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THE

GREEN
IMPRCT OF
EFFICIENT
DUCT
DESIGN

BY CHRIS VAN RITE

PROPERLY SIZING AND INSTALLING DUCTUWORK
CAN MRKE AN HVRAC SYSTEM AND THE SYSTEM
DWNER "GREEN" IN MORE WAYS THAN ONE.

b “green revolution” & more than just stickers, sho-
Tﬁan- o] morketing indead, with so many products

claiming to be "preen,” it is hard to know just what
green really mesns.

The intent of the mreen movement i (o encmmige the
wee of enenip-clfcient produces and practices that alss hive
a positive—or At least nevtml—impact on the envirenment,
This concept has expandald to include an assessment of the
armonnnt of enensy weed 1o create these prochects and deliver
themm to the comsbruction site,

Eneney efficiency has a direct link with the envireniment,
because for every kilowatt hour of electricity homies ansd
baildings comsume, thire i= 8 messunsble amount of pollution
emitted into the siowsphere. Elecuric power phis thit use
Bowssil fuieels constitute the Birgest source of air pollation in the

LLS, Acconding to data from the Enenmy Informiation Admin-
istration’s “Emissions from Energy Consumption st Conven-
tonal Power Mty and Combined-Hest-and-Power Plants,”
in 2007, electric power plants produced approcimately 1.5
billion tons of carbon dicedde, nime million tons of =ulfue
divxide amd 3.6 million tens of nitrogen oxides. This is why
the LLS. Department of Energy and the Environmental Pro-
tection Agency are exerting =o miach influence on enenev-cf-
fcient buikling codes and incentive programs.

Every aspect of o constructeon project is under choser
scrutiny tockay, especially the HVALC systemn, which is often
thie simple lanmest enerpy-consuming component in a build.
ing. Whether the HYAC industry emlwaces the green baild-
ing approach or not, building codes; federal, state amd city
begislation; und imcentive progrms are pushing the indusiry
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i that directum—and there are real oppoartunities for those

who fincd wirys B q.'.||':I!.|| 124 a0 .

The great waste

Technalogy and federal mandates hove resulted i the de-
n-'|||-|~1||rnl oo |1||._-|.1.ur\-e|!|:'1.;|em\ HVALC euLnpan et {amd ac-
COMPany g ]11|.:E|1_'r :‘:EER |.1I!i|1g5-l. it pemir 11 ml.lﬂ;!i:mx
cause Guurpneent 1o wioirk h:l.n,|-r.'|.' .||1..| fuifi |.-|1r|:|,;|.'r—1lr|!1.'n
reducing STy t'iﬁ-..'i.l'l:ll"!,‘ 1o levels below the federal min-
vivin standmrds. 1 this |.|.||,;I1r|:H"1r||.'n-'. ¥ equipiment B ool
rln'-|"|.':rh' i|1'l.l:.||'||.ul. it hilll]"l'!,‘ wall ok |1|.'rl'|.urr||| =11 dl.-|||.:r||.';|
of a5 advertised.

l"n1|1.'r chsc |,|-.‘:-1|:r: 5] |.'r||i.-;_':|| o HV AL arElem p:l:fllr-
Fruiice, Yl IOF I'.l.r [T RN s LY H‘.,.’,-'l.,l:: Contnec o, -.|-|:'5-'i2|1:r|q_',

L bea 104 .||11.| |'|:|.hh|||]:n.;|; Aduerwork s |!ln.'||m|.' ;||||1|u-1 s sifE @
I:I|||1|.||.l;|=|:. Pl'l:'h!l-lll'l.' 1 Sl Comis sl IMELperienoe on tha it
ol soime Conthciors s |.'-r|1dw,|: ﬂw avverall I.Fl..til'f o LR LUl
|:n:q.1.|'|].|.l ds, 4.'1-'|1|.~|.'i.|||'!.' wll]1 !511- chct siEdee, "l.'["]:lh' i bad
dul.'i spstem iy uLfﬁl.:ienlh' dr et JF i -::|||:u|i1im1 I|1|.'
|'|.-.1||||: a7 ol e, IF ifcreses shitld [essre lnases—aikich |ow-
ora thie ..'I'I'n.'l:l.'l:u."r -.1|' I|1-: spafeim '.||u.E |.'|1.r.':|1=| I:hl.' CusEodanet ok
of the performance andd the vilue they paisd lor,

