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Increased airtightness of buildings has been promoted for energy savings. One method for
achieving greater airtjghtness is the fnstallation of an air-iñiiltration barrier on the
exterior of building sheathlng. Although most barrier materìals promoted for this application
have a high water vapor penneance, it has been a concern that sucir installations coulä leà¿ to
moisture problerns.

To evaluate the potential for such prob'lems, a series of laboratory tests were conducted.
One such series involved the condition where warm and moist indoor air äircutates througtr wãttcavities. To simulate this condition, three wall segments were instaìted in an environñàniàl
chamber,-rarm moist air was circulated by_fan through three stud spaces, the wall segments
were_subjected to temperature differentials, and thè moisture contänt of ttre streatniñg-ãnã
insulation was measured before and after each test. The tests were conducted first oñ tnewall segments without the air-infiltration barrier and were then repeated wíth a uã""îei -
instålled.

The results indicate that the air-infiltra
and the siding causes a more even moisture dist
condensation in building materials in areas of
areas of low molsture content. It was also obs
sheathing occurred under moderateìy cold condit
in the fiberglass occurred under more severely cold conditions.

INTROOUCTION

Two ff¿ld studies conducted recently have shown that the installation of an air infiltrationbarrler on the exterlor of a stud wáll can reduce air infiltration and energy use of the
houses used for the tests by seven to twenty pércènt (Davidson and Eyie-lgeÏ Lùã¡i anä-Weima"1984). In laboratory tests conducted on a wai'l segment, tha installätion of an air infiìtrà-

mott or äl'l materials used or suggested for ext
Édfiïððnde.

lfllrnR.rf|ç{J!!gl, {flÞ"", ryHRAE, I. B, Trechsel Arsociares, ðermanrown, Marytand;
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Horeyer, moisture noyes through cavity wall,constructions'primarily throuEh codvectlon
(or mass transfer) wlth air (4SHRAE 1981), Thus when the flor of alr is reducedr. so,, lt tou,ld
åppear, rater vapor flor is also reduced (Dav'idson and Eyre 1983)"- But condltions could,,occur
ri¡ãre rann moist alr reclrculates fron the indoors through the rall cavity, such as rhere ,

cracks, electrlcal outlets, or plumbing penetrations ex1st on the interlor of a wall in a

studspåce both lor and hlgh ln a,ralì, or where warn and moist air flows fron the house
interior into thc rall cavlty and out at the top into the attic space or at the bottom into a

basãtent or crarlspacr, as could happen whenever electrlcal services drop from the attic (or
rlse fron a basilcirt or crarlspace) to a switch or outlet in the wall. Then the air barrier,
by reduclng thc avallable cold and drier outside air for nixing with the warm moist air, could
aðtually 1ñcrease the potentlal for condensation within the cavity. It was the purpose of the
work reported beìor to lnvestigate the effect, if any" of the instal'lation of an exterior air
barrier on moisture condensation within insulated frame wall cavities under conditions of such'
recirculating rann and humid air.

APPROACH

The concept of the study was to install in an environmental chanber a test wall consfsting of
three panels with dlffering openness of the sheathing and two different exterior sidlngs,
subJectlng the rall to temperature differentials, whlle circulating rann moist alr through the
center,stud space of each panel. The tests were conducted flrst on a rall without the instal-
ìatlon of an air-lnflltration barrier and then again on the sane wall but with an air- ,,ì

inflltration barrfer instaìled on the cold side (exterior) of the wall between the she,athing
and the slding. In each configuration two tests were conducted. In the first series on the
specimen rithout the air-infiltration barrier, the cold-s'ide (exterior) ternperature was r!)-
different for the two tests. In the second series on the specinen with the air-infiltration t -

barnler, the relative humidity of the air circulating through the panels was different for the
tro tests.

') ' ' t"'''

COI{STRUCTIOII OF TEST PANELS

The walì specimen was installed in an environmental chamber at York, PA. The chamber measures
approxinateìy 14 feet (4.3 metres) 'wide, 9 feet (2.7 metres) deep, and 8.5 fe¿t (2.6 metres)ì: .

hlgh. The chanber has three access doors and a cold air suppìy along one of the long sidesr
The chamber is lined with galvanized steel but is not airtight.

