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ABSTRACT

The heat loss, temperature and moisture-perneation characteristics

of nine types'of concrete slab floor comstruction laid on the ground
were investigated in a specially built structure. The room air

above the floors was maintained-at 70 deg. F. by electrical coanvection
heaters, but there were no heating elements placed in the floors. A4n
extensivé thermocouple system was instairled to measure temperatures
throughout the floors and air spaces of each compartment.

The best overall performance was obtained with a floor construction in
which a two-inch thickness of rigid waterproof insulation extended six
inches down parallel to the exposed edge of the floor and two feet back
under the concrete slab. The floor surface temperature six inches from
~the exposed edge for an outside temperature of zero deg. F. was

' 62 deg. F. for this insulated floor as compared with 45 deg. F. at the
same location on the surface of an uninsulated floor of similar con-
struction. The heat loss througzh the insulated floor was about 70 per
cent of that through the uninculated floor.

Isotherm patterns drawn for each typs of floor construction indicated
that beyond a distance of three feet from the exposed edge of the floor,
the path of heat flow was essentially straight downward and that the
magnitude of heat flow was practically constant. The isotherms for the
bordering three feet of the floor section showed the effect of different
emounts and placements of insulation. The heat flow was downward

through the floor into the ground and then upward to the outside, as well
as directly through the exposed edge of the floor to the outside.

Moisture permeation tests were being contirued as the data and results
obtained to date were not considercd conclusive. The data available
indicated that a vapor barrier may be more effective in the spring and
sumer months than in the winter.
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I, TNTRODUCTION

1. Preliminary Statement, -- The estimation of heat losses through
floors -vary with the arrangement of the floors which may be classified
as: a floor over a basement or heated space, & floor over an unheated
space, and a floor laid directly on the ground.

For small homes having a basement in vhich the heating device is lo-
cated, the heat loss of the floor has never been a serious problem and in
most cases has been neglected in tha heat loss calculations because the
basement is warmed by radiation and convection from the heating device and
distributing ducts or pipes. When the basement is small and has few win-
dows, the temperature under the floor may be above 70 deg. F. and actually
warm the floor, resulting in a heat gain to the room above. Such cases
account for the satisfactory performance of some heating systems that would
not otherwise provide uniform heat in the living space.

When floors are constructed over unheated spaces, the heat loss is large
and must be teken into consideration. If the space below is ventilated,
the heat loss of the floor is calculated with the assumption that the tem-
perature of the unheated space is the same as the outside design tempera-
ture, whereas if the space is not ventilated the temperature of the space
is considered as the average of the 1nsida and outside temperatures.

In the case of floors laid directly on the ground little data are
available on the heat losses through the floor and the materials suitable
for floor construction. Due to the shortege of building materials, high
labor costs, and the need for swift house construction, the concrete slab
floor on the ground has been widely used as a floor construction for homes.
Therefore information on the thermal characteristics of concrete slab
floors on the ground should be useful for designers of basementless homes.

Previous workl by the National Bureau of Standards has indicated that
the heat loss of concrete slab floors on the ground is proportional to
the perimeter of the building. Design factors were given for calculating
the heat loses of a number of slab floors in which the only variables were
the perimeter and design temperature difference, However, as these tests
wvere conducted during a period when the average outside temperature was
not below 35 deg. F. for more than three successive days, the need became
evident for additional data on the heat loss characteristics of slab floors
in a climate where the ground would be frozen for a major part of the
heating aeason. _

2e gyjecta and Scope of Investigetion, -- The main objectives of thia
investigation may be stated as follows-

1. To study the heat loss charécteriatica of different types
of slab floors and to obtain data uaeful for designera of
basement less honmes,

2. To determine the temperatures at various points throughoqz
the slab floors and thereby to predict the proper placement
of insulation for floors laid on the ground.

k - 1 See numbered reference in Bibliography



3, To dsternine the amount of moisture permeating upward from
the ground to the upper surface of the concrete.

The general plan for conducting the test was similar to that of the
National Bureau of Standards, namely to provide a heavily insulated
structure above each floor and to observe the amount of heat in the form
of electrical energy necessary to maintain the inside temperature at
. 70 deg. F. Although the ceiling and walls were heavily insulated some
loss through them was inevitable. Suitable corrections were made and
the net heat losses of the floors were determined.

3 Acknowlodgementa. -- This investigation was conducted under a co- -
operative agreement between thé U. S. Department of Commerce, Office of
Technical Services, Industrial Research and Decvelopment Division, and. E
the Small Homes Council of the University of Illinois. The work was car- .
ried on as a project of the Department of Mechanical Engineering. i

The investigation was conducted under the general administrative dir-
ection of James T. Lendrum, Associate Coordinator of the Small Homes '
Council, and Seichi Konzo, Professor of hachanical Engineering, pmdar
whose superviaion this report was written.

Acknowledgement is made to John J. Adasks Jr. and Charles C. Lehﬁkuhi
students in the Department of Mechanical Imgineering for their services in
recording the data. :

II. DESCRIPTION OF PLANT

- 4, Gencral Arrangement. -- In order that slab floors of different
construction might be tested simultaneously under similar conditions, & .
special building 76 foot long and 16 feet wide with the long dimension
cast and wost was constructed as shown in Pig., 1 (a). The interior of
the building was divided into a corridor and oleven compertments as shown
in Fig. 1 (b). Ten of thesc compartments, A through K, contained test
floors of different construction, and the compartmont locatod on the west
ond of the building was used as the instrument room. All interior dimen~- -
sions of the compartments were 5 ft.-8 in. by 11 ft.-8 in. with the ex-
ception of compartment A located on the east end which was 11 ft.-Y4 in. by
11 ft.-8 in. The cxposed walls of all compartments faced north oxcept
compartment A which had en additional exposurc to- the east. Thc northern
exposures eliminatcd any sun effoct upon the walls or the cdges of the
slab floors. Since the width of the average small home is 24 feeot, tho
arrangoement of test compartments B through K was equivalent to invostigat-
ing a2 scction of floor with en oxposed cdge of 5 ft.-8 in. extending to
the conter of the hone., In order to deotormine the offect of a comparable
floor with two exposcd cdges as is the casc with the corners of a homo,
coupartment A was constructcd with a slab of the same type as compartmont D,

The corridor was along 'Te south wall of the building and had a door
at cach end. Accoss to each corpartnent was by .a door betweon the cor-
ridor and the compartmont.
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5. Wall and Cciling Construction. =-- The oxtcrior wall construction of
the building consistcd of 3/8 in. plywood, 5/8 in. air space, 3 in. cotton
blanket provided with vapor barricr, and 3/8 in. gypsum wall board. Tho
ovorall heoat transfor cocfficient for this construction was calculated as
0.074 Btu per hr. por sg. ft. per dcg. F. Tho coiling construction of the
building consistcd of 3}8 in. gypsum wall board, aluminum vapor barrier,
and 3-5/8 in. mineral wool batts., Tho overall heat transfor coofficient
for this construction was calculatod as 0,071 Btu per hr. per sq. ft. por
deg. F. ZFach compartment was isolated from tho adjacont compartment and
tho corridor by a wall consisting of 3/& in. gypsum wall board, 5/8 in. air
spacc, 3 in., cotton blanket wrovided with vapor barrier,and 3/8 in. gypsunm
wall board. Tho door to cach compartment consistcd of 1/4 in. plywood on
both sideos of a two-inch cotton blankct uscd as insulation and was pro-
vidod with ono-inch fclt woathor-stripping along tho edges to prevont in-
filtration botwoen the corridor and test compartnent.

