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ABSTRACT

The fan pressurlzatlon nethod has been wldely used by groups worklng wlt,h bulldfng
retrofLts and wlth new construetlon to evaluate the air tlghtness of bulldlng envelopes. To
ensure unlfornlty 1n the testlng mebhod ASTM Standard 8779-81 was developed. Thls standard ls
nevlewed wlth comentary on practical aspecbs of lts appllcatlon. Callbratlon of the fan
pnessurlzatlon systens, often refemed to as blower doors¡ wlll also be discussedr polnÈlng out
whene callbrablon dlfflcultles have artsen and the lnpllcatlons on fleld lnspectlons. Use of
fan pressurlzatlon together rlth lnfrared scannlng ls one of the best nethods to ptn-polnt a1r
Ieakage sltes ln bulldlng envelopes. The appllcatlons of such nethods ln a varlety of bulldtngs
w111 be dlscussed ln order to denonstrate the utlltty of the nethods 1n the evaluatlon of
bulldlng tightness, lncludlng seasonal variatlons; effectlveness of envelope seallng; and the
locatlon of problen areas 1n the bulldlng envelope.

INTRODUClION

It ls well known that the natural pressurlzation of bulldlngs takes place bêcause of the
speed and the dlrectlon of wlnd al the bullding slfe conblned wlth pressures caused by atr
buoyancy due ùo the difference 1n the air tenperature lnslde versus outslde the bulldtng (ASHRAE

1981). However, these wlnd and stack effects that encourage alr leakage through t,he bu1ld1ng
envelope tend to be too unpredlctabLe to adequately docunent bulldtng tightness. Instead, fan
pressurlzatlon has been used for many years by the research conmunlty to neasure bhe alr
tlghtness of bulldlngs. More recently the teahnique has found wlder appllcatlon ln evaluating
bullding envelopes ln order to neet alr tlghtness goals ln new constructlon and to choose
approprlate retroflt optlons ln exlstlng bulldlngs.

This paper brlefly dlscusses ASTM Standar<! 8779-81 ( ASTM 1984), whlch outlLnes a sùandard
procedure for conductlng fan pnessurizatlon tests, descrlbes bhe equlpoenÈ currently avalLable,
enphaslzes the lnportance of approprlate caltbratlon, and presents fleld experiences that point
out both the potentlal appllcatlons and'the necessary cautlons uslng fan pressurlzatlon.

ASTM Standard 8779-81 was developed ln order that consistent procedures be followed to
conpere the alr leakage rates through a bullding envelope. The standard ls pr1nar1ly lntended
for one-story bulldlngs. A nunber of cautlons are expressed ln the use of the standard
procedure lncluding the need for appropriate weather condltlons. Baslcally the procedure
lnvol.ves fan alrflon neaEurenents at speclfled pressure dlfferences across the bulldlng
envelope. The resultlng pressure-flow proffle ls used to evaluate buildlng tlghtness. Flgure
fron the ASTM standard lllustrates such a pressure-flow proflle. The tnfor"oatlon derived from
the test procedure ls relaled to the alr leakage flow through the bulldfng envelope. The
standard ls currently betng updated. Questlons such as how to best expness bulldlng alr
tlghtness, e.g.r enphastzlng Equlvalenb Leakage Area (ELA) rather than air exchange rate at a
speclfled pressure dlfference 1s belng consldered.

