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YOUR ORJECTIVE:

T Jearn bow different attic veniilation syslems
are desipned and which designs are the mas!
effective. Also, o undersiand bow ventilation affects
the roafing system, as well
as the entire bouse.

il

WHAT VENTILATION DOES
-

Ventilation is o system of mtale ond exhoos that creaces o flow of air
Elfeciive atilc ventlbailon provides year-rownd henefis, creating cooler
abfies in the semmer and drier atics'in the winjer, profecting against
cdiamiage o materials and strucoure, helplng i reduce energy con-
siwmptico ol elping 10 prevent ioe doms

With pear vendiladon, summer sensline can canse 3 feerific baild-
s o bean in ik e space, Ina beme with poor ventilation, the
bheat in the alce may evenuzlly reach: 140°F ooz 00 day, [T ihe
pnvenliluted onic i heasily insulaied, that beut will sizy ibeee mech
af the night, perhaps slowly migraing oo the home's interior, An over-
bepbed ottic, combined with moisiure, can also be damaging to rocf
decking and roofing shingles, cansing them wo distorn aml detegiomee
premaurc,

I che winter, azain in o obse with poor ventlation, moist, winm
air [rom the lower porticns of the home will tend 1o rise through the
cedling arex in the antie, especially ibrough bypasses where electrcl
and plumbing fisteres are insalled. In s cold aitic, the warm, moist
alr condenses on e colil suslces of the pafvers, the nails and oiler
metal, and the attic side of the deck, This water can create several
prablems,

Firsl, the condensation can swell the deck, cassing wainess and
bieckling of bely the deck and the shingles, Second, ihe water con rod
the ruol deck, desireying its ability to carry boads (like 2 rooling
crewland iz nail-fiedding cepabilive Third, severe condensmtion can
drip ot the insulaiion, reducing it elfeciiveness and possibly seep-
g thevuph i the ceiling el

Anather winter problem caused by poor ventlbzibon is the forma-
tion el jee danes. Jee dums Toem i coaber climaies in witler when
bieat coliecis dnca poocly ventllzted andfnr inslequeztely insalaed
arfies Bule-uposisc st eombines witly the sun's wannih (o met s

7a

i1 the raol, even ilvugh outside emperitires mey be Below freedng
Ther the Aow of meliing snow refrecoes al the cavis and putlers. This
frecee — ihaw cycle can resull oo preol of wales that can back up
iinder vonl shinglés and behind fiscia boards, soaking roof decking
and wall sheathing, damaging exterinr and fiverior walls, pecling
rtiid Ened ruining oeilings, Soalked lomiber and building maserials
lead 1o secendary problems: wood rod, bug infesetion, oadd ond
desgrudation of siructural integrity,
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In 2 Enar-phase cycle of feepse amil thaw, snow heging 1o meli when
feat i the aitic warms the underside of the reaf deck and causes
snew o mell and ran down e feof, The meling snow relmeses o
gitters anal soffits, Pools of waber and joe back op and soak decking
anel wall sheathing, then refresze again o frher damage all building
nterinls (Fignre 7-1 1

Ganodd ventlatlon wil move dhee hotais aexsc oo the rond deck ot
af the attic in the summer, ool i@ will dilute and remove e maost e
i the wintes, before it can couse damage, Mso, proper ventilition, in
combinnlion with sufficient insubxilon, helps keep a maose uniform
temperatuge an the undesside of the deck in the winler, and that
can elinsinaie one of the principal causes of ice dam formation.



WHAT ARE THE BENEFITS OF ATTIC VENTILATION?

An effeceive atiic senlilation system provides year-rownd henefits,
Daring warmer menths, vendlaion helps keep asties cool. Dring
culdler months, venlilation reduces molsture t help keep azties dry. 11
alsp helps prevent jve dame. This results in:

o wilded cambort Inside the loase

« protection pgainsl damage o oo moterizls and structure

& peduced enerpy consumion teeaghout (e vear

VENTILATION DURING WARM WEATHER

You uppreciate the clfects of vewtilation when you lock al e temper-
atures imvolved, These are tipical empenitures for @ hame with no
attic ventitation, on @ sunny day, with an owtidoor Eemperaire of 90°F
(32°Ch

» Temperziure at roaf sheatl: 25 gh as 170F (77C)

o Temperature ut atic floor: up o LE0F (B0

= Temperature in roams directly beneath antle: uncomforizable,

An unvenzibzied — or insdeguately ventilated — avic seldom
lases encugh heat avernight  compenszte for the heat gained dor-
ing the da, ronieally, the effect is magnlfied in moders beames w3ih
heavler imsulation, Der tdme excess gitc el can cause premutore
fuilisre in some shinples,

HOW VEHTILATION HELPS SOLVE ATTIC HEAT PROBLEMS

ventilation can't eliminate the texnsfer of beal from poof 1o aziic, bl
it can minimixe 5 effect. To do thas, @ well-designed systemn mus
prowicle 8 uniform flow of air along the underside of the coak sheath-
ing. That steady fow of air carries heat out of the attic belore it cxn
reliste 1o the asiic floor

I1's critical that this airflow is distributed nalformly, Thit means
intake and ediaus vents must he balaneed — for bl positlon and
abrflow capucilies. Otherwlse, “luat spols” can develop unider rond
sheathing, drastically reducing the efficiency and effecsiveness of
whatever vealilation s installed.