6. Floor Construction. -- The ninc types of floor construction tosted
aro shown in Fig. 2. TFloors A through H werc provided with foundation
walls oxtonding thrce foot into tho ground, and floors J and K were laid
without foundation walls. Tho concrcte uscd for the floors consistod of a
mixture of ono part coment, two parts sand, and four parts gravcl; and the
mixturo for the footings consistcd of onc part coment, three parts sand,
and fivo parts gravel. Floors A, C, E, G, and J werc pourcd on November
18, 1947 and tho romaining floors werc pourcd on November 21, 1947. A ver-
miculito concrote mix of one part comont and four parts zonolite was uscd
for the top of floor K, and a mix of onc part ccomont and cight parts zo-
nolite was used for the vermiculite concrcte placod underncath floors F
and H as insulation.

To provont any hoat transfer between adjacent floors, a space 4 inches
wido and 12 inchos docp filled with wincral wool insulation was vrovided
botweon cach sleb. In ordor to preovent any moisture collecting in this
insulation a 50 1b., roofing folt vapor barricr was placed betwcon the
ground and the insulation as shown in Fig. 2. The foundation wall of cach
floor was insulated from tho adjacont footing by & four-inch thickness of
rigid watorproof insulation.

7+ Heating of Compartmonts. -- Tho compartments werc clectrically
hcatod and the input of clectrical oncrgy to cach room was mcasurcd by a
calibratod watt-hour meter, In order to minimize difforonces of air
temperature from coiling to floor throughout cach room, special hcators
worc constructed as shown in Fig. 3. Tho hoators consisted of an cight-
inch propeller fan mountod on tho side of an open top box 8% in. wide,
20 in. long, and 30 in. high containing two clcctrical circuits. One
circuit consisted of six clectric light bulbs and thc fan which operated
continuously to provido a portior of thc heat rcouired. Since any com-
bination of tho six bdulbs could dbc used, considerablc flexibility was
obtained in the hecat output.

The other circuit consistecd of an clcctric hoating mat with a capacity
of approximatcly 500 Btu pcr hr, controlled by a room thermostat oporating
a rclay., In cach compartmont tho thormostat was placed on tho interior
wall 24 inchos from the cxposcd wall and 30 inches above tho floor. Tho
thermostats werc of the low-voltage, hcat-anticipating type commonly uscd
for domestic heating devices eand wore adjusted to naintain a one deg. F.
temperaturce differcntial,
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8. Tcupuraturc Mcasuring Apparatus. - An cxtonsive thermocouple sys-
tem consisting of numbor 24 gege coppor and constantan wirocs was installed
throughout the flcors and in the tcst compartments. To mcasurc tho tom-
peraturos at tho thermocouple junctions a precision indicator and a twelve-
point strip-chart rccorder wero installed. Thermocouples were located in
tho floors to obtain tcmpeoraturo zredicnts both vertically and horizontally.
The horizontal placomont of the thormodouplcs arc shown in Fig. 1 (b), and
thc vertical placcmont of the thermocouplos arc lacated on tho drawings of
cach floor shown in Fig. 2. A numbor and lottor codo was dovisod in which .
the compartmonts wero designated by lettors of tho alphabot and the thorio- -
couplec positions by numbors. Theo geneoral location of thormocouploa within
cach compartment aro given in Appcndix A,

As it was nccossary to placo the thcrmocouplcs in vposition before tho
concroto was pourcd, a moisturc rosistant tubec of low thormal conductivity @
was usod to hold the wirecs in their corrcct position. The two thermdcouple
wires for cach vortical location worc pulled through the tubc, brought out
at the propor position, and soldeorcd to e brass ring slipped .gver tho tubc
in order to sccurcly faston tho thermocouplo. .

After all tho thormocouples for this horizontal poaition wore comstruct- o
cd, the tube was fillod with paraffin to provent any moisturo or air circu-.
1ation eround the wires inside the tubc. A film of pareffin was also placod.
around tho brass ring and thormocouplc junction to provont any galvonic
action duc to corrosion of tho thermocouple junction. The proper placcmont -
of cach tubc was accomplished by insorting the tubc in a hole preparcd by
ériving a 3/8 in. rod into tho ground. Iaboratory tosts worc made to insure
that thermocouplos placcd in this nanner would give tomppraturc readings
consistent with cxporimontel accuracy. .

Thoe thermocouples for ncasuring the air temperaturos of thn room and
surfaco tomporaturcs of tho concreto wore placed with six inches of the
wirc in the samo tenperaturc zono as tho Junction to provont conduction of ~
hcat along thc wircs, _ : , . Thae

- . All thormocouplo lcads terminatcd at the instrumont panol-shown in
Fig. H, which was locatod in . thc instrument room. Tho two wirecs from cach
. thermocouple junction wore soldored to a jackboard junction and & solector
switch, By noans of thc solecctor switchos tho tompceraturc at any ‘measur-
ing point could be detcrmined with the procision indicator, and by solecting
tho proper jackboard conncctions any twolve tomnoraturcs could bc continu- '
ously recorded on the atrip—chart recorder.

_ 9, Moisturo Mcasuring Apparatus. -- A six inch diamctcr galvanizod iron
tubc located ninc foct from the cxposed odge and midway betwoci:the sido-
walls, was placed vortically in cach floor,  The tubc cxteonded one inch -
above tho floor surface and 12 inches into the ground to nrovido an’ 180%
lated portion of floor for the, noisturc permeation test. The' floor: ¢on-
- struction insidoc the tube was thc sauc -as that for thc.floor 1n which tHo _
: tubo was locatcd., = ey Rt e . :... f:f‘:fwl_.