The cholee of equipnent for fan pressurlzatlon and how the equlpnent ls callbrated are keys
to the vlablllty of the method. The callbratlon of the equlpnent wlll be dlscussed IaÈer 1n
sone detall. Here our conrments wlII be confined to the avallable equlpoent. Flrst lb should be
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recogntzed Lhat altholgh fans exlstfng ln the bullding could provlde at teast a part of the
necessary pressure dlfference, these nay be lnadequate to satllfy the ASTM standard, whlch ealisfor pressure dlfferences ln steps up to 0.30 inches of rater (75 pascal). To satlsfy the
requlrenertts approprlately slzedr varlabLe speed fans typlcally nounted ln doors (blower doors)
have been used exùenslveLy. l{lndow-n¡ounted fans have found fewe¡. appLlcatlons. 'ftle sÈandardcalls for neasurenent of the reeuJ.tlng aLrflow at each pressure step. Fan pressurlzatlon
systeos thus have been designed wi.th flow neasurenent capabilLtles bultt 1n, or have reLled onflow caLj.bratlon cha:¡'bs or'al¿crfthúe based on rneasured fan speed. Use of stanclard flow nozzles
has been one widely used approach ln dlrecb flow neasurenent. Tbus, depend.,Lng on the
n¡easurenent features and the deslgn concept the fan pressurlzatlon systens have resulted in the
use of a ¡ride varlety ùf geonegrlcal shapes and congtructlon naterlals. Wlthfn the past fewyearß &orê than a dclzen ¡¡anufacturers have pnodueed blor¡er doors ln the U.S. and Canada.

STAIÐARDS

The ASTM standard E?79-81 (¡.srl'l 1984)r for Eeasurlng alr leakage ls nprlnarlty lntended for useln ona-s,tory buildlngs.n The propos,ed Canadlan Standard (CGSB 1984), nls appllcabte to snalL
detacheC buJ-1<tfngs.n Many other types of b'-¡lldlngs are encountered by the research and
conüractlng couuunltles dr.irlng the cotrrse of retroflttlng a,nd new constructl<¡n actlvltles. Thcsebulldlngs ean prÈs{ìnt a ¡¡unber of problems ùhat are not dealt wj.th ln eltl¡er of these standards.

For lnsÈance, the ASTM standard requlrenent to nalntaln a nunlforn preEsunen ln ùhe
condltloned space to wlthln the prescrlbe<t 20f of neasuned lnslde to outslde pressune dlfferencels dlfflcult uslrrg a pressurizat,fon devlee loeaged ab one place ln Èhe thernaÍ envelope oflarger or lealrfer structures. Flel.d experlence has shown that the pressure drop wlthln the
bulldlng lnterlor w111 place sectlons of the envelope outslde gtìe bounds of thls requlrenent,
e.8.r ef locaflons on the second or thlrd floors of a large house, dlstant from the
pressurfzati.on devlce. Moreover, fleld tests show that eeallng uajor ieak stteE renote fro¡¡ the
blower door can show llttl-e or no change 1n flots through the preeourlzatlon devtce. I{aJor
leakage sltes close to.+,he fan can al¡o i.n¡îIuence the ppessure drop acyoss other sectloñe of i;he
envelope, and nake 1t rlljÎflc'¡lr, go meet bhe rrnlf¿¡ru pressure requlremenL. The ASTM sùandaral
(ASTM 1984)r polnts out that lt 1s lntended for one-sbory'oul1rltr4gs and bhat addlt,lonal storles
add stack effect preasures on the order of two paseals per floor for a 40F tenperaturedlfferentlal.

The standards conslder de¿achcìd houses, but wlth the rtsing housing prices and avaltabillty ollland ln rnany areaö, townhouse and condoniniuo constructj-on has becone a donlnant part of theresldentlal narket. There ls a posslblLi.ty cf slgnlflcant alrflow between the abtache<l
dwelllngs. Swedfsh resr¡archers (Nylund 1979-80, Lundln i981) have observed additlonal airflow
rates of 6l Eo ?5Í fr<¡ro the adJacent r<¡w houseg co ùhe reiw house under neasurenent. Exanples of
sucl¡ lnterce'municatLon are currently belng seen ln the appllcallon of the fan pressurlzallon
nethod to the alr lnflltratlon reductlon progrann of U.S. nrilf-tary family houstng" Tb¡e ASTM
sùandard procedures ln a nodlfied forn are belng used by the nllltary. The ni1lt,ary
speclflcallon generally states tl¡at no air lnfllÈr¡¡tion reduetlon neaaures will be done û.o a
houslng unj.t that has an 1nlt1al a1r J.eakage of lees then 10 air clranges pen hour (ACH) at 50Pa. Wlth alr J.eakage between unlts, the ehaiae as to whether or r¡,ob retroflttlng wlll takeplace can be directly affeeted. Tlre slandard at present does not consider such effects and moredafa are needed.

