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PREFACE 

The effeet that noistm·e has on the ther 1al conductivity coef.ficient. 

of an insulation ho.s been given very little consideration.. In design work, 

calculations of heat transfe,. are based upon t .. e conductivity values for 

iv 

oven dried insulation . In ··1:1ctice the insulation is installed at atnospheric 

conditions at il1ich ;.,me it uill undoubtedly contain some moisture and the 

moisture content will continue to vaxy with the surrounding conditions. 

In many cases the insulation uill be subjected to conditions where conden

s tion will take place and the i:1.oisture content of t he insulation uill 

increase G eatly. 

It is therefore , the purpose of t h.is investic;ation to determine how 

r: eat .'..111 ef f-eet a. change in the moist1.ire content will 11uv-e Y!K)'l:l the value of 

the coefficient of them.al conductivity. 

The guarded 1ot bo;~ located in the Mechanical Ene;ineei·ing Laboratory 

at Oklahoma Agricul·tural and Mechanical College was nsed for testing several 

lcinds of insulation under va_ied moisture conditions. 



A = Area of ten· wall, sq ft, 

H = II eat flow, Btu pe hr 

SYl·IDOLS 

"IC = Cost of heat or refrice ation , dollru.'s per Btu 

IC = Cost of :i.n~ulation instolJ.ed, dol lars 

K = Coefficient of the 1 conductivity, Btu hr per degroe per sq ft 

per inch 

M = Mark on watunetor, • 711 Dtu 

PQW = Percentage gained in weight b scd upon dry insulntion, percent 

t • ti.rae, hour 

T = Tem rature , degrees fohrenheit 

Wt = eight, pounds 

X : Thiclmess or inoulation, inches 

V 
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Il1TRODUCTION 

fosulations e uocd im"rily ·o .c ucc the io·t "low though a 

given ,all sec· ion. T.10 question of wl.10t10r vO use un :insulrt·_on or not, 

and if so , the thiclo:10 sn and t 10 type to use , is in many inatanccs an 

econo. · c oblem. The savinc in the cost of fuel or cost of rc.:rige ation 

result.ins ron the reduction :iJ.1 heat flou throughout t rn useful life 

of the ins • tion 1 ust be L- eater t an t o cost o the insulation :inst lled. 

This stat ent nay be rmJritt.011 in the or ·1 of an equation as 10u11 below. 

AK (Tl - T2) t n.c. 
I . C. (1) 

ln1ere A is the area, sq t ; li the coefficient of the . al conductivity, 

Btu per hr peJ. de cc f'w.rcnhei t per oq ft per in . ; T 1 and ,,.. 2 tho iliside 

ond outside t.e:1peratures :r onpccti vely, dezrce fa11re 1hei t; ! the ti.r:le, hr; 

I the thickness, in . ; ~ the cost o· heat or refrigeration, collars per 

Btu; L.Q.... the cost o insulat,ion installed, doll s . In t' :.n discussion the 

cost of the i nsulation, cs installcc;, will include the cost of the vapo barrier , 

if one is used, as well as t1c cost 0.1. ·,he insulation itnclf and the cost of the 

i nst llntion. A vapor ba rior is herein defined as nny matcl'i 1 whic is 

noisture resistant such as; alur:dnum, sphaltic and varnish pa · ,1ts , duplex 

paper , roll rooring and alur.linUT.1 foil . The coot of' the various insulating 

mutcrials as :installed, r.c., noy readily be obt·:ined om tho suppliers. 

The thickness, ! , of t .10 :iJ.1sul tion required for a p o,ioct will vary s each 

type of insulation is co'rnidored. For o;;1y particular installation under 

considera·~ion t he cost of oner r;y, !1...Q.,_ to supply heat or rci'ric;cr' tion; tho 

inside and outside te- ,poraturo, T1 a'Yld T2 respectively; and the area, A, of tho 
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heated or the cooled surface may be secured. Tho useful life, .:b of an in

sulation is considered to be tho le_0t h of tine that the therm.al conductivlty 

coefficient remains rea<"ona l y close to its original value . Tho tuo p i nciple 

items affecting the tine clement are the te:npe ature and the noisture conditions 

to ,mi ch the insulation is subjected. The te:1pcraturc l:i.mi ts 0.1. an insulation 

depend upon the nate· iala froo 1.hich the insu.lation is made. Physical tests 

indicate t e nax:umm and ni".lir.1t11:1 te:apo ature lit'.tits of nny mate i nl. I t 1e 