Approxtmatcly 100 grams of silica-gol crystals were placcd on’ a*atanﬂ
-ahovc this isolatcd portion of floor surface, and a glags Jjar -oight inchca
'high and six inchcs in diamotor was placod cver thc crystais and soalod



to the outside surfacc of the galvanized iron tubc with paraffin. Tho
moisturc mecasuring apparatus in compartment A is shown in Fig. 5.

III. PROCEDUBE

10. Dotermination of Hoat Lossos. =- Tho oporationqn period of the in-

‘vestigation was from January 1Y, 1948 to April 23, 1948. Roadings of cach

of tho watt-hour mecters worc observed once cach day at the same respoctivo
minuto of tho day starting at 1312 hours and onding at 1322 hours. Thus
the gross hoat input to any compartmtne for a 24-hour period could be ob-
tainod by subtracting from thc obscrved rcading the moter roading of tho
provious day.

11, Temporaturc Measuroments. -- Botwocn 1300 and 1400 hours daily
the tcmporaturcs at all mcesuring oints in cach floor woro rccorded.
Fig. 6 shows a portion of the tomperaturcs and watt-hour motcr readings:
takon for compartmont D. Similar data woro taken for all compartments.
Additional tomperaturo mcasurements were rccorded continuously on tho
twolve-point strip-chart rocordor. Tho twelve thormocouples connocted o
the recorder werc changed from tino to time during the four nonths tost
period oxcopt for the outside and attic tomporaturos which werc recorded
continuously throughout thc period. Tho remaining tcn positions on' the
rocorder wero connected to those thermocouplos locatod at pointe conaidorod
a8 boing significant in tho comparative porformance of oach floor. For
cxamplo, if a comparison wero desirocd of thc floor surfacce temporaturcs
8ix inches from the cxposed cdge, thermocouple No. 20 from ocach compartment
would bo connccted to tho recordor.

Ground tomperaturcs weorc also ncasurcd at one-foot intervals down. to
six foet at a point fiftcon foot outside tho oxposcd odge and also at a
point soven fect insido the exposcd cdge of compartmont H.

12, hoisturc Pormcation Mcasurcmonts. == Once oach wock woighed amounts
of silica-gol worc placed under the glass jers in cach compartmont and tho
Jars were rcscaled. The crystals which had bcen undor tho jars for the

provious seven-day poriod wore then weighod to detormino the amount of

noisturc absorbod.

IV. RESULTS

13. Heat Lossos - Dorivation by tho First #icthod. -- Tho total amount -
of hoat supplicd b0 cach compartmont is shown in Figs. 7 to 16 in which

_ tho daily hecat input in thousands of Btu is plottcd ageinst tho indoor-

outdeor tomperaturc differenco. The doviations of the points from tho
mcan curve arc causcd by the difforcnco in heat input brought about by
varieble wind and sun offccts which cannot be rcprosonted on a curve in
which tho abscissa is tcmperaturc difference alonc. Howover, those des
viations rosulting from wind and sun tond to componsatc for cach other
whon a nunber of tcsts arc conducted at tho samc tomperaturc differpnco,
and the curve is thercforo ropresentative of the actual heat input when
considered from tho standpoint of tho scason as a wholo, '
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3~3-UE 133 70.2 70.5 70.8 68,1 67.5 66.1| 70.0 66.3 gz.z 61.3 | 70.0 67.0 65.8 55.0 532.5
3-44g | 1734 | 69,5 70,0 70.0 67.4 66,6 65.7 | 69.2 65, .3 61,0 | 68.7 65.6 64,1 54,5 53,0
3-5-4g | 1334 | 71.0 71.5 71.3 68,5 67.5 66.0| 70.9 66.8 65.1 61.0 | 70.5 67.3 65.8 54,1 522
3-6-48 | 1332 | 71.7 72.0 72.0 70,0 69.0 67.2| 71.6 68,1 66,8 62.0 | 7T1.5 69.5 68,0 55.2 53,
3-7-48 1302 | 7C.1 Sunday - all temperatures not recorded
3-g-4g | 1330 | 71.0 T1.0 71,0 68,9 68.0 66.2 | 70.3 67.0 65.3 61.2 | 70.4 68.0 61.2 54.5 53.0
3~9-%g | 1334 | 70.9 71.0 7.0 68.7 67.7 66.1| 70.1 66,8 65.4 61,2 | 70.1 67.5 66.0 54,3 52,5
3-10-48 | 1333 | 68,0 68,1 68,2 66,0 65,2 65.0 | 67.8 64,0 62,9 60,0 | 67.0 Ga.s 62,1 53.5 52,1
3-11-48 | 1333 | 69.0 69,4 69.6 66,5 65.9 65.0 | 68,9 64,7 63.4 60,0 | 68,2 647 63.3 53.0 51.3
3-12-48 | 1330 | 71.0 71.5 71.5 68,0 67.0 65.1 | 71.0 66,0 64,8 60,1 | 71.0 67.0 65.0 53,1 51,

Fg, 6. Sample Data Sheet Showing a Portion of the Data Recorded for Compartment D
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COMPATMENT ©

T T R

p e

Gradient 6 dinches
1°:atia];n 15 inches from exposed edge fr;r;ﬁg&p Exposed edge

@ g g E 5 5 g 1 o M
B, o S 5s 5c Be| s 5s|%s B Ze| 35 f. 2,
Date | Time sﬁg ﬁ s% gy B% B5 | § 3 s{é 85 3¢ SE 43 B2
§¢ §é B8RP 4 fP)ge Be BE) BE :% :%