Before dÍscusslng approaches to redress thfs problem, other exanpJ-es fron fteld ,tesilng
more conplex bulldlngs should be consldered. In testlng a Z0-yean-old nasonry, nultlfanltybulldlng, fndlvidual apartnents neasured Z to 3 ACH at 50 pa (Harn¡e et, al léé¡1. TestJ.ng Inother nasonryr an t¡ell as frane ccnstructlon epartnen{¿ buitdlngs, level-s op 1b to 3C ÂCH ã" ,o""were evldent, the alrflc'ws ülea conbtnatlon of'lnslde alr fron the adJaeerrt
apartnents and outstde alr fron he envelope. The 1or¡ end of thls scatè wouLdfndicate that tndoor alr quallt sily result wtth the wl.ndows closecl (the
condltlon for measurl-ng envelope '!1ghi;negs). The low end nunbers are useful to pinpolnt posslble
lndoor alr quatlty problens, whlle the hlgher values have conslderable uncertalnfy because ofposslble lnteraction with adJacent spaces. Evaluatlon of the volune of alr enterlng fron the
adJacent areas would be posslble wllh lhe use of nultlple blower doors, allowing prãssurlzatlon
t'o take place ln untson, or by estlnatlng flows based on pressure neasurenents taken 1n theadJolnlng space as has been denonstrated by Swedlsh researchers (Nylund 1979-80, Lundln 19g1).
Nylund (Nylund 1980)r has proposed a method to 1l tegrate the tlghtness tesbs fron a nunber ofj.ndlvldualr lnterconnected zones to arrive at lndlvldual tlghtnãss tevels.
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CALIBRATION

Leakage rneasurenent of buildlngs ustpg fan pressurlzatlon denands accurate flow neasurenents
over a wide range çf flow condltlons. The flow neasurenents are generally related bc fan rpm and
pressure dlfference. TyplcaI houses Eay vany fron snall, tlght structures.to large Iealcy homes
and, thus, one ean antlelpaüe flow rabeg nanglng fron 6500 CFH at 0.05 of water (12.5 Pa) to
¡1151000 CFH at 0.30 of water (75 Pa) (Persily 1984). Thls flow range would nornally exceed the
capabllltles of a slngle fan.

I{hgrg do we obfaln such extenslve flow and preesune calibratlon data,wtt,t¡ associate¿
accuracy 1lforoatlon? Manufacturers of fans w1l1 usuq,Ily provlde Ilnltqcl f,Iow data at spectfic
rpn and pressure dlfferences. The rpns chosen are noroally those of standard motor speeds, 1.e.,
1725 and 3450 rpn. These values nay be based on actual callbratton data or could result from
calculated values based on fan deslgn, or extrapolated by the use of fan laws. The best data'tle
can expect fron the fan nanufacturer are flow valuei that were produced by callbratlng the fan
accordlng to ASHRAE (ASHRAE 1975) or AI'ICA standards¡(AMCA 196?). Khõt¡lng hoi{ nueh air ls,
flowlng through the fan at a glrren seL of condJ.tlons unfortunately proves to.;be tnsufflclent.
The above standards require Èhe fens be lnstalled in a teEt ohanber tn a speciflc.nanner with
flow stralghtenersr settllng screens, lnIet bells¡ or ducts, etc. Because of the.portablllty
and ease of lnstaIlatl.on requlrenents of the bloweri d9ors, sueh flow condltlonlng,features are
noü used and' thereforer the flow at a speclflc rpn and pressure dlfference wlll not be the sane
as the factory caLlbratlon value. Protectlve acreens or other obstructlons to fan flow are also
lnstalled ln the fan sLrea¡nr which changes the ftor¡ characberlsttcs. Sone blower -door
pnactltlonens have used nanufa.cturersf data and the'fan laws, to genecate a fanlly of .)

ncallbratlon eurves.r Others have used unlgue eallbratlon fac.lIltles such as a house or arblght roonrf to develop flow lnfornatlon.