VEMTILATION DURING COLD WEATHER

When temperaiures plunge, you might think the movement of heated
air woald na longer cawse problems in altics, But that's pat troe,
With sensonal chanpes, the contitions just reverse, Beal doesn't iras-
¢l feam an atlic into the listng quarters, nsead, heated indoor i
traveds [rean the hame inbo the 2050 — along with moistuze,

Figare 7-2 Ulustrates how this process of moistire transfer ke
place. Furnace-warmed zir circulates theaagh the bouse, picking up
witler vapor penerated by activities such as coaking, bathing, and the
washing of clathes and disbes. The aveeage family of fous generates
hetween 2-4 paliens o day theaugh such activities. The wse of humidi-
fiers, commoi in many homes, provides an abandant and continual
goirce of maisture,
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Fiarg 7-20 Eareaton Worsinre meug ih dheoeph te Duiease werrlessns
g T, parcEry Avape fo StuvE, Insailion, and e purenes
Santent A prrtad i allows ardao fo s,

The prablem is especially acule in homes with electric hesting.
Wast of these homes were built sinee the mid-1970s, using slvanced
Insulation muterials aeil methods, As a resull, mostare “dght” allew-
ing minimal infiltration of aulside wir. In addition, electrie led
stHarces dlo nol redquire ae for combustion, s #nathes common
suarce af outdonr 2lr hus been diminated. The positive side of these
super-insulsied homes is, of course, he grever enecgy efficiency: But
hecause conler, drier saldoor air is kepl oug, the indoer air holds
preaier amounls of moisiure

Thie warm, midss aic [rom thie living quasers moves tonund te
atile, where the air 5 coober and drier, Thal modst air (s drawn o the
AEC 0w WS

o vapor diffusion - water vapor naturaly travels fram high-

huenidiny conditlons io tow-lumidity condittons, The force of
vapar diffusion s 5o great that moisture even irvels through
huilding materials such us sheet rock. Even vapor hurrers/
retarders, for gl dhede efectivencss, canrd totally stop Lhis
PrOCESS;

« air moyement — (hrough cpenings such s, recessed ceiling
haxes amd wiiie entries cut inte o vapor bargles.

Troiibles siart when moist ai hiis cooler rafiers, ineses and rool
sheathing, The meisiere condenses a5 wiler draplets or frosi.
Evenfually, the condensttion drips an the insulativn below, I oo
mwch waler soaks into the insalagion, ils solunse c2n be compressed
urnd {55 efectiveness reduweed,

The structueal elements af the havse ahsorh some maogsture, lead-
ing ta wooil ror and the delerionttion of roefing malerials. Moisire i
likely 1o soak imo the anle Ao and eventzally inio celling materials
i the paoms belomw,

HOW VENTILATION HELPS SOLVE
ATTIC MOISTURE PROBLEMS AND ICE DAMS

althogh the prohlems of heat and moisisre accamulation in the aiic
have diffesens causes, they shave o comman solution: o high-efliciency
venlilation systent, In warmes monils, i ventilasion svstem exhansts
[t air feom zn aiics in the celder monihs, iU exchanges waem, moist
alr with canler, drier e
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Winter creales & specinl agiic vendilalion problem in arcas where
snowlall and cold temperatures are common occurrenees. The prals.
bems beging with the formuation of ice dams which provent melt waer
from runaing off i roal,

Tee dans can fenm when:

* Warm air accinnulates in the aitie, Somlly, ihie pocle of
wilrm it in the upper portion of an adic won't result inpraob-
lems — unless the follewing conditions necur ds well;

v Lower areas of the roof remain cold. Especlally near the
eave, Where temperiiures may nol e el bigher than the
ambient putdonr alr. If the outdoor temperatire s well helos

freczing, comditions are EBwonble for the formation of an fce
dam

* A hepvy spow cover accumulates on the roof. Snow pro-

villes ihe necessary malstore and i alse acts a8 a Taver of insulo-

fion, preventing heal loss throogh the monf sheathiog, As a
result, atbie femperaiures are wpkcally warmers than they e on
s whien the rool is free of snow,

Upider these comdilions, ice dans Torm quickly, Beat bigh in the
dHic causes snow b melt near the roof peak. The water from the
mefting snow Aries towsnd tle etve ares, where colder roof empera-
fures ablow it frecze, IF condiflons persist over several days, this
releeering of snowmelt can form an ice dam,

The weight of a falling ice dam can damage puiters, el or
shrubhery hebow. Hoed damige ocenrs when te water pooling against
the dam begins o back-up under shinples. The shingles ger damaged
or destroved. For mare segions, owever, is the damage coosed af the
plateline orea, Insulation can be soaked, reducing is effectiveness.
Plos, wacer can infilieae intg bath esterior ool imberior walls, leading
b stroctural damage. At the very least, mold spores and mildew can
foem, creating unpleasont sdors and pour indovr air guali;

Frgwne 7-3: Davesitec: Hoad onleriay sl frine S horve med's
it o onn e roaard forms dediolies ioe dims,
Vierelon: Flewel v povedoed eand el et il croveding 0 ool ol

Figeernt Tedy (L} Foo clanes, Soteles Aedep mnsiphily, e destrvolivn,
(RIpIE) Vovaton' antte wdrl sov sean afirbution
& meh weare SRl

o anmsian of imsulatiog, iF wsel alone, con eliminate the formation
al ice doms. An efficient altc venlilation system must he part of any
sndutlan,

A& properly designed veniiladon syszem creates a “colid roof” — g
camlitian where the cool femperature is cqualized from top 10 hoi-
tum. An equalized roof temperaiure helps eliminate the conditions
thas Jead o the formation of jve dums,