Eal Eal wd Eal Ll [V + >

" x 2w B 8 = w8 % = e =
2-19-4g | 1334 | 69.5 68.0 65.6 51,5 49,0 Ls.3 | 66.5 63.2 | 50.7 46,0 k.0 | 51,6 382676 2u5H
2-20-4g | 1347 | 68,7 65.0 62,0 Ug.,2 47,0 7.3 | 61.2 57.0 | 29.3 37.0 M1.7 | 23.9 390188 7512
2-21-4g | 13L5 | 68.9 66.0 63.0 47.8 45,0 Uu6.5 | 63.2 58.2 | 35.1 37.2 HO.7 | 20.5 397560 7372
2-22-Lg | 1308 Sundsy - all temperstures not recorded 20,2 lLousgé 7026
2-23-43 | 1338 | 71.0 67.3 64,0 Lg,0 45,9 U6,0 | 65.8 60.5 | k2.5 38.5 40.3 | 20.% L9791 5205
2-chlg | 1322 | 72,3 69.1 66,0 49,9 47,1 U7.0 | 68.0 63.0 | 6.9 L1,2 W7 Eg.s hkgor 5016
2-25-48 | 1335 | 71.9 70.3 67.5 51,2 48.6 U47.9 | 68.8 5 | 48,9 U4, 0 Ea.e 2.2 lLigugg L&g2
2-25-ug | 1332 | 70.2 67.9 65.0 52,1 49,0 48,5 | 66.1 €2.0 | U5.5 43,5 Lh.o | 1.k k22735 32U6
2-27-48 | 1330 | 60.7 67.6 65,0 51.7 Y49.3 L8,9 { 66.5 62.5 | 50.5 U5.1 ul.5 | LL,3 L5761 3026
2-28-48 | 1330 | 70,0 67.9 65.1 52.5 50,5 49,0 | 66,5 62.5 | 47.1 U5.5 U5.9 MT.E 428973 3212
2-29-4% | 130p Sunday - all temperatures mot recorded 35, 434325 5352
3-1-4g | 1ko1 | 69.9 67.0 6h4.1 EO°2 ug,1 48.1 | 65.0 60,8 | 40,0 41,0 43,3 | 30,9 439798 73
3-2-48 | 1370 | 69.4 66,7 63.8 9,7 u7.6 47,7 | 65.0 60.7 | 3.2 L1.1 42,5| 32,9 LLkgrs 5077
3:E-ha 1335 | 9.5 66.3 63.8 49,5 47,9 UT.9 .0 60.9 | 38,0 40,1 43,0 32,0 L50416 5541
3-h-bg | 1734 | 68.D 6u.a 61.5 us,0 46,6 47,0 | 61.4 57.0 | 32,0 37,4 M1,6| 26.6 L57359  69u3
3=5-48 1334 | 70,0 66,4 63.3 U8B0 46,0 6.5 | 64.0 59,0 | 35.5 37.5 L1.,0| 24,9 LBU5BO 7221
3-6-48 1332 | 71.2 69.0 65,0 49,8 N7.4 u7.3 | 67.1 62.2 | 38.3 39.5 42.0| 34.0 h70333 E?ES
3-7-U48 1302 Sunday - all temperatures not recorded 34,1 L7ul7g 140
3-8-48 | 1330 | 70.0 57.1 64.1 U9,0 46,9 Uu7,0 23.3 60.5 | 42.0 39.% Uul,5| 28.9 L8066 5688
3-9-48 | 1334 | 69.5 66.5 63,5 48,2 U6,3 L6.u .0 59.2 | 35.1 38.0 41,2 | 27.9 Lg5927 5761
3-10-43 | 1333 | 66.0 62.3 59.6 U7.1 45,9 L6.1 | 59.1 55.0 | 33.% 37.1 kL0 24,8 Lo1g35 5908
3-11-Lg | 1373 | 67.3 63.4 b0k L6,7 45,3 (.0 | 59.7 55.4 | 30.3 37.6 40,9 | 1k.9 501533 9698
3-12-4g | 1220 | 70,0 65,0 62,5 u7.b L5.5 u6,0 | £3.5 58.1 | 31.1 38,0 4i,0| 11.7 509798 8265

Pie. 6 (cont'd), Sample Data Sheet Showing a Portion of the Data

Reccrded for Compartment D
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The nct hcat loss through the floor of cach compartment is shown in
Figs. 7 to 16 and was dctcrnmined by subtracting from the grose hoat in-
put the corrocted tarc loss. Thc mothod of obtaining the corrected taro
loss, which was the sum of the heat ilosses through tho wall and ceiling
and that duc to infiltration, is oxplained in Appendix B. The curve for
corrocted tare loss is shown on Fig. 10 only and is not shown in the other
curves because tho method was identical for all compartmonts.

In order to dectormine the path of tho flow of hcat through the floors
at various outside tomperatutcs, isothorm pattorns shown in Figs. 17 to 25
werc drawn for cach floor for average daily outside temperatures of 3.7
deg. F. (maximum 1Y4.5 deg. F., ninimum -5.0 docg. F.); 16.2 dog. F. (maxi-
mn 25 dog. F., minimum 7.7 dog. F.); and 24.9 dog. F., (maximm 36.1 dog.
F., nininun 17.4 dog. F.). The average daily tomporaturc of 3.7 éog. F.
occurrod on January 28 which was the coldest day of the hcating scason.,
The average daily temperaturc of 16.2 deg. F. occurrcd on January 26 and
was approximatcly the avorage daily temporaturc for the nino days previous
to January 26. Tho tcmperaturo of 24.9 dez. F. occurrcd on March 9 and
was approximately tho average for the soven days previous to March 9.
Thereforo thosc isothorms cen be considercd as represeontativo of fairly
steady conditions of heat flow.

A comparison of the isotherms of cach floor at the threc outdoor tom=-
poratures indicatc that beyond a distance of threc feet from the cxposed
odge, .the isothorm patterns appecar to be thoe samc. Honce, it appoared
ncceossary to divide the heat loss through the floor into two compononts --
(1) the hoat loss through the oxposod edge including the floor arca with-
in threc foot of the cdge, and (2) the heat loss through the rcnaining
floor arca, which was designatecd as the inner floor,

As no dircct measurcment of heat f£low through the floor was obtained,
it was nocossary to usc previous cxperimental work for thc detcraination
of the hoat flow through the inner floor. Upon oxamination of thc papor
by F. C. Houghten and associatcs,@ it was found that the isotherm pattern
for tho cast uninsulatcd wall comparcd almost cxactly with thosc obtaincd
in the present investigation for the inner floor. The averego hcat flow
as indicatod by tho Nicholl's hcat flow metcr (position "F' in Fig. 2 of
the Houghten roport) was 2.0 Btu per so. ft. per hr. In viow of the
idontical isothcrm patterns for thesc two investigations, the 2.0 Btu
per sq. ft. por hr. valuc obtainod by Houghten and associatos was consid-
crcd as gpplicaeble to the hoat loss of the inner floors uscd in the preosent
scrics of icsts.

As tho hcoat loss throujh the innor floor rcmains constant, tho hoat. . .
loss through the cxposcd cége, including the floor area within thrco fcot
of the cdge, could be dctcrn ned by subtracting the heat loss through the
inner floor fron the nct floor hcay loss. :

It was also obscrved from the isothermal curves that within the dis-
tance of throc fcet from the czposed cdge, the lines of constant tomporature
shifted when the avorage dsily outside tomperaturc changed., Thus it was
docided to cvaluatc the hcat loss through the ocxposod edge in terms of a
factor bascd upon thc longth of cxposcd cdge and the indoor-outdoor tem-

. poraturc diffcronce. This factor, in Btu per hr. per lincar £, of cxposcd.
cdge per deg. F. tecuperaturc diffcronce, was deternined by diviﬂingﬁﬁho

2 Scc numbered reference in Bibliography
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romaining hoat loss, in Btu por day, by the product of the indoor-outdoor.
toemperature differcnco, the length of cxposed cdge, and 24, In ogquation
form this can bc reoduced to:

F, = ‘*"1%%7"'13;
1 L L T T whore!