Three four-foot-wide (1.2 meter-wide) panels were installed in a ror approximatety in the
middle of the cha¡nber. The air supply loops (one per panel) for the stud spaces under test,
including the heaters and humidiflers for their conditioning, are located in the "warm" side "l
of the chamber. Flgure 1 shows the chanber and wall panels. ' :":

All panels measured 4 feet by 8 feet'(1.2 metres by 2.4 metres). The.iñterior (warm)
side consisted of Ll?-inch (13 milimetres) thick marine-grade pl¡rood, painted with aluminun ii

paint and seaìed, to fonn an essential:ly air and vapor tight back. Each panel contained three
16-inch (0.4 mctre) stud spaces. The studs were paìnted with aluminum palnt to reduce the'
absorption of molsture. The 16-inch (0.4 metre) (nom'inal) cavlties were filled with ' r'

3 t/2-lnch (89 milinetre) R-11 unbacked fiberglass insulation batts. The exterior of the stud'
spaces was covered with l/Z-inch (13 mi'limetre) clear soft wood pine sheathing with.tongue and
groove Joints sealed by nasking tape. The join
interior back panels were searled to prevent air
stud space of each panel, two air ports with ni
provided at top and bottom. The holes and n'ipp
metre) dlameter,'located as shown 'in Figures 2
opening dimensions was based on R-va'lues of tes
leakage area, stack effect, and calculated result'ing airflor rates within the wall cavity. In
addltion tolthe'open'ings for supply air, the middle stud space of each panel had sa¡¡pl'inô*
ports rith removable.piugs on tnä warm ii¿e for removing sa¡nples of sheätning and iniula[ion;-:
The sanple ports measured 12 inches by 9 inches (0.3 metres by'0.23 metres),i-allowing thê;r'r:-
remgvq! of flberglass sample specimens of 10 inches by 7 inches by 3 L/2 inches (0.25 metres
by 0.18 metres by 0:09 metres), and siding samples of I inches by 5 inches by LlZ inch (0,20
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metres;by'0.13 meùres by 13 mifimetres). The sampìerspecimens were pre-cut and pre-drìlled.
Fíguv..e.3 shows, the panels in..elevat'ion, gìving the locàtion of air ports, sample ports, ¡ì

thenmocouples¡' ¿a6.moisture probes. Figure 4 shows.,a photograph of Panel A with air loop.
instali'led. , , 

; ...

Fon ìdentification purposes, the panels in each series are]abeled A, B, and C, and the
test series are numbered 1 and 2. Thus, panel A1 denotes panel design A tested in the first
series, and panel des'ign C2 denotes panel design C tested in:the second series. The tests :

themselves were numbered consecutively from 1 to 4.

' In Panel A the sheath'ing was perforated with 3/32-inch (2.a rm) diameter holes at S-inch
(0.13 metre) horizontal and 6-inch (0.15 metre) vertica'l spacings to simulate a wallrwjth a

"tight".exterior waì1. These perforations give a leakage area of approximateìy 0.3 in'
(190 ttmé), or slightly more than one-third of the area of the air ports on the warm side of
the wal 1.

In Panels B and C,.the siding was perforated with 3/32-inch (2.a rn) diameter holes at
2-inch (50 mitimetre) spacings, vertically and horìzontally, simulatiqg a "loosç" exterior
wall. These perforations g'ive a ìeakage area of approximately 2.3 in¿ (1480 rrn¿) or not quite
three times that of the air ports. Thus, Panels B and C had approximately eight times the
leakage area,of Panel A. 'i

Panels A and B had an exterior (cold s'ide) finish of aluminum sid'ing, panel C, an
exterlor of wood clapboard siding painted" Figure 5 shows schematic sections through the two
types of siding and the ,location of thermocoup'les and moisture gages.

'. In Tests 1 and 2 (Panels 41, 81, and C1), the pane'ls are as described above. In Tests 3
and 4 (Panels 42, 82, and C2) an air-infi'ltration barrier was insta'lled between sheath'ing and
siding. :

ñ

Table I gives the specifications for the panels: perforations, air barriers (yes/no
water vapor pennenace), type of sìding installed on the warm s'ide, and other wall construction
materi al s.

