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The pressure pulse method works Jike 
this: one single blast of air is 
sudde · released from a compressed 

er placed inside the living 
re ording instrument 
and cords the decay of the 

over time (how long 
it takes for the essure to die down 
to zero). The tighte th€' house, the 
longer the decay will ke. According 
to Yuil, a leaky house WI 1 have a 
decay time of about 1.2 sec 
typical recently built house 
5.6 seconds, and an airtight 
about 24.5 seconds. 

The attractiveness of the idea is 
that it is very quick, easy and 
relatively inexpensive. Its mqst 
useful application would be for 
building inspectors (if airtightness 
became a code requirement) or for a 
buil er's final evaluation of his own 
work. is not useful for finding 
leaks. 

There are a f · problems. Some have 
been worked out, some not. First of 
all, the initial p 1se is equivalent 
to an instantaneous 0 mph gust of 
wind on all surf aces o the house -
possible damage. The ini ~a l nozzle 
design pointed up. This er ·ted a 
downward thrust of 3500 lbs · too 
much for any floor . This probl 
overcome with new nozzle design . 
third problem was the refrigeration 
effect - air suddenly released 
through a small hole gets very cold . 
Finally, there is a problem with 
fl .·ibility of the building walls -
sheetr ·k and even glass will bend a 
little u er the sudden pressure; 
this will troduce error into the 

that the test had 
not actuallv been r formed on e real 

ouse vet. An y volunteers? 

·- --·-··---- --------

The House Doctor's View of 
the Blower Door 
by Thomas Blondy 

House doctoring is distinguished from 
other energy audit services by the 
use of the blower door. With a blower 
door, house doctors are actually at11E: 
to quantify the air infiltration rate 
of a house. Not only can infiltration 
be measured, but every source can be 
easily located using the blower door 
in conjunction with other detection 
devices (infra-red scanner, smoke 
gun, back of one's hand, eyes, etc.) 
Once the leaks are plugged, the 
retrofit job can be evaluated by 
remeasuring infiltration. 

SETTING UP THE DOOR 
We use the Gadzco blower door, which 
consists of four parts (see 
illustratio~): a lower panel with the 
fan, an upper panel to fill in the 
top of the door, a "bridge" to fill 
in the middle, and the con~rol panel. 
Optional but definitely recommended 
is a good photographic tripod for the 
instruments. 

The door i s designed to fit any 
doorway from 32" x 78" to 36" x 84". 
It can be used in other sized 
doorways, both larger and smaller, by 
jury-rigging. 

To set up, we move all the parts of 
the door except the fan, plus all the 
other house-doctor equipment inside 
the house. Tne doer is opened and th; 
screen/storm blocked open. ~e the~ 
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THE GADZCO BLOWERDOOR;, 
Illustration by Thomes Blondy 
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lug the fan up to the doorway (it 
weighs about 100 pounds) and maneuver 
it into position next to the stops. 
It takes two people, one in1 ~ one 
outside. -'rhe: outside p.erson holds· . it 
in place ~~ 1the inside person 
tight~ns t-w~. - ~~mg hex-head t;J1readed 

, .. 

f1rn blowing out (dep i=;essurization), 
hasement door open; fan -blowing out, 
basement door closed. Interior room 
doors always remain open. You get 
sl)ghtly diffe:ent readings under 
~epressurization and pressurization. 
Wit~ the Princeton technique we 

rods with a crank socket -wrenctL The usually st · c~ with depressurization 
threaded rods fit snugly in.to two ·.' .- :.- , -Up _ standardize the test. Also, with a 
bored bloCkS Of Stainless St eel I Ver)'-• l~aky hOUS,e, i t i S easier tO get 
which, in turn, .. ~re mounted on a up to pressure ~\o.'ith depressurization 
double'.: aluminum plate which slips· than with _f.>r:_e§s'u1:Jza t:i.on. A ~large 
over the 3/4" plywood panel making I difference in readings bet'Ween1 
the·:adj i'.1stab1e· clesure:· r'he -rower , basement door open and- closea-~is an 
panel having be~n snugged up,_ the ~ indication of a leaky basement. 
outside person must step over "tl1e ., . 
panel which takes a little ag:i,lity. ·· ··- .. ..,..We try to get tQe pressllre up to 0. 2" 
He then grabs the 1Jpper panel a·n·d ·-. . water then· use· "he RPM read.ing to 
fits it to the. top. ,b·f T he -opening calculate cubic feet of air per hour 
while it is cranked into place. This through the house. We divide the 
leaves a gap between the panels which cubic ieet per hour by the volume of 
is filled w:i.th the· ·:aluminum plate . : he: h'ouse ana·· we have air changes per .. . 
"bridge". The pliites lap the plyW°ood· .. ~_; ,.~ hour. ·-'In practice, it is often ·. ;' 
above ~nd belo}o', ~nd expand · .,_1.1 1