¥, = faclor for floor hcat loss, in Btu por
hr. per lincar ft. cxpe. cdge por dog. F. .
témporature diffcroncc indoor to outdoor

Hy . = nct floor hcat loss - loss throvgh innor_.
floor, in Btu por day

L = longth of cxposcd odge, in ft.

T.D. = indoor-outdoor tcmporaturc difforcnce,
in deg. F.

24 = nuiber of hours por day

Fig. 26 shows for all floors investigatod the rolationship betwoon tho
factor, F,, and the indoor-outdoor tcmperaturc diffeoronce.

A comparison of the curves for thc floors with footings indicato that
four distinct groups were obtaincd., With the cxcoption of floors G and E, -
the grouping corrcsponds to the amount of insulation placod at tho cxposed
odge.. Floors A and D with two inches of rigid watorproof insulation at tho -
cdge and a two-foot border cxtending undor the floor comprisc the lowest
group. Floors F, C, and H with one-inch odgo insulation, or the cguivaleont,
comprisc the noxt higher group. Floor B with no edge insulation and floor
E with onc-inch cdge insulation compriso the third group whilo floor G is
in the highest group.

According to the amount of insulation placed at the odgo, floor E
should have been in the socond group. Howevcr, it can be observed in Fig., 2
that the ono-inch thick insulation oxtonded downward for a distanco of only
threo inches. In addition the large air space in the tilc oxtended bolow
- tho insulation, providing a path of low rocsistanco to hcat flow. Apparoently
the ecdgo insulation did not provide an offecctive barrior to hoat flow, since
the heat flow could by-pass tho insulation to the outsido. 1In all prob-
ability had tho insulation bocen oxtended downward for a distanco of six
to sevon inches the floor would have been included in tho sccond group..

Floor G, which has the highost heat loss, should have boen in tho
lowost group according to the amount of cdgo insulation uscd. However, as
in the casc of floor E, tho insulation did not form an offoctive barrior
~ to the flow of hcat since the hcat flow could by-pass the insulation to
the outsido through the gravel fill. The gravel cdoos provide an cxcollont
ncdis for drainage control under tho floor, but it docs not scrve as an
. offeetive insulator,

The factor curves for tho two floors, J and K, which worc laid without
foundation walls arc also shown in Fig. 26. Floor K was of tho samc con- -
struction as J with tho cxception that threo inchees of insulating concrote.
was placed on tho top of floor K. ’ _
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Floor J which had no cdge insulation has a slightly lowor hcat loss .
than floor B which had no insulation but was provided with a footing
cxtending threo fcet into the ground, TFor all practital purposcs floors
B and J can be considered as similar in heat loss characteristics. Tho
similarity in performance of the two floors may also be obsorved in the
isotherm pattcrns for floors B and J shown in Figs. 17 and 24.

The hcat lecss factor for floor X is comparable to flecor D, Although
thoro was no insilation placod at the cdge of floor K, the barrior to
hecat flow was unbroken since the floor insulation cxtended to the wall
which was insulatoed with a three-~inch cotton blanket.

Thero arc somo disadvantages to a floor of this construction, however,
as the insulating concrotc docs not posscss a hard woaring surface and
the floor has a tcndoncy to bocome dusty. Also the possibility of pro-
viding a covering for a floor of this typc has not becon fully investigated.

Fig. 26 also shows that the factor for any floor docroasos as the .
indoor~-outdoor temperaturc incrcascs. For a givon indoor-outdoor tom-
perature difforence the factor is evaluated in tcrms of the longth of
cxposcd cdgoe and the hoat loss through the coxposcd cdgo including tho floor
arca within thrco fcet of the edge. The loss through the oxposcd odge is
a function of thc indoor-outdoor tcmpecraturc differenco, whercas the hoat
loss through the rcemaining floor arca tonds to be a constant value. Thus
as tho indoor-outdoor tcmperaturc incrcases, thc heat loss through this
remaining floor arca will have a smallor porcentage cffcct upon the total
hcat loss and the factor will decrcasc.

14, Heat Loss Through a Floor With Two Exposcd Edges and a Cormor. --
Fig. 7 shows thc gross inpub and nct floor loss for tho corner compartnent A,
which had a floor of the samc construction as ocompartment D dbut was pro-
vided with two cxposcd cdges instcad of onc. All the data for the ontiro
investigation arc shown. Howover, sincc the cast well of compartnent A was
exposced to the sun it was nccessary to uso only tho valucs of heat input ob-
tainecd on days without sun in ordor to avoid the effcct of solar hcat gain.,
The points with two concentric circles rcpresent these days, and it was
from these points that the gross input curve was detcrmined.

The heat losscs through the walls and ceciling and that duc to infiltra-
tion were designated as tho tarc loss. Thesc values were calculatod sinco
compartncnt A was not calibrated for tarc loss during the test. A valuo
of 15 cu., ft. pcr hr. per ft. of crack was uscd for the infiltration air,
and the mcthod of calculation was similar to thc cxample shown in Appendix B.

The net floor loss for any valuc of indoor-outdoor tcomperature 4if-
ference was obtaincd by subtracting the calculated tare loss from the groes
“input. Tho proccdurc for obtaining the factor F,, in Btu per hr. per linecar
- £%. of cxposed cdge por deg. F., was the same as that discusscd for thoe
othor compartnonts.

A comparison of the factors for floors A and D in Fig. 26 shows that
for all practical purposcs they were similar in heat loss charactoristics,
Thus it was concludcd that the heat loss for a floor with two cxposcd odgos
and a corner may bo cstimated by using tho factors shown in Fig. 26.
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. '15. Heat Lossgs - altcrmato Mothod, -~ Previous investigations of heat -
lossos through concrctc floors laid on tho ground have ovalunted the total
hcat loss in torms of tho longth of oxposed cdge and tho indoor-outdoor
tomporature diffcrenco. This factor, in Btu per hr, por lincar ft. of
exposod cdge por deg. F. tomperaturc differonco, was dotermincd by dividing

- $he hoat loss, in Btu por day, by the product of the indoor-outdoor tom-
- peraturo diffcrcncc, the longth of cxposod odge, and 24, - In oquation
forn, this can be reduccd to: g ol .