The center stud space of each panel was connected to a closed air loop at top and bc¡ttom.
Each air lgop,contained a pump capable of mainta'ining an airf'low of approxìmately I cfm
(4.7 x 10-'mJ/s). Between the pump and the upper connection to the panel, each loop also
contained a f'lowneter and a heater and humidifier to condition the air. Each ìoop also had a
rubber. itopped port for inserting and sampìing tracer gas. During the test, the äir in the'loop was pumped upward and then downward through the wall stud space.

In addition to the instrumentatÍon required for the air loops, surface and air tempera-
tures,-were measured, and the pressure differences across the,test spec'imen and between top and
bottom,of the stud spaces were mon'ltored. (The test plan did not call for a pressure differ:,
ence aöross,the.specimen, and the monitoring of the difference was performed only to verify'
this condition.)

and warm rooms. ïhe temperatures were also
top, mid-high, and bottom of the center stud :

in each.panel. Surface temperatures were i:
ing, on the exterior (cold side). and interior
or and interio¡..of the interior pl¡rood panel,

as shown in Figures 3 and 5.

Thç moi.sture contents of the sheathing were monitored by.12 moisture probes located as
shor¡n iñ.Figures 3 and 5. The resuìts of these measurements were intended primarily to
obsérve trends in moisture levels and to determine the relative moisture levels at ðtfferent

athing samples and samples of insulation were tested for moisture
ng. In evaluating the test results, moisture content as determi

content by : '.
ned by weìghtr.'

The "ai r .

r,+-r r; i L,

' .,. .l-"''". :
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TIST CONDITIONS :-

Table f.Sives the nominal conditions for the four tests selected to represent moderate,and
cold climates prevailing over extended perìods. Tests No. 1 and No. 4'are dírectiy-c;mtã;-
able, hav'ing.the same test conditions but differing only in that 'in Test No. 4 an áir-Uãrrier
was instaìled, whereas in Test No. 1 no such barrier was instaìled. Test No. 2 showed-ihe 

-

effect of a lower cold room temperature, with aìl other parameters kept the same as in Test
No. 1" Test No. 3 indicates the effect of reduced relative trumi¿itv õr itte recirãùlaiinf-ãi"in the loop,_wìth al'l other parameters kept the same as in Test No.-4. The airf]ow ratà" -
through the. loop and.test stud space was based on calculations of f]ow rates that m.igñi-occu.
due to stack effect Ín an uninsulated (empty) stud space.

TEST PROCEDURE

The test procedure consisted of the foltow.ing steps:

1 Prior to start of tests,
(samples), weigh again,
into the test wal'|. To dry samples,
220 F, and weigh after one, two, and,
essentially unchanged.

place in drying oven
if necessary, three

1 h fib
r00m

ust t t and relati humidities in
ure re ve na

for "warm climate" conditions. Maintain these

and shea i nserts dry the inserts
we n before installation

wl t container) at 200 to
days, or until weight remains

.C

2

ture in.siding has ceased to jncrease. (Test
periods ) .

the coìd and warm rooms and the airftow
aìr 'loops to the values given in Table 3
conditions for five days or until moi's-

No. 3 was conducted over two five-day

3

4

?9t.IqI!9,.99!.1{.t?t. of.tracer gas injected into air loops irnmediate'ty afrer flow ratesand temperatures are adjusted and compute the air change rate in ttre ioóp. :
at all measuring points at one-quarter-hour intervals and determiner each six-hour period and for the last three 24-hour periods. '- -
ference across test wa'l I once per day.

5

6

7

R mo i sture of siding as measured by mo'isture probes no less than two timesper

Remove samol es of sidìng and insulation and weigh as described in item l.

8. I'lei oh sidinq and ins ulation sampìes.

11. at SU d i fference and moisture nt as ind'icated in steps-4

Rein-.

Repeat procedure
temperatures ãncl

l¡ :1. I

ll cavities. For this step, the return,air
e access doors open, co'ld and warm rooms.,l
rate to a value of approximately 1 cfmr peril the moisture content of the sheathingi.:

i ng.