_ • imppssible 'to r.each 0.2" of pressure · 
hor i zontalfr ·to'.make ·up "' the 'Width. ·· ~at" ·t.he - maximum "speed of 2500 to 2600 
The slid"ipg_ pl.~t·~ :irrangement is R?M, since some houses are very 
flexi .b.le enqug~ to close .even 

/ 
leaky, or ·on ._the big side, or both. 

out-of-square · Cio·o-r--...iays. -Nonethele-ss, The blower door~.i s fitted with a 
small gaps ·may···rema·in, but this does 10-amp fuse so -as not to strain 
not usually matter since these ·'Mn . 15-amp house circuits-, -·-and; this 
be small in relation to the op·en:i.ngs ' ." .... Hnxi t;;> fan l:rn~ed : Even , · f Y.!=>.)J can't 
in the house. Next, we set u~ the · ' i .~ . get . ~p to pre~s~re t he re ~re 1 ways to 
tripod and mount the control panel on I • exuapo!ate .and s.tp~ " cal~ul.at e 
it. Then plug in· the power supply, . eak:~fge • ~- - . ~ ..... , 
RPM wire, and . pressure tubing between. ...· :~ '".; • · 
panel and dool" / Fin~::.ly, plug in the , . ,· , .: . 

- r 

power wi :-e to the house recept~cle, LOCATIN'c;···LEAKS I 
check for open windows and exterior 1 1 'Measuring ihi ilt~atton is only half 
doors, turn off i:.he heat-er<: .. an~ -~ 1 1 ' tihe us . ful~ess of the' blow~ r __ door. 
we're read)• :to ·iest .. • · ~.. ". ""\,.·:. -~o~at_ing 't he _leakage is.: t.he, r eal 

;· . ~ - ·t?ayofi-. . ~e-r. }lressurization ·(or 
Tne whole sett;ing· - ~un.' process takes a·eptessurizatiou) leakage is 
about 5 or 6 minutes. amoli#ied antr':ea;v r.:_q .. _;1:ocate using an 

D - in!rared CIR) viewer 2nd an · 
r ---::: • assortm~nt of ot:her ~ools. '"'· 

i .. MEASURING LEAKAGE 
·' We take a t.ora1 :of fout -reaqing·s '-'i th 

the blower· 'i:lpo;- ;: l :a:ri" blo"'·ing in 
(pressuriz.ation')') ·basement door open; 
fan blowing in, basement door closed; 

• l ' .. . '· .,·. . ...... \ 

The typi:cal rout:i.Il~ .in.~lu9,es .,the 
following h:r-ee procedure·a;:-· 
a. With the house under . ·t. 

pressurization, we go up into the 

··--.:.... _ -------
. . . ... _... . .. . . . . . . - . 

.· 
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attic. Warm air that is forced up retrofit, work detects and fixes more 
,·Jfnto the ::atti-c through the building . tba·h:.;s· ~~)le_ ·~fr. leaks. En~}'.?Y Javings 
seal can . be ~e~ecH~9 by .. a t~-~~nician from hoilse d·6ttor work c·an therefore 
with the 1 'i"nft_a(~.( v~ew1ft. · : ., ' ~; · tJe · gtea'te.r than that:' id.mply. 

I ,; , , . . • . ' .' ./\J ·:represetited by re·d~uct'ion in air 
b. Next the house is depressurized 
and we go to the living space. We use 
the inf rared camera to detect cold 
air entering around baseboards, 
coming down interior partitions, etc. 

leakage 'rate. .; i.:: '.. : L" 
~ ·~ _: - . -~ ·:~ ~. ~ =~ .:~ ! c '. . !' . 