B TsT0 5 whoro:

F, = factor for heat loaa, in Btu por ‘hr, por
lincar ft. oxposcd odge per dog. ' T. “ton-
peraturo difforence indoor to outdoor

2 F
i

Hz = neot floor hcat loss, in Btu por day __ﬁ

- For smell buildings where tho ratio of thc areca to tho perincter doos not

cxcced 12 this mothod of ostimating heoat losscs through concrcto floors |
would be satisfactory. Siuilar factors dotormined from' tho prosont soriocs
of tests aro shown in Fig. 27 and arc applicable to ratios of .arca to.

perinoter of 12, Howover, the samo factor nay be uscd for lowor ratios

of arca to porimctor without scrious orror., Whon applicd to a room having
aroa to porimecter ratio of six, tho factor will give a calculated hoat
loss through thc floor that is approxinately thirty per cont highor than
the mcthod discusscd in scction 13.

Fig. 27 a2lso shows that thc factor docroases as tho indoor-outdoor
teoperaeturc difforcnco incrcasos. As proviously cxplained thc hoat loss
through the innor floor is almost constont and has o smallor percontage
cffoct upon the total heat loss through the floor as tho indoor-outdoor
tomporaturc incrcasos.

16. Floor Surfacc Tcuporaturcs. -- Floor surface temperaturce heve an
cffoct upon conditions for comfort, Obviously, if tho floor is cold or

‘feels cold to tho touch of an individuzl, conditions of disconfort’ will

rosult.

Thq surface tonperature of a floor ot o given peint depends upen theo
rate ot which hoat is gaincd or lost at thnt point, If the surfaco tou-
poraturc of the walls above the floor is low, thec cold drafts of air de-

- sconding along the walls will tond to lower tho surface temporoturc of

tho floor, Howover, since tho sanc type of construction and matorinl was -
uscd for all cxposcd walls and the compartment tonpcraturcs were main-
tainod at 70 dog. F., the surfacc tomporaturc at the cdgo was dependont

- .only upon the ratc 'at which hcat was lost at the cdgo of the floor.

As indicatod by the isotherns shown in Figs. 17 to 25, tho lowcst sur-
faco tomperature of the floor cxistod ncar the outsideo odgo. . The thermo-
couples located at o distance of six inchos from tho cxposed odgo, cor-
rcanoﬁaing to the location ncar the basc shoc ia o normal wall structuro,

‘can bo considored thcroforce as indicating the cxtrome tcuperaturd. from |
_tho standpoint of floor coufort and the crltical tonnorhturo fron thc
_standpoint of possible condensation.
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Fig. 28 shows, for all of thc floors investigated, the surface ton-
peraturc at a distance of six incheos frou tho cxposed cdge as affocted by
the indoor-outdoor temperature difference. The tromd of all the curves
indicate that the floor surfaco tomperature docroascs as the indoor-outdoor
tomperaturce differcnce increascs. \ :

Throe distinct groups werc obtaincd correcsponding in goneral with the
anount and thicknoss of insulotion placed at tho exposed cdge. Floors D
and G form the group with thce highcst floor surfacc tomperaturcs. Floors
H, E, K, C, and F, with onc inch of odge insulation, or the couivalent,
comprise tho intermediatc group while floors B and J with no odge insula~- .
tion forn the lowost group.

The offcct of adding insulation at tho edge can bo obsorved by oxan-
ining tho surfaco tomperaturcs for all the floors ot an indoor-outdoor tom-
poraturc differonce of 70 deg. F. Floor B, with no odge insulation, hod a
surfaco temperaturc of us deg. F.. floor C, with onc inch of insulntion,
had a surface temporaturc of 54 deg, F.; and floor D, with #wo inchos of
odge insulation and & two foot border cxtending under thoe floor, had a
surface tomporaturc of 62 dog. F.

The eoffcct of cxtonding insulation os a border under the floor may bo
obsorved by comporing the surface tcmporaturcs of floors G and Do The -
border of insul~tion under the floor incroasod tho surfoce témporature
cbout 2 deg. F. Sinilar results werc also obtained with floors E and C,
cs.floor H was about 2.5 dog. F. wornor than floor C. Tho necessity for
the uso of insulation oxtonding beyond two fcot from the edgo is guostion- ’
oble, since the isothern pattorns indicate that the surface tomporature for
all the floors werc almost the sape at a distance of threco foot from tho
cxposed cdge.

_ Floor J shows a floor surfhce tomperaturc that is about 3,5 dog. F.
lowor than that for floor B. No adcounte cxplanation con be offorod
othor than that the ocutside ground temperaturc may have affected floor J
norc than flcor B due to tho groﬁtor anount of conercto at tho ecdge of
floor J. 3

3 In order to deotermine tho-cffoct of placing inaulation at the Qﬁgo of a
floor previously constructed, a two-inch thickmess of rigid watorproof in-
sulotion oxtending 12 inchos bolow tho level of the floor surfaco was placed
agoinst the cxposod odgo of floor J on March 10. A covering of asbestos
cenent board was placed against the cxposed insulation as a protection |
against lawn nmowers ote. Within two days after this placenent the surface

tomperaturc of floor J, at o distance of six inchos from the cxposcd edgo
corzosponded with the surfoce temporature of floor H at tho sang location.

17. Moisturo Pcrumcation. -- The noisture permoation tests orc being
continued as the doto and results obtainod to date nrc not considered con-
clusive. The following analysis is thcrefore subject to podification when
further data are available. '

For tho purposoc of Wnalysiﬂ the floors wore divided into throc groups -
(1) floors with vaopor barricrs, which inéluded A, C, D, G, and J, (2) floors
without vapor barricrs, which were B and H, aond (3) floor K, the floor with
. the vorniculite covering. Hoisture pcrnohtion data wore not availablo in -
., compartnents E and F becauso of the insulation which wod; placod on. the -
floors for the calibration tosts. Fig. 29 shows the anounts’ ‘of moisturp

o4,
perncation for these throc groups as a function of time. '
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The floors were pourcd on November 18 and 21, 1947, and the noisture
vorncation ncasurcncnts werc started on February 11 1948, It was ‘thought
that the floors werc dricd and curod at the ond of this pericd.. However,
as shown ona Fig. 29, ovidonce oxistod that the drying action continued un-
til about June 1, On Junc 6 a hcavy rainfoll occurrod, supplenented in the
succooding threc wecks by norc rainfall., Tho tronds of the moisture per-
neation curves after Juno 1 for all floors showed o corresponding imcrcase.

The lower two curves on Fig. 29 indicated that during the curing poriod
© the noisturc perncation valucs for the floors with vapor barricrs oxcocded
thosc for tho floors without vapor barricrs. Since the vapor barriers wero
placed during pouring, the moisturc in those floors without vapor barriors
could cscope downward as well as wpward while tho noisturc in the rcmaining
floors could only pass upward.