9.ffito'.co]dc..timateuconditionsforTest2in1able3andáaintain

10' Determine decay !:ate of tracer gas as in step 3 after air and temperatures are adjusiedffiditions. "

t s

12. Remove samples of sidi ng and insulation and test for moisture content as shown instep I.
13 Remove sidino and install air-infiltration barrier over exterior of sheathing.ffiÍãaanJsioinss.'

from steps I through LZ for sample with an air barrier. adiuitiná ,-_
rerative humjdities to the vatues for Tests 3 and 4 giú"en in faUíe tÌfi

î

h

I

'- .'|¡.1 I '-1

,1 Jil(r'c

14.



Tables 3 and 4 give a suÍnary of the test results. Both tables show on the left for eachpaneì and'each test the air change rate within the center stud space, the pressure d.lfference
between the top-and bottom of the stud'space, and the relatfve humidity of'the air wittrin-lne
stud space and'loop, averaged over the-last three days of the test period. Theie pã"is är-
Tables 4 and 5 are identlcal. The tab'les show then ón the right foi each test the'valueirelating to the moisture content of the.sheathlng and.the insulatlon (by weight).- lñ fã¡le g,
the moistt¡re content is given in percent as detennined at the end of ùträ tivã-¿áV telt pãrio¿(trlo five-day test periods in Test 3). Table 4 provides the increase oi moisturä cõñieñ[ óre"the test period.

Table 5 gives the temperatures averaged over the last three days of the test for the cold
1), lnterior surface of sheathing (Station 2),
interior pl¡rood panel facing stud space
d panel facing warn room (Statjon 5), and warn
given for mid-height; temperatures on and in

ach pane'l at top and botton. The t{ann roon
temperature is provided for both top and bottom. A typicaì temperature profite tfrroügn-iñewall ls shown on Figure 6.

TEST RESULTS

DTSCUSS ION

J!9.piima¡y purpose of the tests was to determine the effect of the instaltagon of an air-Jnfiltration barrier on the moisture content in the sheathing-.nã insuiãiion or conventionalframe walls. A direct comparison is possible for Tests 1 anã +.

,i l{hen comparìng the fina'l moisture content of the sheathing and the insulation at the
m Table 3 that, for al'l sanple .locations, those
re 'lower than those in Test 1 (without aá,air-

marginal exception of Panel C) for tocations hi
an increase of moisture content with the instaì
observed for 'locations low in the waìI. Thus,
seens to result in a trade-off in moisture coñdensation and accumulation within the sheathingbetween locations ìow and. high in-the wall. Since tne hitñ i;;ii;;'i'trowe¿ siqn.ifican¡vhigher moisture content than-the lower locations (by a raðtor-õi.pt;o;ñäiãli ili,-ili,'trade-off results in lowering the maxjmun moisturè äontent an¿, tnåreiôrã, snould lead to areductlon of potent'ial probìèms such as fungus growth añà piini üìirõ.-

content and its increase over the duration of the tests do not appear to be of s.ign.ifÍcantmagnitude to warrant concern.

n moisture condensation and accumulation
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not move through the sheath'lng into the cold room, but was deflected downrard through tl¡e.
insulat'ion, anð thus did not fully get 'in contact with the cold sheathing in the upper.part óf
the rall, leading to less condensation and accumulation in that location. 0n the lower end of
the stud-space, [hls warn air retained much of its moisture and was not diluted rith cool dry
air lnfiltratlng through the sheathing._ Thus, more.moisture could condense and accumulate in
the sheathing at the bottorn of the panels with an air-infiltration barrier than in panels
without such a barrler.