Prowceon Eru_li.nn'rirl.;; []TI1L‘IF Tepudts il “differend COLCTRY
annchios |1.|l. v b |.|.11'||.1|.u el O it {lcwi i ithe ik wevegal
i Each study foumd that, on ieriagt, TO% of all baome air
comslitioners have II1.h!|I.'i|.|LIiII1.' ir flow, The FAYS AL S buwne air
coagd it iomer's wir flow B 20% below the manuficiuner's reconm-
|'||.-|.'|:L|.|I:i|||:|-' |:H-I.‘|.' the chnr (sl 1S 19 fowr inewre |11I!'|lr|:||.|.|:in:|.:l

Making it better

When CAIMECE BOS [Sraapen tuctwaork -;]m-i;.,;n sl ||u.|:ﬂ|.|1im:.
tlvirer s i wisde range of Factors thit can e the spabean.
Hure e bvie conmanon mastakes thai allect il".'l.l'"l.L:' syslem
|h':|'|'l.:-n||.1|1.n.¢-—.||1d smne siepnresiod b=l priscEices on howw b
fix bl |11111|t'|:n.

U:\ing load AVETHES mstead of run.ning load calcula-
tions=—|f & contrmcior uses Joomd aveTnges such o Eons or
{:nifm| it instesd ol MEAIME A s cumaie lnaed -L'..II\'. ulation
for cach structure, 1|1|:g,' MY OVErsIDe Or unddersize cupn ek
1.1|.|:' to the omentation of the sfmscEyne, thi= -;'Iil"n'1|.':|1|."!,' ||r1|1u
|::1.|||L|in|,; |:1:|'|.'L']np|: .lmr the eHects of Lmr | ke |lﬂ rutural or
comstructerd shade. In addition, load avermging may not fac-

v Salid metal duchwerk allows for the efficiont movie-
ment of air and helps equipment operate at peak efficien-
cy. Hybsid duct systems {inset) combine the efficiency of
metal duct with the convenience and noise attenuation
of 5t of flexible duct at the end of the branch run to con-
nct 1o the register box.

g i hueating wisd |.'|.'\-\.'-|Il.'l.:|,: reuirgnents for vinrbons, <limate
somes. Haot s hoemd elimates have very dafferene loml ne-
CjunreTneTiis than cooler and |.|r!.'|.'r climites, but [iaBEL L off ehit
it From the |'|ip" livi] Forrmalas apnone these differences.

My eatie= sire o fecueiriingg an ACCA "Manaal |7 of
ofher :|r-|'nn-'|';| leww caleulation go be abwigted @ a (RHLE
of the rl-c'rln:r-.lrlp!u'.llml1 [rrceas, Whether or nob cities fe-
yjure therm, siccurate lood caleulatmns shaoild .|'|-.-|.'.|-|.1 be fuin
By gropirambes: the HVAL spRlem = desigmed [lnlru.'rl].-.

Selecting duct matenials based on price rather than per-
formance—Flexible dice s the beper eXpaTae duce inaterial
o porchase and insgall, as well as the lass efbesent for mos-
g inr wlwn l.Ill'IIrl..II\'I.'l.I {8 ] |11|.'I.|'| duce oo |i|11.'r|.:|.1:-~ Hisc'e E'-.:-:.lr.l-

En'n. '||.'|1|.'11 [algl rp-,'rl'!.' |II-.|:.I|II."|.|, 'I]e:ul'-].,' I.I|.||.I1 T Tt 1|'||.'
sfal presure lowal ol nlun-.t ||:||.'l-|| chect. ﬂ'm.l s I!'r|.|||1|;'||.1~
aand spimalar "-|"1|1I|."r lu:-;o-.i" are 'il:lil.':h.rll.'l:lu"'\.l.l.'l.'. '|.'|,'IM|I|||.' i all-
Lo for :|1|.':|n|l-|:' piissal it iy -L1'|'l1im'c- 151 thee el ]'[-ulm:n'r. thir
s o I!Iw.-.r |i1r||'||.:.-. ||1.1I!|:.||j ol trditsmnl nwyes Ty e LT T AT
presnre | sigwd ehoimImpes "-ll-l.':-llﬂl 171 thee ||||-" u1.~l.1||:|l|-:'u1~_