‘The noisturc pcrnecation valucs for floor K were greatly in ecxccss of
those for any othoer floor. This moy hove boen due to the greater anount
of water which was uscd in the vormiculite concrecte nix, as a vapor barrior
was placed in floor K during pouring and tho noisture could therefore only
pass upward during curing.

The nmoisturc porneation tests are being continued, and at tho end of
135 doys fronm February 11 the volucs for tho floors with and without vapor.
barriors wero about the same. Howover, the valucs for thoso, floors without
vopor barriors worce incroasing at o fastor ratc os shown in Fig. 29, and it
opporrs that during the swmer period thesce floors will allow nore noisturc
to perncate through then. Data obtained to date indicoto that tho vapor
barricr nay be nmore effoctive during the spring and sunnor nontha than in
the winter,

V. SUMMARY OF RESULTS AND CONCLUSIONS ..+
The following sunnary of rcsults ond conclusions are applicable to the
conditions under which the tecst was conducted,
(1) The table below gives o comparison of tho heat loss factdr F& and

the surfanco temporaturcs six inches fronm the cxposcd cdge at an indoor-
outdoor tomperaturc diffcronce of 70 doge. F. for all floors inveetighted.

Factor Fl, Floor Surﬂace Teonporaturo,
in Btu por hr, por ft. in deg. T,
cxposcd odge per deg. F. i
Floor B 0.58 4

¢ 0.26 \ .53

D 0.32 - 62

E 0.29 56

F 0 53+5

G 0.71 v 180

H 0.45 6.5

J 0.54 _ 1.5

K 0.30 5"‘-5

- ‘Fron this tablo it appears theat floor D with two inches of cdge in-
sulation ond o two-foot border of insulation extonding under the floor -
gives the best overall performance.

i
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(2) The heat loss through a floor at o distance boyond throec feet of
the cxposcd cdge is alnost constant for any indoor-outdoor tcmporature
difforonce.

(3) A large anount of the hcat is lost through the cxposcd cdge of a
floor cspocially if tho odge is gbovo grade. A part of this heat is lost
directly through thc concrecte to the air, and the rcnmaindor is lost through
tho floor for o distanco of approximatcly threce fect from the exposed edge.
It is not only nocossary to insulate the edge but also advisable to oxtend
tho insulation undor the floor a2s a border for approximately two foot.

(4) A gravol fill providos o nedia for drainage contrel but is not an
offective insulator. :

(5) Tho heet loss through the floor of o basencntless house may be
snall as compared to the total heat loss of the housc. Therofore, the
surface temperaturcs os affecting comfort arc probably nora 1mportant than
the heat loss through the floor,

(6) Although insufficient @ata have beon obtainod, it appoars that a
vopor barricr beneath tho concrcte floor mey be nore useful in the spring
and sunmer nonths than dvring thc heating scason.

¢
y &

(7) For ostimating dosizn hoat losscs through a concrete floor laid
on the ground the followingz formulas and factors arc suggésted.

H=7F xLx (t3-ty) +2 x (A1)
H=TF, zLx (ty-ty)

in whieh,

L4

H heat loss through flcor, in Btu per hr.

u

L = longth of cdge of floor adjacont to exposcd wall of building,
in ft. _

t; = inside teopeoraturc of the building, in deg. F.
tey = outside design temperature, in deg. F.

Al = area of inncr floor = total floor oreca = floor arca incluﬁb&
within a throo-foot horder along the cxposcd cdge, in sg. ft.

Fl = heot loss factor bascd upon the cmount of heat loss through tho
floor arecs inclvded within a thrce-foot border along .the oxposecd
cdgo, in Btu por hr. per linecar f5. of cxposod cdge per each deg.
F. differcnce botween indoor and outdoor tcuporaturca. Valucs
for this factor crc shown in Fig., 26.

Fe = heat loss factor bosed uvpon the total heat loss through the floor
in Btu per hr. per linecar ft. of cxposed cdge per cach deg. F.
difference between indoor and outdoor tomperaturcs. Valuos for
this fector arc shown in Fig. 27. :

Of thesc two factors, it is belicved that F, will be nore
epplicoble to 2ll constructions.
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APPENDIX A |
GENERAL LOCATION OF THERMOCOUPLEZS WITHIN EACH COMPARTMENT ' -

Thermocouple Horizontnal Location Vortical Location
Jo. B,
1. 6 ft. fron cxposod edgo 3 in, abovo floor surfaco
2 6 ft. fron cxposcd cdgo . Floor surfaco
E 6 ft. fron cxposcd cdge 4 in., below floor surfaco
6 ft. fron cxposcd cdge 8 in. dbolow floor surface
.5 3 ft. from cxposcd cdgo 3 in. above floor surfacc
"6 3 ft. fron oxposed odgo Floor surface - ~ ' ° v -”
o 3 ft. fron cxposed cdge - 4 in, bolow floor surfaeo
8 3 ft. fron oxposcd cdgg . & in. below floor surfacte
-9 2 ft. fron cxposcd cdgo 3 in. pbovo floor surfaco
10 2 ft. fron cxposed ¢dge ~ Fldor surface - :
11 2 ft. fron cxposed odgo 4 in. below floor surfoco
12 2 ft. fron cxposed cdge 8 in. below floor surfeoce
5 | 2 ft. fron oxposcd edgo : 12 in. bolow floor surface
1 15 in. fron oxposcd cdge 3 in. above floor surface
15 15 in. fron cxposcd odgo Floor surface
16 15 in., from cxposecd odgo 4 in. bolow floor surfacc
17 15 in. from cxposcd cdge 8 in. bclow floor surface
18 15 in, fron oxposod edge 14 in. bolow floor surfaco
19 15 in. from cxposod cdgc 20 in, bclow floor surface
20 6 in, from cxposcd cdgo Floor surfaco '
21 6 in, fron cxposcd cdge 4 in. bolow floor surface
22 Exposcd cdgc- 2 in. below floor surfacc
2 Exposcd odge 12 in. bolow floor surface
2 Exposcd edge 20 in. bolow floor surface

6 ft. fron (xposed edgo 4 ft. above floor surface
6 ft. fron cxposecd odge - 3 in, bolow coiling

nn
avwn
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APPENDIX B
DETIRMINATION OF TARE LOSS FOR COiPARTHENTS B THROUGH X
The hoat loss through the floor of cny conpartmont was th& difforence
betweon the gross heat input and the hoat loss from the structure abovo,
as showa in the following hoat balance:

Gross heat = woll loss  + ceiling loss + infiltration loss + floor loss(l)
input (8 ft. high)

