrading to
a sheet-maetal or hwbrid duct svstem
is an excellent way to fulfill these
requirements.

ng.;l.u,”l:ﬁ of the materiads  that
are used, proper duct sizing and
instal letion are critical to system per
formance and, therelore, energy effi-
ciency. As the demand for more ener
pyv-efficient homes increases, todev's
HYAC contractor, who offers higher
levels of products and services, will
have a prowwing number of excellen
opportunities o genecate  highsae
profits amd preater confidence from
the consumer#®
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