Comparing Tests l{0. 3 and ilo. 4, which differed only by the relative humidity of the air
circulatèd thiough the loop and the stud spaces, it appears from Table 3 that the level of
relative hurnidity ln the air loop affects the moisture content in the fiberglass insulation
and ln the sheathing inversely; that is, the lesser reìative humidity ln the loop appeared to
cause a higher moisture content in the wall" In investigating this apparent inconsistency, it
ras found that Test No. 3 ras started after a prolonged shutdown of the apparatus, during
which the a¡nbient rclative hunidity of the laboratory air (not conditfoned) was very high and
the moisture content of the wood siding therefore also was high. However, if lnstead of com-
paring the final moisture content directly, the increase of moisture content over the test
þerioð is observed, then it will be seen on Table 4 that Test f{o. 3 indeed resulted in a
lesser lncrease in moisture content for both sheathìng and insulation.

Finaìly, it is also Jnteresting to conpare Tests No. 1 and t{o. 2. These tests differed
only 'insofar as the cold room tarperature was lower in Test No. 2 than ln Test No. 1. It was
expected that both sidlng and fiberglass insulation would shou a higher npisture content for
Test No. 2. Houever, as can be seen fron Table 3, the moisture content of the fiberglass
insu'lation was indeed much higher, but the moisture content of the siding was lower at the end
of Test t{o. 2 ("cold" test) than it was at the end of Test No. 1 with the warner cold room
tenperature.

The air change rates rithin the three test stud spaces, the rates for pancls wlth and
without the alr-infi'ltration barriçr, and the pressures required to achieve a unlforn airflor
of 50 cubic feet per hour (4 x 10-+ cubic metre per second) appear inconsistent. Particu- .. .

larly, this applies to the small dlfferençes in leakage rates betreen Panel A (total leakagc.-
areaitto the äôt¿ room of 0.3 sin (190 nnz)) and PaneÏs B and C (total leakage areas of 2.3
sln (58 nn¿)) and the some¡hat larger, but still small, difference between the leakage rates
of panels with and r{thout the air-infiltration barriers (Tests 3 and 4 on one hand and
Tests I and 2 on the other). To invest'igate the reasons for these apparent inconsistencies,
smoke and tracer-gas tests were conducted to deternine the air leakage from the test stud
spaces and the loop into the wann roon. It was found that this leakage accounted for
virtually all the residual leakage of the panels with the air-infiltration barrier. This
large leakage into the warm roon also masked the difference in air change rates between
Panel A and Paneìs B and C. The smoke tests indicated that the air leakage lnto the warm room
occurred primarily at locations where multiple wires penetrated the interior pl¡rood panels
and the conditioning boxes in the air loop.

c0¡tcLUsI0l{s

Based on the results of the tests in which rarn and humid air was circulated withln wall cavi-
ties, it appears that the installatlon of an exterior air barrier between the sheathing and
siding of an insulated frane wall reduces the potential for probìems fro¡n moisture condensa-
tlon under typical long-tenn cold weather conditions by decreasing the moisture accumulation
in high moisture areas, whlle increasing the moisture accumulation in lor moisture areas.

Also based on the test results, it appears that h'igh moisture condensation and accunula-
tion in the sheathing without an air-infiltration barrier is more pronounced under moderately
cold climate conditions than under colder conditions. However, condensation and accunulation
(and freezlng) of moisture with'in the thermal insulation was shown to be greater under the
éolder condi[ions. Thus, moisture accumulation within the insulation appãars to be more
lìkely to degrade the thermal insulation value in colder climates than in more moderate
climates, but paint peeling and fungus growth in sheathing (and probably siding as well) is
more ìikely to occur in moderately coìd climates. The latter conclusion is consistent with a
recent Canadian study (ilarshal'l Macklin Monaghan Limited 1983), which found that moisture
problems in walls were nore numerous in the maritime (and reìatively moderate) clinate of
Nerfoundland than in the colder and dryer clìmate of the Canadfan Middle llest. That study
also documented the problems in the Newfoundland houses to be primarlly related to sldfngs.

b
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Panel

l{arm Room Air
Temperature

Re'lative Humidity

Sheathi ng
Perforat i ons

3/32 1n holes, 5 and
6 in o.c"

3132 in holes, 2 in o.c.

3/32 in holes, 2 in o.c.
3/32 1n holes, 5 and

6 in o.c.
3/32 in holes, 2 in o.c.
3/32 in holes, 2 in o.c.

