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The pressure pulse method works like
this: one single blast of air is
suddemly released from a compressed
air cylihger placed inside the living
space. A reésording instrument
measures and cords the decay of the
induced pressur®d over time (how long
it takes for the Pxessure to die down
to zero). The tightéx the house, the
longer the decay will wgke. According
to Yuil, a leaky house wi]l have a
decay time of about 1.2 sec
typical recently built house
5.6 seconds, and an airtight ho
about 24.5 seconds. BN

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

Some have
First of
lse is eguivalent

mph gust of

There are a few problems.
been worked out,/\gome not.
all, the initial p
to an instantaneous
wind on all surfaces oX the house -
possible damage. The inidal nozzle
design pointed up. This cregted a
downward thrust of 3500 1lbs -
much for any floor. This probla
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
flesibility of the building walls -
sheetfeck and even glass will bend a
little unhder the sudden pressure;
this will Iqtroduce error into the
calculation.

Yuil added finallN that the test had
not actuallv been rformed on & real

house vet. Any volunteers?
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The House Doctor's View of

the Blower Door
by Thomas Blandy

House doctoring is distinguished from
other energy audit services by the
use of the blower door. With a blower
door, house doctors are actually able
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
illustration}: a lower panel with the
fan, an upper panel to £ill in the
top of the door, a "bridge" to fill
in the middle, and the control panel.
Optional but definitely recommended
is a good photographic tripod for the
instruments.

The door is 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-rigeing.

To set up, we move all the parts of
the door except the fan, plus all the
other house-doctor equipment inside
the house. The docr is opened and the
screen/storm blocked open. We then




ergy - }“";m«“‘ «’ {
Design LT -

THE GADZCO BLOWERDOOR A I

lilustration by Thomaos Blandy
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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 in’ one
outside. The "outside person holds.it
in place as the inside person
tightens twg leng hex~head threaded
rods with a crank socket wrench. The
threaded rods fit snugly into two
bored blocks of stainless steel
which, in turn, are mounted on a
double: aluminum plate which slips:
over the 3/4" plywood panel making
the -adjustable closure. The lower ,
panel having been snugged up,. the
outside person must step over the ,
panel which takes a little agility
He then grabs the uypper panel and-
fits it to the.top of the opening
while it is cranked into place. This
leaves & gap between the panels which
is filled with the aluminum plate
"bridge". The plates lap the p’ywood
above and below, and expand’ -
horizontally to make ‘Up the width.,
The sliding plate arrangement is
flexible enough to close even
out-of-square’ doo‘ways. Nonezheless.
small gaps may remain, but this does
not usually matter since these will

be small in relation to the openings |

in the house. Next, we set up the
tripod and mount the control panel on
it. Then plug in the power supply,
RPM wire, and. pressure tubing between
panel and door. Finally, plug in the
power wire to the house receptacle,
check for open windows and exterlor
ooors, turn off the heater - and
we're read3 to tnst

The whole se:tiqg;un‘nrocess takes
about 5 or 6 minutes.

MEASURING LEAKAGE

We take a total - of four" readlngs with
the blower door;.fan blowing in

(pressurization), basement door open;
fan blowing in, basement door closed;

vy to standardize the test,

“dimits fan speed.

| LOCATING LEAKS "
‘Measuring infiltrxation is only half

fan blowing out (depressurization),
basement door open; fan blowing out,
basement door closed., Interior room
doors always remain open. You get
slightly different readings under
depressurization and pressurization.
With the Princeton technique we
usually stick with depressurization |
_ Also, with a
very leaky house, it is easier to get
up to pressure with depressurization
than with pressurization. A 'large
difference in readings between
basement door open and closed ‘is an
indication of a leaky basement.

~We try to get the pressure up to 0.2"

water then use the RPM reading to
calculate cubic feet of air per hour
through the house. We divide the

cubic feet per hour by the volume of
the house and we have air changes per -,
hour. In practice, it is often
impossible to reach 0.2" of pressure

. at the maximum 'speed of 2500 to 2600

RPM, since somié houses are very
leaky, or on the big side, or both.
The blower door is fitted with a
10-amp fuse so-a&s not to strain
15-amp house circuits;and this

Even if you can't
.get_up to pressure there are ways to

_ ext;apulate and stlld cGlculate

leakage

the usofulress of the blower door.
skocating ‘the leakage is.the. real
payofi. .Under-pressurization (or
depressurization) lieakage is
amplified and -easv To:locale using an
infrared (1R) viewer znd an
assortment of other tools.

V) % g N

The typical routine includes the
following three procedure&: ™

a. With the house under :
pressurization, we go up into the
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attic. Warm air that is forced up
into the.attic through the building

seal can, be detected by a techn1c1an‘

s
with the' 1nfrared v1ewér. ]

b. Next the house is depressurized

and we go to the living space. We use

the infrared camera to detect cold
air entering around baseboards,
coming down interior partitions, etc.
c. The house is then pressurized
again and we go around the living
space. wlth a smoke’ gun looklng for
suspected cracks. The‘smoke gun is

wonderfully’ hand), also dramatic for !

demonstrations. The smoke just zips

.into the cracks. In addition to this, -

there are a number of thore informal
procedures’ We watth theé movément of
cobwebs; and use our hands and even
"faces to detect air flowsi We tug or
push on attic and ‘other jnterior
doors to determine if major amounts
'of air are leaking out or-‘intc the
“‘spaces” behind. Often- in- déing our
‘caulking, stuffing, or polvethylene
sealing we leave the Tan on as we
work‘fb"Chétkibuf'progréséﬁ%Pbr
locating ‘leaks’ vou:don' t need to

“maintain’‘0.2" pressure; 0.C5": to O. 1"'

is usually: shfficient.’