Fron which:
Floor loss = gross hoat - (wall loss + cciling + infiltrotion) (2)
(Btu por doy) input (8 £t. high)  loss loss

The heat losscs from the structuro wore grouped together as shown by tho
quantitics within the parentheses and woro designated as the tare loss.
Equation (2) was thus roduced to:

Floor loss = gross hceat input - tarc loss gt (3)

It nay bo obscrved fron Eouation (3) that if the floor loss could be
nado cgual to zoro, the tarc loss could be soparctcly oveluctod and would
bo cqual to tho gross heat input to tho tost compartnents during colibration,
Duc to the identical construction of all compartnconts, compertncnts E and F
wore scloctod for the calibration tosts. The floor loss could not de olin-
inotod, but it was recducod to 2 nininunm by placing 8 inchcs of ninoral wool

insulation on the floor., With this calibration arrangoment tho following
hoat balance was obtaincd: : '

Uncorrocted tore = gross heat input = wall loss + ceiling
loss ‘during calidbration (7ft.-Win. high) loss

+ infiltration + insulated floor (4)
loss ' loss

A comparison of the right hand tornms of Bouation (4) with thoso in tho
parenthosos in Dountion (2) show thot the wall heights diffor and that an
added tern for tho insulated floor loss sppears in Ecuation (4).

Thorofore i order to obtain o corrccted tarc loss it was nqcossﬁry
to nake tho following corrcction to Zouation (4).

Corrocted taro loss = uncorroctod toro + wall loss -~ insulated floor (5)
(Btu por day) loss (8 in. high) loss
o . e

Corrocted taro loss = gross hoat input + wall loss - insulatod floor (6)
(Btu per cay) during colibration (8 in. high) ~loss
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Tho two correction torms apvearing in the right side of Equetions (5)
ond (6) wero caleulatod for a wide range of indoor-outdoor temperature
difforcnces by the usc of tho conventional heat transfor cquation:

Heat loss = 24 x arca x heat transfor x tomporaturc diffgronco
(Btu por day) cooffzclont .

The gross heoat input during calibration for conpoartncnts E and T ware
obtained from the daily watt-hour ncter rondings end both were plotted '’
ageinst the corresponding indoor-outdoor tomporature difforonces for tho
day. The two corroctions indicated in Eouation (6) woro nmado, as shown
in Fig. 30, and the corrocted tare loss curvo was thus obtained.

These noasurcd valuos of tho gross hoat inputs during calibration were
checkod by calculatod valucs of heat losscs using thc conventional heat
 transfor ocuations, as shown in the oexample to follow. Tho valuos of
conductivitics ond conductrnces were obtained fron the ASHVE Guido®, and
tho tompeoraturcs uscd in the calculations wore the daily avorages of the
tenporaturcs from the strip-chort reocordor. Theso celculated valucs of
ceiling, wall, and insulcated floor losses were subtracted from the un-
corrected taro for coch day, and the renainder wos agsuned to be tho in-
filtration loss. Using the latter valuc in the cquation for-infiltration
heat loss, the air leokago, in teornms of cu. ft. por hr. per ft. of crack,
could be calculated for tho known length of crackago of the outor walls.

The following cxanmple of the above procedurc is for conpartnont E for
March 6, 19ug.

Exonplo Showing Calculation of Heat Lossecs

A. Arecas, (A)
Exposed wall: 7.33 x 5.67 = 41.5 sq. ft.
Coiling: 12 x 5.67 = 68 QOiga. £6.
Insulatod floor: 12 x 5.67 = 68.0 sq. ft.

B. Cnleculated Coofficionts of Overall Heat Transfor, (U)
Wall: 0.0735 Btu por hr. por sq. ft. por deg. F.
Ceiling: 0.0705 Btu per hr. por sq. ft. per deg. F.
Flcor insulation: 0.0332 Btu por hr. por sq. ft. per dog. F.

- 0. Average Tomperaturcs

Outdoor: 34.0 deog. F.

Indoor: 70.C dcg. F.

Attic: 42,7 deg. F.

Floor surface (under insulation): 54.6 dcg. F.

D. Tenporaturc Diffcrencos, (T.D.)
Indoor to outdeor: 70.0 - 34,0 = 36.0 dog. F.
Indoor to attic: 70.0 - 42,7 = 27.3 dog. F. .
Indoor to floor surfacc: 70.0 - 54,6 = 15.k4 dog. F.

E. Mctor Readings (obsorved)
Moreh 6, 1948: 478149 watt-hr.
Morch 5, 1G4g: U7U96L watt-hr.
Diffecronco: 3188 watt-hr.
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P. Losscs por 24 hrs. (Loss = U x A x T.D. x 24, in Btu por day)
Wall: 0.0735 x 41.5 x 36.0 = 24 = 2635 Btu por day
Ceiling: 0.0705 x 68.0 x 27.3 x 24 = 3141 Btu per day
Insulatod floor: 0.0332 x 68.0 x 15.4 x 24 = 834 Btu por éay
Sub~-total: 6610 Btu por day

Total Btu por dey input = 3188 watt-hr. por day x 3.413 Btu por watt-hr.
= 10,881 Btu por day

Infiltroation loss = Btu por cday input - sub~total
10,881 - 6610 = 4271 Btu per day

Infiltration loss

H;= 0,018 x T.D. x L x I x 24
in which,

it

L
I

leagth of crack, ft.
infiltration air, cu. ft. per hr. por ft. of crack

u

Then,

I=T§L—E
0.018 x 7.0, x L x 2

- L271
0.018 % 36.0 x 19.33 x 2§ = 14.2 cu. ft. por hr. por ft.
of crack

Tho coaleculations of air loakage for compartnonts E end F worce in cgree-
nent for corresponding days. Tho valuos ranged from 9.6 to 5.4 ou, ft,
por hr. por ft. of crack. Thc highor velues worc obtained whon tho wind
wes fron the northorly diroction and with the higher wind veloeitios,

On March 10, whon the infiltretion valuc was calculsted as 14,2 cu. ft.
per hr, por ft. of crack, the cverago wind velocity was 8.3 mph. The value
of 14,2 cu, ft. por hr. per ft. crack is in genoral sgroenont with thoso
givon in tho ASHVE Guide (1948 Guide, page 152, Tablc 2) for poorly fitted
weathorstrippod windows ond for average fittod non-weatliorstripped windows
for tho scno wind velocity. Tho order of nngnitudo of these values seon
rcasoncble for the construction uscd in the north wall of the building, and
thoroforo it was concludod that the gross hoat inputs during calibration
and honco tho corrocted tarc loss were valid. 4
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