Venlilution alone fsa't 4 compleie soluion either, Yentilation mis
b wsed with 1 waserpraafing shingle unberlayment and insalation,
(Mobe: s dilficult o say precisely how much fnsilaion will be
rerquired, Many factors, from beuse desipn o s orientaiion 1o the
weathes, ender inen the eqoation. & good rule of thamb, however. is (o
provide ur beast 10 00 12 inches of insalation. That's the equivalent io
an B-value of 380

|l damages
Snaw roal sirusiure
halted snayw

and me pansirate
ol sirictune

WiniorGuged'™
shingle urdarlayment

|

Flgaire 7-5: (LT} Werler cved feviedevde fo o amprdpciond mof
st cansing e mo sbeartl do o,
CRIph ) W eterciaed 13 werlerpronfTay shivgle underbaymes
thar fireaanls wviier S femsinating fo e rony dhenl,

Fiparre 200 The dank shaded dets are the places that Windertand
Dl rreafocd frion b mulling awier coming off the foe dam

A DEFENSE AGAINST ICE DAMS

Tor recivee the possbility of ice dams, use o ihree-step approzche

1. Inseall adequate attic ventilation, The neost elfective way to
equalize femperntures is fo create o Ycold roof"” Gne of the mos
efficient and cost effective systems uses ridge venis and cenly
prositicaied iitoke vents t distribute siflow from peak ooeave.

L. Install adeqoate atic insubition, Ate insulation seoies v
[PUTpHa s
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a it reduees heat Toss, which is a key Gelor contrthating o the
creation of ice dams

= adeiguate afic insulatlon diminkshes the enengy inpac of bving
coldl sir Aowing through the A,

B sire there is adequate insulation aroond clecrival Gxures, aml
wiring and plumbing chases, These areas often contribute to signili-
cant heat loss, Check existing insulation for water damage aud fore
arcas compressed by feat traffic or stored objects. Finally, make cer-
Lzin existlng insulation mees wday's T-value reqairemes.

3, Specify woterpronfing shingle underfuyment {W5L) where
possible. A WSL harrier can mivinize or eliminate water infiltr-
tiom inta the building strecture. WU must e installed along the
v and un the roof at least two feet beyond the mteror vl
line. Many comfracions say more ks always betler. Clased valleys
shioiidd be lined with a 36" wile piece of WSLL

HOW VENTILATION WORKS

“Vemtilate” comes from the Luin word for “to fan,” the action of
causing air o move, And thar's exactly bow ventilation works: It pro-
witless tlee conditiens thag allow e e mpve. There ace many iypes of
altic ventilation sysiems i ase today, Some svsters use all natural
fereces to mave the xir, sucl a3 il swind and “thermal comection”
(rising warm air), ther sysiems use mechanical fns o move the i
And still ather sysems wse some combinaton of natural omd meclni-
cal forees,

Elficient ventilatdon requires o very specific ope of gir movement
i pravide year-romul benefis.

A Mo of adr muss be established 1 peoduce ae changes — a
sreaddy, high volume of air mavement. That means (e system compa-
it miest be eoreectly sized and positioned to provide constanl it
Firw, mawing in & constEng direction.

VWi sl create abr movermenl in one of o ways: natural ventlagion
ar mechanical veplilation, Two key Brrces creale nalut Lie pnve-
ment; thermal effect and winl. Mechanical sentilatzon relles on o
pawer saurce such os electricity.

Firre 7+ 72 Thermal oo feffect abaribys cooler afe s, avermer o rises)
arvead Mertarrd Flow (oot oo Foo aidef] come feagetber o pentilatd an aiflc.
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THERMAL EFFECT

Thermal effect 5 the inherent propery of warm alr to rise, A well-
dosipned sysiem inkes advaniage of (Gt movemenl in twe ways:
* Exhawst vents at or newre the ridge since warm air rises.
That placement allows the hattest air 1o he removead fron the
aziie most efficienily.

o Thermal effect creates a natural circulition of wir,
Beeanse w8 warm ale rises. cooler aie falls A well-
designed sstem nsisis this momentum by placing infake venls
al the Twest pobne in the attic, tpically in the soffit or near e
paofs edpe. The cosler oir entering these venls speeds (his
cirenlation of i,

Fipure 78 Al rentiteivd by el offect,

WIND

By itsell, however, thermal effect cannol creste 1he high volume of air
movernent needed for effectie ventlasion, That's why the influence of
wind i 1he key element in designing a non-powered ventliaton sys-
ceny, You want o make the wind work i vaar advantage,

Mepes how wind ferce affects vemtibation, 1 isn't the velodity of the
wingl by ftself that canses air i move theough an atic, Instead, is the
windl's speed a2 it moves apains and over o homi's exterior surferes,
A wind-gleiven Tw of air crestes areas of Rgh and Jow air pressene
{see Fipure 793, High pressure forces air into the attic, while b
prressupe pulls air ok,

Frorere 70 W passtiigy oo A fugflend Shimpleloms™ I
vty B pressave ol the pents apemivg, el crdsos
i e e ne panlfed ok
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HOW TO PUT THESE HATURAL FORCES TO WORK

A properly desipned veitilaion svseent fequires balance, which is

achleved In o wans:

1, Airffow copoeity must be baliced between infake and
cuhianst vents.

In general, the net free aves of iniake vendng should be equal to
or greter e e el free ane of exhaost venting, (N Bel free
areie means he wial unpbsrceed ares through which ale can enter
or exil # venl, mesured o square inches.)

I Intake and exhawst vents must be positiooed w create a
proper high-low balance,

Thet babanc is achicved when: il ibe veor ares moss be high in
the actle (exhanss), with the ather hall low in the aitie {inakel,
Willsut ot bolance, the aren of effective senlilatben is lmiged woibe
lesser of ihe twn vend areas, For example, if 75 percent of the venting
ix gl nid 25 percenst Jow, ventilation s limied o the air maving
threugh the Tnwer vents, For masimom efficiency, the net free ares of
the: niake vents should be equal g or greaier than the oel free arca
of pxhaist vents,

Praper plucement of exhaustfindulor vents ussures 2 confinuous
flow of alr, moving in the desired ditection.