< f~ ~ .: ! ; .:.. : : ~ ) J '. j' c. : 

~;·SiDE Erf'ECTS; AND: DIFFICULTIES·' i 
--' - TnEf nouse- ca·n get very ~ bcfo·i 

. _ch.ihn_g -~~n_t~( :,,1~-~fs~, ~ ~sped:~~-:i::y , 
c. The house is then pressurized .J \isi'ng pTes-surization. We trir· t 'O get 
again and we go ?.r~und t~e ~iving .:. :·. \Jr i•'test'ifrg· don~ a".s fa'h a.s ·'-pbssible, 
s'pace l.'i t:k· a smoRe ' ~ul) lookirig for 1 !J :but in;.a lc{rger h&'O'~e ' i't. c·an: 'go on 

i suspe~~e_< ·c·rack.s: Th et smo)<e ~·un is . , ~ ~ -: ·r.?r ~s~~. : t~~e. ·: !-~~ i°p'ha ~·~;: a1 _ti ' are 
! -wonderflr1ly"' ha'MJ., als~ ci t ar?~tic for . ~· .. _·: _u"l~.u.~1~1y · :c~e-erf~l ~~>Out · .'\t ;- ·or_:- ·go 
i demonstrations . · 'The ' smoke just zips · a:way', How-ever, · om:::-e f irri·shed <'and the 
!. into the cracks. In addition to this, ; -· tie'cn:·e.r t'urneifon, ~ the house·1-·il l warm 

. there are ~, numbrH ·of more informal . ".\.Jp· qufck~y 1• We, hi:N·e _ddhe .. }obs 'in near 

. procedure's::: ~le" wafch the movement of " ...1
1 : 21er o'' we~th.e r ' .withoiit-' prob1~'fu's. l 

: cobwebs< and . u'se dur hands' aii'd even ; ·- · - ~ . · .1: .:..; : '- -. : ._. • :-: '~ : .r . ' . . . . ,.,.-· faces to de"i:ect air· flows: · We · tug or Ob>jetts·'ne'ar ' -'tHe· ·fan can ·g'et 
'1° } push on attic and>ot.her in't.erior _.u bldWn· al-ci'und ."' ·f'

1

l 1

a.rits' '·ano' anYthl.ng 
,\_ doors to determine if major amounts -:- . : .: tie11cat-e- -sh~ul·d he: mdve!f' o'ut '.(:)1.f the 

'. 7 1 ~fair are I~akin .. g·· ()ut-' or ~ int.o the : . :.'wa)<' ·" ·~c:· :<: · ~.:n .:; -: :: · .,::: ": . , __ •n 
·:'spia ce~ behj.rrd. Often·" in: a·biflg our ... · ":"'.- '. ~: ::.;.;'.) .,::. :: ~ ; __ ~. ,~::· .. :~9 ,,1 .··-< 

,,.;:; ·' ciulki•no" Stilffing • Or . polvethylen e I ; o_;,._1 __;,i:: , '1rr ·:a·n.,,~1 case ' :the( b-t'O~r; dhcr 
C' t , • .. . .. ' . 

se~1in&, we· ·1eave t'he ·ra·n oh"' as we ·0 ' • ~ -~jlo'eat'foh is' ·'but."'of·: ·actH:ti{ foti:' -access 
; work to' check bur' progres.s--;: for ' d\jring'' "ou~-: ;·isi\:. .· :: '• ~ " !' :, ;:.-:i · .. ( 

1
" ·- locating<leaks~, \•ou· aon' t. nee·a to · · .. · .. ·:· , ::'. ~ .. · · ~ · .. :. - :·· :; .! ~_;!: !.' 

• • • k( • . "J , , . .. . ' "' - ' ., • . · folr 11' ""f .. ,. _.. • - "' I • ,. ,. . , , · • • '"\ 1 • 
r . . mainta±n =0.-2" pressure ·; o.·os J to 0. ~ . -- r- ·for ·dep.l:-essuri·zaticm_,' ir s' 