TabIe 1 lll.usbrates how ¿is'ç.repanclep between oarefully ccnducted callbrat'lons can-easlIy
arlse. the daba tabulated ln Table 1 are l.lsted under the general headlng of nornal (deslgn)
fan rotatlon and reverse fan robatloo,: Thg ,reason. fon Chls 1s: that, used j.n a blower door,
electrlcally reverslng the.vanlable-spepd fan oo<tor:ls nornaLly easler lhan revenslng the entlre
blower door or fan couponent to pæessurlze.t,he buildlng.

The llstlng under nPrlncetonrf ls a serles-àf ufor"" door callbrablons conclucted by CEES
personnel ln a rooftop enclosure orlglnatly used for thernal testlng (Perslly and Blonsterberg
1979). the Î8-lnch-dÍameter fan, used 1n the blower door deployed by Prlnceton Unlverslty and
varlous house doctorsr was testqd as a bloner door assenbly r¡ounted 1n the doomay of bhls
elght-foot-squarer twelve-foot-hlgh enclosure. A serles of sharp-edged orlflces were placed ln
the walls of the structure, and lnslde-outslde pressure u¡easure¡nqnts were uade wlth sensltlve
lnstrunents. The pnessupe dlfference acroçs the orlfice allowed one to debernlne bhe flow rate.
Tesfs were done under very caln wlnd condltlons,to lessen,the effect of any drafts or gustlng on
the orlflce wlrlch would lntroduce slgnlficant errons.

Tbe colunn rChanbern refers to testLng done ln a dedicated test chanber speclflcalty
deslgned for blower door callbrallon. Thls chanber 1s four-foot-square by elght-foot-lon6,
termlnatlng ln an 18 1/2 lnch diameter duct thab houses,flon-neasurlng orlflces, flow-
stralghfenlng devlces, and a varlable-speed exhausþ fan. Followlng the ASHRAE 51-75
reconnendatlons (ASHRAE 1975), the flow was dlrected through the appropriate setlllng screens ln
the chanber. The orlflce pressure drops and chanber pnessure levels were oeasured uslng the
recoomended pressure, tap arrangenents.

The last colunn; labeled iNBSÍ, provldes callbnatlon polnts obtained fron the callbratlon
by Perslly uslng a tnelve-foot-long by Èwelve-foot-wlde by slx-foot:hlgh test chanber at the
Natlonal Bureau of Standards (Persliy 1984). Hls neasurenent teehnlque used a -constant flow of
tracer gas lnto the exhaust duct. The nethod refled on tracer gaa concentratd.on neagurements at
the duct exltr wlth the degree of dllutlon of the upstreap inJected tracer gas provlding a
dinect r¡easure of the airflow. The result of bhese tests was a.,re1atlonshlp for flow as follows:

Q = (74.52{.d ) exp (-45groiz Lp/pu?)

Q ls the flow rate, cublc feet/hour
û) is the fan, ram
P ls the air denslty, Ibs/ft5

Ap 1s the pressure dlfference¡ lnches of water

lrhere
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Thls for"n of the flow equatlon l..s dlfferent fron the caltbration equatlons resultlng from
the rPrlncetonr and rrChanberñ results. These equatlons are as follows:

tPrlncetonm (135.66 u )-(212237 A P) nornal
( ge.86t¡ )-(158602 A P) reversed

(2>
(3)

nChanbern

a
a

a
a
a

(126.6 t¡ )-( 195297 
^ 

P) nornal
(103.93t¡ )-(181202 A P) reversed
(165.95r¡ )-(243389 A P) nornal

(4)
(s)
(5)BFan

Table 1 also lncludes data on another fan (Fan B) for both chanber tests and nanufacturergl
data for ùhe ¡rornal (destgn) fan rotatlon. The lnportant polnts we r¡lsh to nake uslng the
tabulated data are¡

o The nanufacturerr flow rate fl6ures, for nornal fan rotablon, are at tlnes far ln excess
of blower doors at slnl.lar condltfons tn the vantous callbratlon chambers. For exanplo, al '1729

rpn and 0.125 of ¡,aÈer, the factory rralues are 421 hfgher than the Prlneeton oallbratlon, and
5lf hlgher than the chanber ¡rallbratlon (the Fange of all crosa conparf.sons show dlfferences of
3gl lo 69Ð. The sane condlttons for fen B tndlcate 16f dlfferencer however, over Lhe enùJ.re
range of condlllons noted ln Table 1r the dlfferenoes vary fron 7 to 33f.