I planning e locaien of ingaloe and exhaast vents, own faciors
must he consldeset:

1. Intake and exhaust vents must be posilioned se hey assoce contin-

uis il g the anderside of die pool sheathing,

2, Intake venls must be bocated sothere i5 Hide possibille of rain or
siteny infilizgiion, Conventional imake producis requine installagion
in the solfit, However, there are olber intake products ihat allow
rial-ing insgalkaion,

Newe! T esineve ofitiniem ferforaraice of inlale senis, you must

ateekeet covtalin P arest above P Dntake apening Bt Socked by
aied, Bt deheis or aliic (nsadaitor.

i dElian
Biecting aitficw

] air chinle

Fgrire 7-50k (Lafl ) tngadadvon o el be fnstalled over fe
seffTrnereare Sty avea or e St fo the aitte adll be inspevded
(Bl A adocke dend o & paseipe for gie o
e firapd the ailfi,

CATHEDRAL OR YAULTED CEILINGS: Want air which mmes from
thez insidde of the house o the roof might be modst becazuse of 2 homace
humidifier, 3 wet bdasement, 3 wel erwl space, or some olber maishere
source, This cun be tbe cause of serious sheathing detedoration in
estilyeddeal cedlings if they wre ol profected o efféctive vapor
burriaer. Snmetimes a vapor barrier s oo enough. Therefore, the

T4 Chapier 7

acddition uf o ridge vent and intake vent systen, with alr spaces {e.z.,
air cluieesy of af Teast 17 Cmore o roals with lever slopes) posi-
tivned beaeath ihe sheaihing, abpve the inseladon s recommended.
Heaweser, iF pidge veniiliion is vsel vna ctbedral ceiling roof wilh-
out balanced intake venitlation, the problen can be made worse by
pidling micdst wir from e living arca opward, where it then satursies
the wond and promotes mold growth on the sheathing. If decerinzaisd
decking g fonind whove o cabednil celing, do oot replase the deck-
ing withoue addressing the rost of the probiem by fnsalling proper
ventilation and By instlling zn effective vapor barries You should be
aware that ihe best clearanee for ale speees has nol heen determingd.
Somes literniund recommends 14", hut chearances of 349" aml 2 mach
as 3° hive also been secommended. Greaser clearnes will he the
satler choice

241" Fiber Glass

Aaot Shaath, 251 Faer
TEETS ¥
H% TS

Pl i fffﬁf fﬁfﬁf ff

" Gypsem Board - ".I'B;J-:-r Barriar

Fpaore 2211 VoreriEatend cosboneal coliings
{ilfresrearian ig e borissatally S comvmivnes),

HIF ROOFS: Yenting opitans for bip ronfs are;

#  Alingle-poer ridge vents desipned specifically for the disgonal
hips af a ronf halanced with Intake vents around the perimeter
of the: louse,

# Vewting with 2 short ridge vent and foue sides of soffit venis, To
satisfy colde requirements, measore the lenpeh of both the ridge
and soffit vent: Your'll probubly achisve sulficient seniilaion if
40 percent of the vent area §s a the ridpe and you maximize
venling in the soffie

#  Power venls focaced al the upper peribon of the ronf with adequaie
itk serling af e e,

ROOFS WITH UNUSUAL SHAPES: Bood shapes such s "L T cone
anid octagonal, have an impact on the type of venting requived for
proqpes pecdfommance, Continees ridge venls i 1.'4.IEII|:IiII.:|.1iI:III wilh
intake vents canbe used effectivedy vk "L or T shuaped roals, IF
inszalled praperly, Vents should run across boih l|||. omg, wined short
ridges as bong as all anic areas are open o each ather, IF ridge heights
vary by mone than 3 feet wel the witcs are connected, venes should be
placed only adong the highest ridge, This design prevents spow infiloe-
G o eliminares & polenlisl “slomciroiting” problém where vent-
od ridzes ar varlous helghis Emdn the abr flose 1o chat level and conpro-
inise the “wtobe bowse™ elfectiveness ol the ridge nloke vent armunge-
ment. Oz, use plywond e separaee the afics and then i s alloeahle o
install rislpe sents vn the varying height rdpes,
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RIDGE VEN

£

TWITH BAFFLES
e

CATIC =\ s "W
Fipure 7-12; tn £- e Tabaped moof, oemts stoedd rin acnoss bath tbe iawg
il shart ey s fomp s sorvens e tofwe fio el oter ff o eiahis drer

Ey waare fve 3 foed, venis shoreld e e caidy sty B Iloss mitpe or
emle D i

METAL CONSTRUCTION MATERIALS
CAN AFFECT ATTIC YENTILATION

A5 a hetler comduetor tlan wiad, melad framing inid metd dect work
in the s1tic can speed condensation, which in mrn bresds problems
of mald, rol and peor indoor ale quaity, 1o name o few, Metal framing,
therefore, may increase the need for ventilatinn. insulation, vapor
retarders and other nsalerials

DETERMINING ATTIC VENTILATION REQUIREMENTS

Before the mid-19708, few people theught abou esablishing precise
pedubrements for aitic senlilation. Homses were nog build a5 air tight as
they are ks, 1f 2 home had any attic ventilation a1 all, it usually
coisistel of some undereive vents, In some warmer areas af
coumnery, one or more louwers might supplement ihose veats (the pur-
e being, “to catch (b breeee', I especially warm negions,
attic fan might be installed (even though there miglt not be sufficont
intake venting b assure proper lunetioning).