:"··:.~: is usua1.lf sufficient. ;,: . '-"_ .' ·: ) . ;,, ':fmporitabt 'fol- t:he0 he~t~fr~ Cit w-Ood 
.. ~ ·: - .· . · :·r ' S.Yo·ve 'tb be 'turrfed · .. ;c-fF o·r · '.(:'J:cfs-ed up 

we work as we go , sealing as man y of ·: · ) 'a s:..::the ··negafi ,;e~ ·pressu·re 't:an.: <p'.ull 
tne 1eaks ·aS.' DOS·s·i b1e in· the time .: .; :: • ;, smoke '·fhto · .. ·cJie ·rbbnf, .0r'>.:Wbod- ashes 
aF~.owed "(·,i.ts\J.ally one>half to one ~ -'nj from a i-1.repfate)• \.;i tlf ~the ' a·amp€r 

I ..-~~a}) : ;· .. . . ·)) :~ .. I' :. ' ~ • "I •t :op'e,~i · ~ :-~j\~: .. ~ ~~~ .J ;; :. :\: ·" ·;: ( ... •• !; ,~~ ~ :)I::;;' 
t O r- • · • O .,,..,.- ...... , _ i J',:· !'"i ~:-~! ,_ :r'.. -~ ;;' .. l':i". -;_.·,- I c:• ·:;i:.J:~ r::J:.~~': . I . .. .. . . . - -- , 

;,. ~; EVALUA·TING THE'·RETROFI:P-'WORJ; ·" i ; .:;, . TitE· GADZCG"D8QR.i': :: ; ,',; - -~':x-~c: 

. :.: ·" .!~ £ .. Tfui ·Jinal~ st-ep .:fs· ::t'6 :test -for; ' " we ~are-··ndt i!fl:l1Ttil:~ar :\..•i ttfi'. :imrother 
· 1 - · . !. · '·-rE!su":J.-1:'s• -'Dhe. bie>"'-e.t.:.3tf>_'Q:r .~'.~~..;.1,1_~ed to but the Gadzco blower door. We have 

measure the new leakage rate after been quite satisfied ~ith it. It is a 
improvements are done. Sometimes we v~ry han~some and suitabl~ pi~~e of 
get air leakage 'r~g'.'J~~fLJ'i:.:fS:: to 3:S%'i' : : .. '!'.:fndusfr±aT o"-e'sign.· Man)•1·11t:t1·e 
•mor:e·: ti~ten ~;t; "is .:ress -'unle:ss~ : i..ie can · .. ..: 1 .: -· ·det;aJ?l'§ lia'ye' ' been· thoug'ht¥\Jl:l}'.r worked 
spend 'mor-e time"'.ih ·the :ho:u5€;:. r .: .'. ;: -0\:1~ sU'ch ·as t he c'o-n-c::rb1:S1'.'.:ihs~ument 

. ~· ' ·'i .. · J !"~~: -~o ·.;· :. ""' ·:: ·. c: u -~·- ~· -~ ·· ·· :· · · .c · cc ; _- ~~set: .. n,eatly· ... pa1Gkci&.ed ··on t.o-Ja~1uTninum 

·'-". J.:we ·~should 'lfiote :'Jier:e, ·howe\r:e~r-:;-; that . _, , .. p~ate$_.'~;i..t.. a .. c.ar:n·:iogJ~'nd'1e• =cut in; 
the house do~tor::'"analys•is .·a:nd it is tapped on the bottom {or: tripod 
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·; : , mouQting. Other · ~ouse doctor teams 
have built a box f9r the unit, but we 
haven't bQth~red as it {~ reasonably 
rugg~d. T~e panels mount to the 
doorway w~ thout disturbi~g the· 
exis:ing stops or weathers~ripping, 
and install reasonably quickly. The 
fan unit .is a bit cumbersome- and 
he:a·'{·=y~ . -b-,µt ~hl:s ·is -not · a major 
problem since . mos ~ of ~he time it is 
a· short ~rip . f om the. vehicle to the 
front door of the hou~e.· One. per son 
qrn just . mqnage to . get it. ou.t of the 

I . vehicle .and C8HY it 8 S00,Tt..1 level 
~ista~c~ •· buy two p~ople, _i~ r~rmal. l t 
is no . fun getting ;i.t .up a flight of 
st.eps. I believe it

1 
\,:ill just. t it in 

a·n· airl.ine s_eat space next t~ a · 
b.ulkhea? ~ :r On.~ ' r'caSO? for. th,e ~eight 
is the tube for air flow, around the 
fan. The. fan is mounted .on a _ 