A1

Effecti ve
Leakage Area

per Stud Space

Air
I nf i I trati on

Barri er

None

None

None

Yes

Yes

Yes

S idi nq

Al umÍ num

Al umi num

Wood

Al umi num

A]umi num

l,lood

B1

c1

A2

0.3 in2
2.3 in?

2.3 in?

92

c2

NA

NA

NA

All panels framed with painted 2" x 4" studs, 16 inch on center, 2u x 4'sill p'late and
header, warm side (interior) face of Ll?-inch painted Marine grade pl¡nood, Ll?-inch unpainted
softwood sheathing, tongue and groove jointed. Wood siding pre-painted, lap Joints not
caulked or otherwise sealed. All siding fasteners at studs onìy. Between tests I and 2, the
siding was removed, an air-infi'ltration barrier installed over all three panels, and the sid-
ing reinstal 1ed.

The air-infiltration barrier used in the tests was a sheet of ultra-fine fibers made from high
density polyethelene with a thickness of 0.006 inch and a water vapor permeance of 94 perms.

TABLE 2

Nominalr Test Conditions

l.lithout Air Barrier t{ith Air Barrier

Test #1

700F

30f

Test #2

700F

30f

Test #3

700F

30Í

Test #4

700F

30f

Air o Air
Temperature

Reìati ve Humid'ity

Air Flow

700F

s0f
50 cfh

700F

50f

50 cfh

700F

30Í
50 cfh

700F

501

50 cfh

Cold Room Air
Temperature

Re'lative Humidity

300F 100F 300F 300F

70x70t40Í701

* Actual conditions varied somewhat. See Table 3 for actual conditions.

25.4 to obtain
645 to obtain

Multipìy 0.5555 by (oF-32) to obtain 0Ç

Multiply cfh by 7.8 x 10-o to obtain mrls

8
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TABLE 3

and

Air Infiltra-
tion Barrier

None

None

Yes

Yes

None

None

Yes

Yes

None

None

Yes

Yes

Test No. ACH

3

4

Stud
ass er Tests

l,loisture Content of
Sheathinq (Percent)

Top Bottom

10.8

9.1

l{oisture Content of
Insulation (Percent)

Top Eottom

1.6

1.3

Panel
P in
Hzo

RH in
Loop*

34. 3

47.4

39.2

47.3

38.6

48.5

A

B

6

7

4

3

6

9

4

2

6

5

I
2

1

2

3

4

I
2

3

4

0.04

NA

0.01

0.03

0.01

0.02

0.003

0.03

44.8

46.7

13.9

10.6

6.8
5.0

4.8
11.6

L2.6

8.8
9.3

4.9

1.4

2.6

1.9

1.0

2.1

2.4

2.4

1.8

2.7
I.7

0.03

r{A

45.9

54.4

6.6

3.7

6.1

16.2

2.1

2.1

39. 1

49.1

13.4

9.9
9"0

5.3

0.04

NA

6.8

4.8
7

I

10.4

8.9

9.9

4"9

1.9

1.5

15. I
11.4

.sì

1

15

9

13

c

2.3

1.5

The relative humidity of the air in the 'loops are averaged over the entire test periods. [n Test
No. 1, one data point each was excluded from the average as being outside the normal range. The
cause of this is not known, but it could be that the data point was collected at a mo¡nent when the
loop was opened to check the moisture supply equipnent. No abnormal data points h,ere encountered in
tests other than No. 1.

Note:

Multiply in H20 by 249 to obtain Pa



TABLE 4

Increase of Moisture Content of Sheathino and Insulation Durino Tests

Increase in
l.loisture Content of
Sheathing (Percentl

lncrease in
l{oisture Content of
Insulation (Percent)

Panel

A

Tight Alum.