Even if designers and specifiers had wanted 10 caleulate specific
reqquirements for temperature o makstaee reduction, they had linl
rescarch-lased information o guide them

The Federal Honsing Atministration tried 1o close (at information
map with minimum propesty stanidards [or buildings with ene or i
living units. Since then, olher starikards have been developed. An
example of current minimom requirements for ventilation comes
from the 2009 Inteenational Residential Code (IRC) Section BS06:
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R406.1 Vemilatlon required. Enclosed anics and enclosed
rifter spaces formed wheee cedlings are applied divectly o ihe
uenbzrside of pool rafters shull have cross semiilatien for each sepi
pace spact by ventilaling epenings probecied agiinst the enleance of
rine o snow,

REO0G.2 Minimum arese The ot net free ventilating ares shall
ot he Jess than L1050 of the apea of the space ventilated except
that reduction of the el ares e L300 s permited, provided thal
at lenst 50 percent and not more than B0 percent of the required
venillating area is provided by vemiilators located in the upper por-
tion of he space 1o be ventilated at least 3 feet {914 mm) ahove
ile eave or cornive vepls willi the alance of the reguined seniil-
fion provided by eve ar comice vents. As un aliermative, the oel
free cross-ventilation prea may Te eeduced o 300 when o Class |
or I vapar harrer 14 instatled on the warm-an-winter side of the
cedling.

RA06.3 Vent and insulition clearance. Where ewe of cormice
veris are nstalled, insubation slkall nog hiock the free Bow of air A
minirmm of 2 17 space shall be provided between the insulation
andl the reaf shezibing ag e bocation of ihe veal

The Intent of the requirement, is w estahblish minimum standuards.
If you want to insgall an effective, year-round ventilation sysiem use
tlee 1050 radde. This ralie tkes inte pecownt that iday's homes an:
it with = r remoiteled with — maberals (dewrs, insielitien, win-
daws, eqe, ) that are more energy elficient. Consequenzly, these homes
are more diright and need more aiibc ventidaien

VEHTILATION STANDARDS AND SHINGLE WARRANTIES

STANDARDS FOR VENTILATION: The Heasing aod Urban Deyvelap-
ment amency, model building codes and ASHRAE have set stanclirds
fior aitic eplilation. Moz shingle manufacirers ave adepeed tese
seanclards o5 minimum pecepiahle ventibation requirements in feie
shingle warranties. The stanibards require @ minimum of 1 square
foot of met Free sentilation are for every 150 square et of anic Avar
spuce, HNowever, if approximately hall of the open ventilatlon arca is
in the upper portion of 1he roof, such as af the ridpe, and holl is in
the lower aees, sacl: as 21 ihe sodfits or coves, the standard reduces o
| sqquare foug af nel free veniilatien for every 300 square feel of 2
flaor space, A halanced system allows 7 less resteicted, even flow of
alr through the atic space. When in-and-out ventlation cannot e
enually lalanced, research indicates b il 3 Beiter 10 have some-
what more ventilation area ol (e lower pan of the ot
WARRANTIES: Shingle manufacrurers require that roaf systems in
whicly its shingles are instailed meet HUD or local budlding code
standards for ventilagion, 1T nal, the shingle warranty lerms may be
vl in whole or in pard.

{hagiter T i)



GENERAL YENTILATION REQUIREMENTS
FOR CERTAINTEED SHINGLE
WARRANTY COMPLIANCE

o 0 fuill itk w0 ridpe vencilation is instalbed, e paiio of
fed Froe Ventilation Ares CNPYA ) amiie lonr space must he
af least 1AM

# In mosl oiher cases the catio regquiced is 10050,

If thae 14050 cinmal be abiained, the shinple rool warrany
fiar v CertalnTeed asphale compasition shingle will e
récluced e masimsmn of D veacs sqilour Suresan
profection, with respect to shingle problems ndaled

b fhee absensce of pdviuate seniilation

{see warranty for delails).

CALCULATING REQUIREMENTS FOR AN
EFFICIENT FIXED VENT SYSTEM

IF yon want 1o instadl an effective, viseroionl ventilation sysiem folbow
the steps below which are based on the 17150 ratio, This rutio tkes
i acemant thal oday's bomes are biilt it - or remodeled with —
materials {foors, windows, Insalatlon, e} chat are much mare air
tight than ever before and need more ventilation,
Note: The folfowdng process & used fo colenlate requirements fir
non-fowered vertilation spslems,
L. Determine the square fatage of attic arca e be
venlilnied
Multiply the lenpth of the atie Gin feeth by it width.

Example: Far this and the lollewing caleutations, we'll assiae o

praject lrvalving a home that s 2 40° by 23" anic arez,
Calculation:

40" % 23 = 1,000 5q. ft. of atfic area,

CDeterming the total net free arca reguired. Once (b iz
suare fonape i5 known, divide by 150 {for the 17150 ratio) . That
ddetermines e wal amount of pet free area nesded fo properly
seplilace the adle.

Calculation:
1,000 =5q. ft. = 150 = 6.6 s0. ft, of total nel fren araa.

. Determine the woount of intake and exhavst (low and
high) net free area pequired. For optimion pesfommance, te
attic ventilation system must be halanced with intake and exhans
viriits: This i a simple caleolation: just divide thie answer Trom Step
2 hy,

Caloulation:
6.6 + 2 = 3.3 sq. ft. of intake nel frea anea and 3.3 5q. ft.
of axhavel net free arga.

4. Convert to square inches, The pel free area specifications for
attic ventilution products are Hsted in square inches. Therefore,
lers comwerl our caloulation in Step 3 from square feel o sguare
inches, To do this simply muliply by 144 (which is the number of
square inches In a square foot, )

Calculation:
3.3 o0 fl. x 144 = 475 s5q. in, of intake nat free area and
473 5. in, of gxhaust nel free arga.