The Consortium for Enrq.:l.' El.lll,.'li.'l.'l.-\'."r TEpOTs el ROIHE
Ii"r' installation cin reduce CTHTEY COnMEmpd s l'l} an mich
i 35% and r;-.lh: demand I'-r' s much a5 25%." This can save
the avrrare Pk et .i-iln."'l"-.l"g.'lmr Lif inoure. -I-III.'M.' e LR T
'|'|.'iT| I.'.L"I-il'. iy tor ||.1|m:'r-,'|'l'i-..'|:-:nl SVRRCM COMmipsTients. e
trnctors sbhumild =ell their cwstomiess on the L'I'I:n.'lenn.l.' vl af
I'I.iL'|11;'F'|.|LIiIIi|'!|' maferials and instalbarioss.

'[nadzqu.alr['.' hi..‘.'l'lj: l,'.Il.II.'1:h—|..|I'l|:\.'-CI'|‘I.II.'I..-III."|'!|', chisct =izl B
d:q,' olleny fws 5-1|11'l]1.in|_r T=10r%. ducts eo |'-||.: faosins; g=he
i duces o ssnaller PO TS .|m| l-l—]ﬂ-il:i. ducis for el Lfis—
with size selections mnde based o instmct, u'.'.lil.||:'||.i1g,' i
price. These rictices fail v address the real ol FeLjuife-
nierils for I.I'i!Ti_'I'I."I'II sosnines sl lurther erpehEie I|'|4;' oM 10
thit duce sizimg is miot importime.

When flexible disct s vsed, the desigier st ke thio
wocomint thit the fex duct & noe likely 1o |H:rf|.ln|:| i the dise
s gl prﬁ!ict due o vartsons in the msallation. To
muike IAE BT Wi, I|1|.' Iristion lows l:|]1||.1-. cict culculatoes
wrad soltwnme for sizioe Aexible duct e bosed ontestinge wich
the flex doct sretched 9% ina Hr.l'i|.l_"|'|l: e anld .‘\.IJrl|'|'IlrlL'|J
o @ i .~|||rl-:||;v|.'. f';lm:-l.: |]l,:'!i. I nln.'[-.' insbilbed this waly, iliere
s litile l\.llrrl'l.ll.lllIL with ihix LL.'~||.I_'|'. -|l|ll.1 simwd the .||.l|.|.|] jasre
formume of flex dhects as l]1|:!.' e u'||.1|:||||||'|-|. ikl led,

Comprntods should ake ariloaw wivd |':I\.'!-E1L|I:'-]Ih‘\. ETNLiE-
symemnenis to conlim ihat ducis are -.:Il.']'i'-';'rm;.; i a1 ole-
si:,;ue».]. aral memke Appropoaie |.|1.l||:|.;|_-|.'.n ter mmmteruils, size and
installatiomn.

I"a'lling o enswre that installations are done Fn‘q‘l-rrh‘-—-r
]"'n:.'-u,;n ru.-l:i'ln::n.1.|.|1|.:' amd imstalled ru-ll'u-nu:nnu.- can be similar
only if ducts wre installed as duhi;:nchl. This sonsids redunsdant
By 5y, bui Ir.|mi|1|.: angd other obstructions S CHLA e
avaridlable devistams trom the q]-usi;.;n. These |.|'un|.;|.-5 alien
reduce aifflow due o additional furms, crimpang restriciions

and addditiomi] lemsth. While some of these chanpes may be
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Potential energy savings through
energy-efficient HVAC installation
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charge

o

wravosdable, it s mmperative that praper duict insgallation
practices ke maintamned on cvery et pun from the rl|r|.1lu.|'n
o the regisior b,

Tl'w sk L'{I:II.'ll:'t'll. chaets ape -hl:r.nuht. sincwi :|.11d :-I'mr!.
Installing ducts in any other way introduces frictson losses
that are fedt accounted For I.'I'!' mny J.l:.'nlgn pracices. Flexible
ducts should be seretehed vight; faillure to do so will compress
the core and JT:IFII.I.IE-III.‘!,' ERCTeises B pressine Lorssies.