B

Loose Alum.

l{ote:

Air Infiltra-
tion Barrier

None

None

Yes

Yes

None

None

Yes

Yes

l{one

llone

Yes

Yes

Test [lo. ACH

3

4

0.04

ilA

P in
Hzo

0.03

f{A

RH in
Loop*

44.8

46.7

34.3

47.4

45.9

54.4

9.8

7.3
2.6

ilA

0.0
1.3

3.7

1{A

0.4
ilA

Top Bottom Top Bottom

4

3

6

9

4

2

6

5

I
2

I
2

3

4

I
2

3

4

1

I
6

7

6

5

4

2

0.1
NA

0.01

0.03

3.8

6.7

1.5

3.1

0.5
0.1

10.7

7.7

L.7

0.8
0.5

NA

o

9

13

c

0"01

0.02

39.1

49"1

1.4

3.5

0.5

0.4
0.0
0.1

39.2

47.3

L.2

0.7

5.2

7"9

5.9

5.9
0.3

1{A

0.04

r{A

0.003

0"03

38

48

j

-{

1.7

6.9
2.2

3.2

0.2
0.7

0.3

0.4

The relative humidity of the air in the loops are averaged over the entire test periods. trn Test
llo. I, one data point each was excluded from the average as being outside the normal range. The
cause of this is not known, but it could be that the data point was collected at a moment when the
loop was opened to check the moisture supply equipnent. llo abnormal data points were encountered in
tests other than llo" 1.

Multipìy in H20 bY 249 to obtaT'n Pa

t



TABLE 5

Averaqe Temperatures in F for Last 3 Days of Tests

Stations *2

PANEL LOCATIOI{ CR *1 1 2 3 4 5 ltlR

Test 1 A

B

c

Average

TOP

BOT
TOP

BOT

TOP

BOT

70
63
69
63
68
67

0
7
4
7

5
3

.2

.4

.6

.6

.1

.6

69
61
68
62
67
65

4
7
5
8
1

55
37
59
39
58

38.5
32.8
38.8
32.2
37 .0

29.0
29.0
29.0
29.0
29.0

4I.2
34.9
41.8

NA
41.3

70
68
70
68
70
68

6
0
6
0
6
029.0 37.8 *3 39.8 51.0ZÍA 35.-6 *4 T9-T *s 86,7 6f3TT:Íõ1.

4
7
4
7
4

70
65
70
65
70

I
3
I
6
2

69
61
67
59
67

2
1

1

2
2
4

68
58
67
57
64
61

0
7
9
I
7

51
20
52
20
50

0
9
5

28
15
?2

NA

22.2
11.9
18.1
8.7

16 "8
17.2 *3
T57 *4

4.2
T2

4.2
4.2
4.2
4.2
4.2

TOP

BOT

TOP

BOT
TOP

BOT

Test 2 A

B

c

Average
65.7
6d3',

63.8
6[.É',62'7

2r.8
20.1 38.5Tl *s mT

Test 3 A

B

c

Average

0
3
9
4
2
1

68
65
67
66
68
67

9
I
9
8
5
6

66
62
66
64
66
64

9
I
3
2
1

4

52
52
58
52
58
51

TOP

BOT
TOP

BOT

TOP

BOT

32.8
32 .8
32.8
32.8
32.8
32.8
ffi

40.5
36.9
40. 3
36.8
40.5
40.2 *3
5g16- *4

42.6
38.7
41.8
39.9
43.2
41.1
TN

70
66
70
66
70

7
3
7

3
7

66.3
õ63642õffi'5-e-

4
1
4
I
4
I

70
68
70
68
70
68

I
0
0
3
7

3

67
65
68
65
67
67

7
2
0
6
3

66
63
67
64
66

0
0
7
4
9

54
41
58
48
57

3
2
I
4
4

43
39
43
39
43

I
5
4
2
7

41
37
41
37
40

7

7
7

7

7

30
30
30
30
30

TOP

BOT
TOP

BOT

TOP

BOT

Test 4 A

B

c

Average TE.75-tt364.7
6t3

51.5
5ï:9

41.4
4r:d

*3
*4

40.2
593

30.7
302

*1 Cold Room Temperature available only at mid-height.*2 See Figure ¿ for location of stations.*3 Data appears inconsistent.*4 .Averages of Panels A and B only.*5 Averages of Paneìs A and C onìy.

l{R'=
CR.=
T0P, =
B0T =
NA=

l,larm Room Temperature
Coìd Room Temperature
Top.of Panel
Bottom of Panel
Not Available

Multipìy 0.5555 by (oF-32) to obtain 0C
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