Bt

™
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5. Determine the number of wnits of exhaust and intake vent-
ing vou'll require. To make these caloalations vou'll need 1o
kmoaw the net free wren specifications of te exhaust and intake
vents heing specifiedinstalled for the project. As a guide, il Tahle
o page 77 Lists the net free ores specifications, in square inches,
of Air Ve intake and exhaust senis,

To perform (he caloalations, divide the nel [ree aren requirement
from Step 4 by the approprinte fgore from the Net Free Area Table.
Far owr example, we will use be figures fordie Venr's ShingleVent® 11
riclpe venls and underenve venis;

Calculation:

(for 4-foot length of ridge vent)

475 20. in. = 72 = 6.6 pieces of vent [or seven 4-fool

lengths of ridge:vani)

(lor 16" x & undereave vent)

475 50. in, + 56 = B.5 pieces of vent {or ning 16° x B°

WAL

MEET MINIMUM CODE REQUIREMENTS

To determine how many sguare feet of KET FREE VENTHATION AREA
(NFVA) vou aeed for o balanced soffit o ridge vent sistem. use this
Tl
Si, i, of attic fioor space = 5q. ft. of NFVA needed
a00
(MOTE: “5007 will k& chanped to 150
for homes withowt balanced air Taw)

P determine how many lnear leet of Air Vent Ridge Ven! you eed,
use this formuli:

12 HPVA neaded x 144 = 16 = feet of ridge vant neaded,

To sletennine bosw neany linear feer of ATR VENT CONTINUQUS SOEFIT
VENTS vou need, use this formid

/2 nal-lrae area x 144 + & = feat of soffit vent needad.
NOTE: soffil venis must be installed evenly ulong all soffiss,

CALCULATING REQUIREMENTS
FOR POWER ATTIC VENTILATORS

f vae plan an insialling a power fn, yoo can catenlale intake amd
exbenst requirements wsing the following formils;
I. Determine the fan capacity needed to provide aboot 1 e
12 ale exchanges per hour,
The formuls iz AMc sgusre feer x 0,7 = CEM capaciy
For example, using the same dimensoens as the presious example
Calculation:
1,000 50, i, = 0.7 = 700 CFRE
Note: For roots with @ 7002 10 10012 roed piich, vow may want o add
s more CEM; and for roods 1012 pitch and higher add 306 more
CFM 1o hamalle the Lrger volisme of atic space.

L Deteemine the amount of intake venting required.
Thee fermiln is; £FM cuting of fan + 300 = square feet of inkake venti-
Tatien neetded.

Calgulation:

700 CFM + 300 = 23 square feet.

CERTAINTEED SHINGLE APPLICATORS MANUAL



3. Comvert 1o sg. in. by multiplying by 144 (which is the num-
ber of s, In, in o s i),
The formula is: sq. i, of intake venlilation net free area x 1447 59, i
af intzke venilbaion net free aren nesled.
Calculation:
2.3 5g. 1 144 = 331 square inches of
net free intaka area

Tio fimdt the number of intzke vents roguiced, use the et Tree Area
Tuble 08 explained earlier in Step 5 o the Jeft,

MET FREE AREA TABLE

» Mini-bonvers, which are typically used with other wpes of intake
venting; they're ton small by themselves 1o provide sufficient net
free ares af intake. In most applications, ey e installed in an
exterior wall to hedp elimimie modsure that collects in e wall
canity, To be eflective, minl-lowvers must be installed below the
source of humidity (such as o babrosm or londry area), That
piacement allows a flow of air 1o collect the humidiy and carey
it inta the HAEc,

» Venled soffit paneds, which are vingl or alaminum soffits with
vent apenings already cut ints he pnels. Be sure 1o check the
net free area of the panels e assare they provide enowgh venti-
Fatian e balance the sysiem.

Type of Yenl Hel Frae Allic Vent Area
{50, in, — approsimale)’

High Varis = Exhas!

_Fifteryiant™ {8’ length) ; 144
Shinglavent® 11 (4" lengih) [
Hip Ridge” Vent {4° length) 18
Rool louver ol
Wind turbing (12"} 112
Reclangular gable venls
12 a2y 56
127 % 18" a2
14 x 24 == 145
B 50
24" w3 524
Low Venls — Intake
16" x B undergave vent i}
16" x B undergaue L 42
16" % 4" undereave vent 28
I]u:un1|r|u[:-.|5 snﬁll: want & venled drip edpe: 8 lenoih 72
~ Shingle-cver intake The Eu:l;-a vent: &' length a6
F_n_';rf-:lrmed aluminum solfit Ona square foot 14
Laneed alumlnu'n s0ifit: I:.'Ina S{UAre fn:]ul 4-7

*Be sure to chesk spetifications far Individul products
la determing actual net free vent area,

TYPES OF ATTIC VENTILATION PRODUCTS

In peneral, ventilation components can be divided feo two main cate-
gories; intike vents aml exhacst vends

INTAKE VENTS

The bess locatbon for ok vents is in o near the roof eave or fow al
the raofs edge, pleced on boah sides of the mal,
inlake vents are availzble in mony designs. In choosing the right
unit for a particular job, you have o consider (e sreciure of the
hoime, the ares where the units will be lacated and the net free area
provicled by eseh wnit,
The masl comman twpes of inltke venting are:
s Underesme vents, which are meunted in the soffit, Uiz sary in
size from 16 x 8 1o 167 x 47, Net free area varies according 1o
unit size,

= Conptinuens soffit vents, which are also weasted in the soltit.
These units vary in length, with the typieal length being 967

» Yenled drip edge, which |5 used on homes siflout an edve 2o

» The Edge Vent Shingle-wver intake whicl s a ronf-top Instalfed
vent aailable in 4" lengtls.