o Gonparlsons between the bhree encl,osutre tests show thatr 1f care ls takenr flows
neasured by tracer gas, orl.flces ln r¡alls of a ehanber, or onlflees naklng use of an exhaust fan
technlque can result in close agreenent. For the nornal rotatlon thls ts 4l Eo 71. For the
reverse rotatlon, the range ls lf bo 11t, uslng tÌ¡e nedlan value as thE conparison. Best to
worst callbratlon conparlsons na;lse:tl¡Ls to 15f.

ìiJ

Low flow condltlons

Although one would ulsh for simpler unldlreaflonal flow through a fan, as flor{ rates are
neduced, reverse flow becones evldent. Snoke tracers or wool tufts placed ln the flow path
reveal these phenornenon. l{lth such events taklng place one mlght anttclpate callbrablon
pnoblens at low flow. Thls portlon of the fan callbratlon charts ls lllustnated ln Flgure 2.
F'lgure 2(a) fnon Penstly (Perslly 1984), points out the flow callbratlon trends fron Equatlon '1.

Flgure 2(b) shor{s i;hat often no lndlcatlon of th-ls transltlon zone ls evldent ln the norual
callbnatlon data wlllh the fan blade run ln reverae dlrect,lon, yeb lt nay show up runnlng the fan
ln the nonmal dlrectlon, see Flgure Z(cr\. fn Flgure 2(d), data fron Fan B ls present,ed; this
alternatlve lÎan blade rleslgn shows no evldenee of !.he onset sf flow changes even when data fron
lower flow rates are plotbed.

Reallzlng that at zero rpn and zero. dlfferential pressure a nno fl ow conditlonr ¡rust
resultn rapld flc,w changes are to be expected fn bhls reglne. A nunber of va¡:lables lnay
lnfluence the flow ln the low flow regfne. These lnclude: fan blade shape, rlgldlt,y of bhe
blade¡ blade tlp clearance, d.r,rectlon of far¡ rotatlon, and especlally locaI flow concllblons
lncluding flow dtsturbances (euch as wlnd gusts), ild directlon of entry flow (orcss fLow or
othcr flow oddltles fron upstrean or downsbrean obstructlons). Measurenents of flow on stte nay
suffer even tnore fron bhese sane problens, and because r¡easurenents of flow are nade on slte ls
no guarenbee the sulÈable accunaey has Þeen achleved.

Aoplleablons Uslnß [En Pressurlzatlon

there are a nunber of ways ln nhleh fan pressurlzatlon has proved useful ln both the
quanÈltatl.ve and qualftatlve evaluaÈlon of bulldlng perfornance. tle lrave all'eady dlscussed the
evaluatlon of bulldlng envelope tlglrtnessr but tlghtness ls nore bban a value at a sfngle polnt
ln tlne"

o Envelope tlghtnesa cver the year. Use of fan pressurfzatlon ln a serles of measuremente
throughout the year allows one to deternlne if weather, and partlcularly nolsture levels, have
lnfluenced the buj.ldtng'envelope tl8htness. A llniled enoqnt of data are ava.llabte on'¿hls
subJect, potntlng out seasonal blghtness varlatlons ranglng fron zero to 40f (Nagcla ef, aJ. 1t84,
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HarrJe 1t84, Perslly '1982, llarren and l{eb 1980, and Kln and Shaw 1984). The studles lndlcatlng
the greatest seasonal varlatlon polnt to the low absolute hunldlty condf.tlons of nldwlnter as
that perlod elhen the butldlng envelope ls nost 1eaþ. t{ood shrlnkage ls the suggested cause for
these geasonal changes.