We work as we go, sealing as manv of -

the leaks as possible in-the fime
allowed (usualiv one hal; to one

da}-) . S ranS

Sad

EVALUATING THE RETROFIT 'WORK *

"l: The. final- stepis:to test ‘for

“iresilts. -The bIower door is used to
measure the new leakage rate after
improvements are done. Sometimes we

get air leakasge reduced by 25 to 35%y i ¢

moré often it is less unless we can
spend more tlme “h the houseb'

e ny abbnn w5t BE
£ Wé “should “fiote -Here, however, that
the house doctér andlysis and

W o
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"4"Zerfo weather wlthout problems.

34 Prom- a~£¢replace3wlth ‘the' damper

s
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retrofit work detects and flxes mor e
than sinple aiT leaks. Energ\ savings
' from"house dottor work can thérefore
" be- greater than that’ 51mply l
represehted by réduction in air
leakdge rate. R y

J;=ua v idas L 5

*SIDE EFFECTS’ AND' DIFFICULTIES'!

Ine house can get very’ cool
nurlng w1nter‘v151ts espec1ally
’using pressurization. We try to get
our'testing done as fast as’ p0551ble,
but’ in’z larger hotise ‘it can go on
“for ‘sbme time. The’ 1nhab1tants are
“ usuglly’ cheerful about it, or-go

'awav However,’ onte finished and the
heater turned on, the house will warm

_ up qulckly"We hsve dohe" jobs 1n near

(o S

NSy H - = L

Objetts ‘nedr “‘tHe  fan can'‘get
blown around ”Piants and anvthlng

Iy “anyt case the blower door
P lOCatloD is but: of actldn foﬁ access
durlng our amslt i
b gad raeiidal Ot :.fggf
--""For -depressurization, vit's
" important for the' heatér- ot wood
' gtove ‘to be turdkd eff or Closed up

4 as-the- negative pressure ‘tan: pull

. Smoke into ‘the roon, -or: Wood- ashes
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- THE GADZCO DOOR. ¢ v 2o
" We “are -mot "famiFiar Wwith any’e
but the Gadzco blower door. We have

been quite satisfied with it. It is a

very handsome and suitable piece of
“1ncustrlal Gesigh. Many'11ttle
~deta¥ls have ‘been thoughtfully worked
‘6ut such-as the controls/instrument
“lsét{ neatly -packaged -onto zluminum
'pYétes with a carryipg hendle ‘cut in;
it is tapped on the bottom for' tripod
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mounting. Other house doctor teams Radon: First in g Series on

have built a box for the unit, but we

haven't bothered as it is reasonably indOor A\“’ Quclﬁy

rugged. The panels mount to the byJD Ned Nisson
. doorway without disturbing the

existing stops or weatherstripping,
¢ and install reasonably quickly. The
I fan unit.is a bit cumbersome- and
! heavy, but this is not a major
. problem since most. of the time it is
i @ short trip from the vehicle to the
' front door of the house. Une person

,  tan just manage to get it out of the . Indoor air quality must be considered
: vehicle and carry it a short, level when building an energy efficient
i distance, but two people, is pormal. It building. If not correctly dealt
. is no.fun getting it up a flight of with, it becomes a problem.
., steps. I believe it will just £it in _ ‘
j an airline seat space next ro.a ' A stuffy room has_ an air quality
i bulkhead.rOne reason for the welght problem. The solution is simple -
| is the tube for air tlow, around the open.a window.. Ncz, only was the
! fan, The.fan is mounted .on a _ . solution simple, but the problem was
, . streamlined hollow strut agross the - easy. to detect, ; ;
. tube; both tube and strut are fairly :
heavy gauge steel. The bridge unit Not so simple to.detect or solve are
sometimes gives trouble if the gap is the potential problems associated
at the maximum. The plate -just barely . with indoor air pollutants such as
laps and must. be held just .so as the formaldehvde, nitrogen oxides,
lock handles are. tlghtened Anv organic fumes, particulates and
bigger gap (doorway higher than . radon. These substances are piten
7"-0") and.it is useless; one resorts - -undetectable by the average person,
- to, cerdboard. and. tape.. Ken. Gadsby, of even when they are present in hzrmful
Gadzco,- tells me he is working on guantities.

- lightening up the unit and providing . ;
7 In this art 1c1e, the” ‘1rst in a

.. & larger bridge. The motor. has sealec¢

lubricants. The, plywood panels get .. series, we will'discuss Tadom, What
dents ané minor scrapes znd--one needs is it? Where does it come from° What
to do minor repairs and touch up. harm does it do and, most important,

~ (Ken Gadsby savs newer models have what shoulc the concientious

¢ formica over the-plywood, ) Generally, designer/builder do azbout it.. Much of

however,. it has been trolblé Tree. this information is from Air to Air
: : .- Heat Exchangers by William Shurcliff.
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Tom Blandy -is .an .architect, freelance L WRAT IS BADOND cos- sai g aame
. writer and owner. of Prlnceton,bnnrg\ - .Kadon is & -natuyrally occurr*ng
Techn1c1ans of the Capito}l District, ragioactive -gas. It ds a; .
Alq;n3,“h1. He is -also -author .of the disintegration product o*c radlum
! -book All Through The House-by McGraw , which ditself-is-a-adecay producu of

Hill, - . uranium qr thorlun.