CERTAINTEED SHINGLE APPLICATORS MANUAL
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Figare 7130 T urdereven rentt, oo irleke soitd, alfows peeved air
do oo b i A d foafoud on e wmaersile af i ea,

Fronee P-Fd: A poanf g soffid eead fabes i orseme i s 1

focted o e rendersioe of the oo,

Fipurie 7-154: For saffifloxs apiwivatioes ceiled deif eige

comibined o e edge il ik fopers,

Fipurn 7-1 55 Wille comvemionvd Gidadyy vedils regeiine Tustalm'on
dre the s oo i oecRbr prateciin, B shirpe e
frbibe ! The Eefpe Vot bax-boen lesiprie o ron-fap frefalla'ion

e TR WeEiier Seodeciion

o |
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Here's a T#I' oo W Srstreflineg rivlpe vond oot pgread sofT38 contifalion, wff otfer exhans! eonle ol e Bocked with plywood or
st Attle fans should aiso be resnoved and fhe decking replaced wheve e fan was Tustalied
(el ¥o Vivioeind Hoe s Ovelaird) Peansylaid, )

—_

EXHAUST VENTS

Exlivnst vesns sre designed 10 permit an eficient, unehsencred sut-
v of sitie ale, These unlts must be designed e prevens Gor at least
iminimiee) cain and soew infileidion. Txbanst vents maost be used wih
iniake vents 1o provide proper highAes balance and thus an adequaie
[ of air threogh an ottic,

Exhaust vents are avallable In ditferent deslgns:

Hoof leuvers

Haol lonvers (also called rond pois) are insalled as close fo the roof

ricge 25 possilde i allow mosimem relense of moisiere and overheat-

ed ale, They are avallable in rooel, square and slant-back styles.
Deecaansee thiey' e instilled near e ridge, tey provide @ comtiniois
abrflow abnng minst of ibe underside of the raol sheathing, The alrflow
patsern s’ unifenm, bevwever, so for masimun effectiveness, vk
shaold he spaced equally along the rond,

Fiprere 70 A oS i o el sond focaind' s the Aol

Galile louvers

Guble lavvers pre tpically installed in e gahle ends of the bonse,
T types are avalbabie: vecianpelar-and riangular In most insialla-
fions, o onilis placed ot escl pible enil,

Sparre 7207 e peadde -fnpvey; e et veddt, atlies aniaivd
o b R oand of He sttie, There wre facafea of Mo onds of the aftie,

hagiter 7

Node: S Tries fonpors anr Sesfalled fu epbesie gable vinds,
redtbaat Fudvbe penting, fr fe mistalen ssniflion thal a gosd
“prags Tor wlaie can provide advgrale centinion, Whet [y
cally bapiers, however, & ffustrated (o Figares 7-18 and 7-1900F
retied et 5 porfeirdioalne St Ralpe e fowiers el as
Bl fitale and exhans! venls, promalng vertfiation anly i the
erves genr the perds, I e wimd directfor ds forallel fo-fhe i,
@ cross floweof alr 5 esfaliizsted, atthogb the flom fends to dip
foasvaered Py entffe fTen, oerifong Far Brottest wie 580 a8 W ivderside
of the roof sheathing. Of conrse, {f absolntedy no intahe venting
eard e festentfed vl Fone proifvids f M it w Bssseranly drsitla-
tion 15 firgfarabie to no vertilation af all

Figare 7- 08 WD pda blawdng pertesrdivilar fa the rldpe,
A faurers vt ax fodh ity ared pobeus! ends

Fagaree 700 Wikl aoined Sdeefug el fo tio riape,
aiflonr lifes fowpand i @it foor inaving the Battest afr still
it yisirleriade o the o sbealiing.

HEVER MIX TWO TYPES OF EXHAUST YENTS

When ridge and sofficveniilation 5 adided tooan atie wiil
ather vents in place, such as gable end vents, roof lomers,
wingd tighines or power fans, vou must remeve or Mock off
the other ventiloiors, When instulled propeely, idge and
salfit susiemns deaw ale in the hoimm (sedlis) and out the
fop Cridped. Diber open venlilaor bedes in the rool or
galde will- shoreout he low-o-high dealt and diminish ihe
veatilaton clfeciiveness,

CERTAINTEED SHINGLE APPLICATORS MANUAL



RIDGE VENTS

Ridge vents offer unique advantages compared 10 ather ipes of
eahaust vents, Those acdvantages include:
o Maximum eficiency. The hest ridge verts use an exiernal bal-
Me designed 1o draw heated aie from an aide regardless of wind
dizection or foree, Fipare 7-20 shows how Gat bappens.

Fipiree 7-200 A el Fifterbosd® croites an aveg of fow prissrre an
bty sl o the Aol pent, I fitemmily i i and o fhe citle
Moty bl atades of e omf,

When wind direction s perpendicular (o the ridpe, it strikes (e
exiernal haffle and jumps over the ridge. That movement creites o
Bernoulli effect, covsing bow pressure (o develop on both sides of the
vent, When that happens, air from the attic is “Ubed"” out. in much
b same way low pressuere created shave an wirplae wing gives I
et plane [refer also lo Figare 741,

The same thing happens when the wind direction is paraflel o he
ridpe. it moves up and aver the ridge, creating @ bw pressen: e,