• r ~ 
' .. 
I 
I 

I 
: 
i 
l 
! 
: • .:i • • 

streamlined hollow stru· a~ross the 
tube; b.o"d1 tube .and sr.nit are fairly 

.·: · hea\;y ' gau.ge steel The brid'ge. unit 
sometimes gives trouble if the gap is 
a~ the maxiwum. Tj-1e plate .. just barely • 

. . laps and; must. be held. jy~t~so.as the 
lock handles are .. tightened ... Anv 
bigger gap ( doorwa·y higher. th~~ 
7 1·-p") and . it_ ~s .usel~ss; one resor-:.:s 
to .. cardboarq. and. tape .. . -Ken Gadsby, of 
Gadzcor,-' ·ti:"lls :me he 'is ;wo.rJ-;..ing. on 

: .. . lightening up :the u;ni t and. prqviding 
. a. liirger. brid_ge-. The mo:tor. ;has. sealec 

lu'pricants. The_, pl_y;wo~¢: panels get 
dents and minor scrapes and··OQe needs 
to do minor repairs and touch up. 
(Ken Gadsby says newer models have 
:formica over the·plywo:q_c!); Ge:nerally, 

... howe\'.:er·, : it has_· b·e~e·ri · {r:CiU:bie lree. 
I 

" 

·: . 

.. 
-. ~ ._1 _! .. • •• 

~ .. j 

1p~m ~land.y ~ is . an~ .,ar~d'i.i~t-~ct_ ,, f:reelance -
. writer apd, owne::L .. of P~.in.c~t~n .:Energy 
T_ec;l:l~.i.c·.ians of . t. e C~pi:to) Pi·strict, 
Al q_any, .KY. H.e is -·also ,.a,utl!or~ ,:of the 
book hll Throut?-h The Ho:use · bv !·kG~aw 

·H~ll.~ ,. - . 

Radon: First in · a Series on 
Indoor Air ~UQlity 
by J.D. Ned Nissen · · 

., 

IJ : .... .. · .. -

'/ 

Indoor air quality .. must be considered 
when building an ene~gy~ efficient 
building. ):f not correc-~1~·" d~alt 
1.·i~h, . it pecomes , e problem. '··_:· 

. . 
A ituff~ room ~as _ an air quality 
problem : The solutibn- i~ simple -
open.; a . 'l>"indo~· .. t"c'°::. onl;· -.;as 

1
the 

..: · solut:i.9n . simple, .bu.t. th f pr9ble.m was 
, easy to detect, , .. 

-· 

Not · so: ~i~ole t.o '. det.~ct"' or 'solve are 
the potenr.ial p'roble~~ assoc~ated 
\d. t.h indoor air pollu~an:.s such as 
formal ci(:!hyde.,. ni tr.ogeJl cp:ides, 
organic fumes, particulates and 
radon. These . substances are 9ften 

- undetectable. by the a~erage person, 
even whe~ they ar~ ~r~ient in ha~mful 
quan::ities. 

.. 

·-· -- lri thi,"s ·articl'e, . the-·:f i :rst''in· a 
...... series, ·we .. \-·ill · Ciiscuss-·:r-·.aa .on,: What 

, . 

is it? Where does it c0me};foi;n? What 
harm does it do and, most impor tant, 
what should the concientious 
desig1er/build.er .do ·about it.: Much of 
thjs· informa ion is from~ fr" to Air 
J1ea~ Exchan~e.rs .b\' \.-:'ill-i~m _:Shur cliff. 

J ,; : : 

> - I 

WH:l'.T· IS RAOO?\? .. -. · . .• · ", 
. Ra~ci.on_ :i,_s ~ -n:aty;ally _oc~}1~i~.J:\'g 
r a:d,iOClC ti ve _gas, .1 t ,is . .a ;. . ·:: :' 
di~integration produ:t of radium 
wh-ich ,i tself. .is .a -cieca \' -pr:-od1,rct of ' . · ~ ' . . . . . -· .. ~ . .. ~ . . 
ur.a.nium .q·r:. t:hoti~rr~!; ·:,' : ~· 

-~ 
- Ir ... •• ··1.'-·, . :~·f.'fH...;.:.!', "*"" '~ . " ""~ .• r' .. "-; ...... • •• :"·.. • 