In the nost recent serles of year-round tests perforned on two test hones 1n Galthersburg,
MD, the effect of weather was nlnlnal (Nagda et al 1984r HamJe 1984). As Flgure J polnts out,
the only effect ls a few percent change ln blghtness that ls taklng place durlng the lnltlalrdrying out perlodn followlng house constructlon. the extenslve use of a polyethylene vapor
retarder ls belleved to be responslble for the year-round tlgh-tness stablllty. The blower door
tests lndlcate an a1r leakage of approxlnately 10 ACH at 50 Par and fluctuate over a narrow band
(order of + 2l to 4f). The rexperlsentaÌ housen was retrofltted nidway in the test perlod,
resultlng ln an lmedlate reductlon tn alr Leakage, 1.e., fron 10 ACH to 6 ACH. It 1s thls type
of reductlon uslng fan pressurizatLon, that pnovldes the feedbaok to the retrofltter atùenptlng
to t,lghten a bulldlng.

f{hen these sane test da0a were used to deterolne the equlvalent leakage area (EUl) at four
pascals dtfferentlal pressurer data scatter was seen to notlceably lncnease (! 5l to 11Ð.
Flgune 4 lllustrates the ELA values, wtrlch are plotted ln square centlnetorsrJor the sane two
test houses. Albhough ELA nay provlde an easler concept.to undenstand as a Eeasune of alr
leakage, the lncnease ln the error band should also.be recognlzed (perslly 1983r perslly and
Grot 1985). Thls results when extrapolatlng fron fa¡¡ pressurlzatlon values rangfng fron 12.5-
75 Pa dowr¡ to the 4 Pa level (representatlve of natural presaure dlffcrences lnfluenclng
envelope leakage on snaller bul1dlrUs) (Shernan and Grlnsrud).'.,

o Speclfic leakage slte detectlon. The que5tlon of overall envelope tlghtness nust also
deal wlth spectilc leakage sltes lf exlstlng bulldlng stock is to'be lnproved, and lf new
constructlon ls üo lncorporate deslgn speciflcatlons tl¡at ellnlnate undeslrable alr leakage.

Iflühln the E-6 Comnlttee of ASTM, one effort over. the last two years has been the
generatlon of standard practices to detect atr leakage,sltes'ln the exlerlor surface of
bulldlngs. That proposed standard practlce fosuses on lnfrared thermography, snoke tracers of
varlous typesr alr veloclby neasurements, and the use of sound sources and detectors. The
flrst three proposed nethods rely heavlly on fan pressurlzaÈlon. l{ithout fan pressurlzatlon
wlnd and sback effects cause greaÈ uncertalnty as to whethen alrflow w111 be lnward or outward
at a glven leak slte (although wlth stack effect alone alrflow tends to enter tbe Loser portlon
of the bulldlng and exlt at the upper portlon, 1.e., below and above the neutral pressure plane)
(ASHRAE 1981). Uslng fan pressurlzatlon or depressurlzatlon, aII alrflow can be fonced outward
or lnward. -j,.

Slnce lnfrared leak slte detectlon depends upon neasurlng tenperatures on the surfaces near
the leak stte that ane cooled or heated (dependlng on outslde weathèr condltlons, lncludlng
llolan lnfluences) by leaklng alr notlon, the use of fan depressurlzatlon assures that oubslde
alr wlll be drawn through all openlngs ln bhe envelope. Vlewlng lnterlor ¡nll surfaces
wlt,h the sensltlve lnfrared equlpoent allows for rapld roon surveys of those crltlcai surfaces.
The leak sites 1n the outer walls w111 becone evldenb lf even a 10F dlfferentlal tenp€rature ls
present across the bullding envelope. Chooslng the right tlne of the day can result ln the use
of thls technlque throughouù nost of the year (Gadsby et âl 1982), as shown lrr Flgures 5 and 6.
Fan depnessurlzat,lon of 25 Pa results 1n rapld cool dorr¡ (or heat up) of the lnterlor surfaces,
1.e., order of ftve nlnutes (Odmansson 1981). Note that, dependlng on the locatlon of the leak
sltesr lnterlor.tra:lls nay also be part of the atr leakage path and should'be scanned (HarrJe et
aI 1979)..