I adddition, when linle wind force exisis, rddge vents ake full
adlvarttage of the thermal effect 1o maintn e clreulation across the
underside of the roof shexhing. Warm air rises (o the ridge and
exhausts through the vent: That allews 2 contirwaus Bow of conler air
i enter b intake venss, Oaly ddpe venls use thermal effect efficienly
anil efectively, becanse only ridge vents provide contouos and umi-
farm air mosement alang the full length of a rool
Note: For best pesulls, imfake venling shontd be divided equally
atong bath sivles of o striclune

o Maximum pic movement. Ridge vems with an exernal baffle
provide a kigher volime of alrfow per square fong al attic dre
the Ay nther ficed pon-powered vt sysem: That coaclusion
iz based on 2 series of imbependent tosts that measured — and
compare] — ihe volome of air mevement provided by ridge
venls and ather fised vent systems, Exernally baffled ridge vents
wark beler because they take advantagy of to nameal forces:
ihe ihermal effed Cle fcl i waemeaic cises) aned Jow oir
presegre that is created as air is defllected hy the bafie up and
pver the ridpe vent o create an area of low pressure oo holh
sicdes ol e ridge vent Lsee Figare 7-%),

s Uniform alr movement. Because ridge vents mn the eotire
length af o rond, they provide & andform Aew of 2ic along the
unilerside of the roof sheathing, Thsat aie movement belps elimi-
nate “hat spots” et can develop with ether pes of eshaust
venls — even powercd venls, No other exhanst verl provicles
this fvpie of wirflow panteen.

« Muxinum sisual appeal, Most ridge sents offer o low-profile
desipn that minimizes its appearance on a rool. Shingle-over
dlesigns allow optimum blending with olber roal materials.

Fizary 7-24: {Ton) Ridpe veved shrter thar e molae lerphle
Jreserrdy i rndraclii “hreken” afivaerace
(et | A rivle vent shovdn stend alf e ey o s end o rhe ronf
I e ot ol of the oy o smooth “nbroken” roof o

1t's impartant 1o emphasize that the advantages listed alose apgply
anly o pidge vents that use an externd hafle design. A series of inde-
pendent feats s concluded that only an external baffle can divect
ke wind up and over the senl. That's significant. beeanse it's (bt
controlled Tow of wir that creates the area of low pressune that caus-
essair o he drawn or pulled from an aiic.

Firee =22 A rodl vered adth avg itered e, or wifbodid ey baflie ar
i, oo gt P e froant R et Beouply borb sivder o e o,
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Fipure 7-23: A exdormally befiled vewd “palle™ aifr front ie eilic
dhiroaa fradie sivke eyl pend

Ridge vents without o esteenal bafle weee ingffecoive, failiog o
creabe the Low air pressure needed oo exhanes atiic air through both
sides ol the venr, As o eesaly, lesiers concluded that “an external bal-
fle was e most sipnificant contibaior tothe peformance of 2 ridge
verl”

WIND TURBIHES

Wingl urhines nse a moving part e help exhaost sl from an sdiie,
That weving part consists of 2 secies of speciglly shaped sunes that
nurn wind force nt a rotary motlon, As the spinning vanes gain
sebocily, they create an -area of low air pressuee, That low pressure,
inoien, pualls air feam an aie,

Althogh oot 25 efective us ridpe venis, wiod webing provide 2
low-eosi aleermative in areas where consistent wind speeds of 31 leas
5 mph are ypical, Withowi thil minimad wind speed, wind tfurbines
2el psaenlially 25 paol lowwers.

When the wind i5 blowing, lwwever, wind furbines cun be effectise
AT EEETE,

T provilde maximum vendlladion bepefits, wind nerbines, like roof
lonsers, must be egually spaced along 2 reof, Otherwise, venilation
will be focused in the area surrpunding the wind twrbine, allowing
it spots i develop in siler arexs of the arie,

Frarere T-24; Wil tuvbhines ave focrieed mever S nivlee e
aarat pesel fo eoterast anfr e e allic,

Hib Shvaiter 7

POWER ATTIC VENTILATORS

Like a wind wrbing, a power fan uses the rotry moiion of blades toe
draw hot air from tle atiic; Bui instesd of vsing wind pawer to drive
the Mades, prwer fans use elecericiy i drive high-efficiency mators
or sanlight if they are sobar powereld

Urlike o wind nebing, however, the effectiveness of 2 power Tin
isn'l dependent on wind force, Instead, a pywer fan ks woroed oo and
off a5 needed, ducomutically, with Whsermostar and hnmidisca controls,
(o some models, an imdegral humidistat contred is standand; io most
enoleds, Bowever, a hunidisian iz an odd-on oplion, Gepeeally, solar
prwered Bns do oot have thermostat or humddisiar comirels. )

Bepending on the sige of the motor aod il efficiency of ihe blade
desipn, power fans can move moee than 1,500 cublc feet of air per
eniniile Thet high volume of gic moementis erificil, To ensire ade-
qqute venlilation, prwer fans must provide at least 10 chappes of aigic
ddir every b,

Although a power fan can move 2 large volume of alr, ppleally o
siogle wnil cannol “vcum™ all ot gic oo onatte, Usually, weopro
vide unlform: alr movemend along the underslde of rond sheaibing, 2
secies of power Eins mist b spaced equally along 2 rool

v 7225 Fower s are wead fo mare farge dolames of wle —
vt peaesed eaptiny foor beared-Feavordd B oyl

When evaluating the fexsihiin of nsing power fans, i importan
{0 evaluabe one Betor which is considered 1o be 2 major dizadvan-
tages nanely, that pewer fins cannat vent away malstoee during the
winder unbess fhey are equipped with bunddistan condrals.

If thiz i5 2 problem in your climate, it can he solved, by uslng 3
perwer Fam fhal has a bumidistol confral. When that's dooe, peaer
fans do offer key benefits. For one, ihey ensape o high yolune of air-
Mo, even on days whien outside wir is viroally 6l G common
acenerence in infand arexs on hol summer davs),
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