Pa.“i.ﬂg ({s] ﬂn‘if.-,ﬂ and install to maximize sl per-
formunce—{ontrcton oftes
habits of common practices of the region, which may include

AT duct ayslems based on

limited material and size selections, and l.'I'.'j,;II:II.'I.l”'r' :|'-.11|.|1.|r
materials, These practices evolve over time and o often
ignore fundamental design requirements for maximizing ef-
Hcient opseratpon.

The design focus shoald always be on pedonmance. If a
cantractor fails to ke eveTy cliodt o maximize sysbem pre
formance, they are breakihg a tnese with the customer. Proper
LR i 4T atidd dnstallation of the dece sysdenn 1= casential o mnxi-
ez syslein [H:rl‘;.1n'rL.1|:||:|.'. That s whiie the cudoinet p:l.u|
for and rig]'llfl.l“'l.- EXpPecis.

Incentives create opportunity
Tl'lr s, flqu,rum Miis .'.|r'rlru'|.'L-J I oime-tax |:T|.'|.|1I!:q. I -
CEnanige l:]':l: |m|!:||].|:||.-::lr'| i e -::-f L":I'|L'1'|£"|.'H."E|l.:|l:‘|1| pl'-.\.]m,:h
.lm.l prachices. Mnm.' elegtric [=TWET Coanpanies il ciy en-
ety offices also are offering prograns i fund and encourage
|:|L|,;|.'|.-:'|:r|.-:|'lu.|uru_'l.' e’ ConSEfUCTiom projecis abid fetialrs,

These programs vary greatly, bur smany provide fupding
fint I.Il.lilliﬁl.'l.l. IMproserents !|'ul I.'.IHiI.'.' covif Ehee coml of =
Hra!-u\.. |'.|'||||.:1-||'||.|11'| WENERE Mcasres l:'|IJiI.||'|.' |.|_||'.||.|Ig,' for i
Propnims. I wddivion o these existing sritiatives, o grea
|.||:.|1 ol Bogleral |1|r'u|.i|1|.: troi the American Fecovery aid
Retnwvestneent Act of 2009 is earmuarked for |.-:|1|.1:|.-'!.'-1.-II"|L':1.-|.1|.'.'
FroRramis. !E-J.l.l':!:r'.'. Mike: e !IIH.' Aprd .?C'C'"; HHEE _]lu.ln:l..ll
I:u.du:tlrjr Mews tiem “Stemialus bl simd the H‘M[ZR el r.'r'
flrr morg mf-cr:rmaru.ul.]

Che thing is certiun, while there 5 more funding than

aakitg

ever Liv |!1||:'|p -'.l-u'l.'n:lup arid prodmote cnergy-chhen HWAL
cyjunpment and practees, the federal woernmient ilss 45 i
R 10 METEGE Pressune and incentives for states B :1;]|l|;'|l:
e l.'I'IL"1'|._"!.'-I.'IlhI.'iI."|'I| baribding feEt iR g TR LEN HVAL conierac-
toes who focus on, and 'l-r|.1.'|:|||:|: ir, these rln.-lJu..' ts arid ol e
tices will hind thsmselves in the matn stream of the next eco-
R h.u i B L'.q.'q:l1\.'|."r:-|.'1'|.'. l]nlu:' wlm I‘.1|| B PecoRniie I!I-u.-m.'
apportunitlies moy fired that their codnpetition has moved on
o "|.';I'\E|.':I'IL".I' rl..u-lun:!."lh

Chris Vim Bire 5 vhe Vice Prescenr of Sales ar MEM Meniierrig
Cao. i Fr. 'I.'l;-':.rrlh. TX. He has enathored et cirticdes oot disepoonk
irstalligion I|'|.rr R5ES _|-:'-u|'|1u|. as avell as e Preierila s dar
HSES ‘[:ull.ll'rn.ﬂn'c.'l aridd semmmars. For mome rrl.ll'r.rmu.llum. =il
L"L'l‘@'mmmll'l;.n.'lm i el Hi'.-_"rﬂﬁ-'f -["L"ﬁ-'ﬂ.
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- ASHRAE PROVIDES FLEX DUCT GUIDELINES =

Heprinted from August 2009 - RSES fornal



	Efficient Duct Design pg 1
	Efficient Duct Design pg 2
	Efficient Duct Design pg 3
	Efficient Duct Design pg 4