Fan depressurlzatlon also works effectlvely when uslng a local alr veloclty probe. In
contrast wltlt the lnfrared technlque, whlch surveys entlre surfaces, the veloclty probe nust be
noved across the suspected leakage areas searchlng ouù the lncreased locaI veloclty caused by
alr Jets at the leak sltes. Depending on the nature of the alrflow (shape of Jet, ebc.)r .these
¡¡easunen¡ents nay pr.ovlde quantltatlve estlnates of leak severlty.

Pnessurlzatlon'has proven to be effectlve when uslng snoke.tracers. Agaln we muat Eove our
deteator acrosa the bulldlng surfaces, especlally ln those áreas of suspected leakage.. Slrice
the fan provldes outward flow, the snoke Èracer Eeeks out the leakage slte. Agaln, as wlth the
two alternate technlques Just described, the only rray thls technlque can work re].lably ls when
the afrflow dlrectton ls assured. Fan pressurlzaùlon achleves thló goal.
tIlS on each dashe<t llne lndlcates lhe lntercept and slope followed by the average value and
standard devfatlon
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BUILDII{G IIGHTI{ESS STANDARDS

Countrles such as Sweden have lnltlated prograns that speclfy Þulldlng tlghf;ness standards ln
new congtructlon (Jactioan 1981i). The naxlnun alr leakage ,rate ls 3 ACH at 50 Pa for slngle-
fanlly and llnked housesr 2 

^CH 
for other resldentlal bulldlngs of not nore than bwo storles,

and 1 ACH for nultl-fam1ly bulldlngs of three or nore stortes. Fan pressurlzatLon le used to
check conpllance.

Currently, ASHRAE nenþers tht'ough SPC 119r Air Leakage Perfornance for Restdent,lal
Bull<llngsr are lnvestfgatlng what rotre tljhtness etandards nlght play ln new U.S. ;;nd Canadlan
bulldlngs. The proposed approach ls vlewed as a l1nk between Standard 90, Bulldlng Energy; and
Standard 62, Bu1ld,lng Ventllatlon, and ncontalns a classlflcallon schene that gror.lps bull<llng
Èlghtness lnto categorles crependlng on envelope leakage, ftoor area, and bulldlng helght,ñ
(Shernan 1984). The uge of fan pressurlzatlon ls contenplaÈed to play an lnportant role ln
evaluatlng the envelope leakage.

CONGI.,USIONS

lfe have trled to polnt out ln thls paper sone of the current happenlngs ln ¡rhat has becone a
very actlve fleld. Standards are belng wrl.tton and revtsed 1n the U.S.o eanada, and Europe,
Ins0ru[snted ¿rucLts are belng conducted ln a varlety of bulldlngs uslng the fan pnessurlzatlon
ncthod. the bulldlng dlagnostlcs lncludes evaluatlon of overall ùlghtness, plnpolntlng leakage
sltes, rnrklng ln conJunctlon wlth lnfrared scannlng procedures, etc. The fan pressunlzabion
nøthcd when used properly can greatly asslst evaluatlng both new and exlsttng bulLdlngs. The
equipment used for thls dlagnostlc appnoach has genenated new buslness opportunltles and a
challenge to provlde hlgh quallty equipnent.

Through appropriate standards that outl-Lne procedures and practlces, as well as requlred
callbratlons of the equlpnent lnvoIved, the fan pressur!.saùlon nethod has beeone a vtËal part of
bulldlng dlagnostlc procedures. The nethod can play an lnportant role 1n upgradlng our exlstlng
bulldlngs and lnsurlrrg that new bulldlni¡s are,.proper.ly constructed frcn an alr blghÈness polnt
of vlew.
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TABLE 1

Fan Flow Calfbratlons

FL0l{,
Nornal Rotatlon

Prlnceton Chanber Mfg.

88.2 8Z.g

223.9 209.5

159.0 149.3 225.0

175.9 165.2 243.0

40.7 39.3

176.4 165.9

127.9 120.7 207.0

141 .5 133.4 225.0

cFH X 1000

Reverse Rotatlon

Princeton Chanber NBS

57 .4 63.4 54.8

150.3 167.3 138.0

104.1 115.2 gg.3

'115,7 128.2 110. I

21.9 22.9 21.7

1 14.8 126.8 109.5

80.9 88.7 76.6

90.2 99.1 85.7

NPM
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