opcratinc te.ipcratu e is hel irlthi.'rl these limits , no appreciable deterioration 

will take place &lo to thic f. cto • The presence of moistrn·e in the insulation 

has lona been considered detrimental because its resencc cnuf!es the insulation 

to settle nd deeenera·tc . For this reason vapor bar iers arc mied to limit 

moisture infiltration, co t 1at t.ie valu bJ.e life of t he insulat; on will not 

decrease ore than iecc aary. Based upon e:c.,'.lcrience t c uceful life o:' an 

insulatine naterial nay be cst:imnt,e with a reaaona ::,le de ee of accuracy for 

any particule_ ins lation and vapo_ b ricr uhen t...11.e spccii'ic te.nperaturc and 

moisture conditions are mom. 

In equation (1) ( see pa e 1) ·· o only variable renaininc undefined is the 

thernal conductivlty coefficient , !S, which is tho ability of oaterial to 

transmit heat. T e t:1e nl condncti vity coefficient is also knmm as t 1e 

coefficient of '1ent trans C- and t ·1e · oater its .v luc the poorer arc the :i.n

sulatine quali tics. T o ther.. al conduc vi vi ty coefficient of all insvJ.ation 

materials , at oven d ied condi tionf.l nay be obta · 1ed fron any coed text on this 

subject or f rom tho manufactu er. Insulntions nt oven dried conditions have 

been tho_ou hly drio und all possible moistu e has been removed. 

T ,.c author noted t at very little ttention a::i been r.;ivcn to tho problcr:i 

of t1c chan"'e in the value of t.1e the! al conductivity coefficient rhich rc::iults 

from chan~e in moist.tu: e content. I.f the the1i al conductivity 0.1. an 



i nsul t i on docs not change appr eciably u:it h a chunge i n moi sture content , tho 

above mentioned voluen o conductivity at oven dr ied conditi ons may be used in 

equation (1 ); and it becomes o s:iraplo m._ tto to solve for the mo::rt e cononical 

i nsulation and its thicJ<ncsR. Houevcr , i f tho ,o:rraal conductivity does 

change wi... nn ncrease or a decrease in moi sture content , t1e correct value 

of ,her al conductivl ty co resrxmdine to the particular moisture conditions 

encounte1·ed should be used. In this case a vapor bar r i er is of vnlue bocauso 

i t inc e ses the life of the insulation as p:ieviously st&ted , and alco it nuy 

have a desirable effect on the vnluo of the therr:it\l conductivity coefficient 

because i t limits the ox·e...71 · of noist1 - e infil t r ati on . I f the thermal 

conductivity coefficient :tncre sos in Vf1lue with n increase of the no.isture 

content i11 the insu at:i.on , it may be Jise , f r om an ccononicnl standpoint , to 

i ns ·o.11 a be .. t,o:i.' vapor :iar1·ier , oven i · i t becones necessa y to decrease the 

thic mess of tho insulation. 

Based upon our mowlodcc of the tho:.t·ma conductivity coefficient va...ueri of 

vro.~ious solids nncJ. liquidn it is possible to mc.ko so1::1e asmIDptions concerning 

t 1e effect of moisture in t:10 insulati on . I f tho moi stul'e uets tlie :ibers of 

the insulation but is no·· suspended in the fo:t of droplets in tho insulation , 

one nic;ht exi ~ct the coefficient of 1eot t r ans.fer to be g_ ente_ than t:1at for 

dry insulntion; bccauso , in cencral , the t, c~f11al conductiv:i.tj coefficient of 

solido va r ies '1 roctly ui,1 the bulk do!l.si. ty. On tJ10 other and, if 

dropl e t s of moisture f.o. 1 in the voids in t,10 insulation, the coo:..ficient of 

heat tJ·cJ1sfer can bo c:::::pccted to sppro~c~1 that of ':-mtc (K -::: -=- .6) . · Al-thcuch 

the above asrn..n.1ptions 1::iay ·oc co4 :;_·oct , one rnuat realize that t;1ey arc merel y 

3 

an i nd.icntion of the trc-md, fl.nd t.1oy ::ire not obsolute Ve lues whi c'1 cv.:n r)e used 

in r equired calculations. For dcriign. purposes it is necessary to have accurate 

values of t e heat t r ansfer coefficient for ea.ch in.sula ion at defi nite moi sture 
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contents, therefore the above assunptions ar e inadequate and another approach 

r:iust be used. 

The pr oblem of detc ining the e e ct of moi sture Upon the coefficient 

of t1c1 al conductivity of an insulatinn l endn itself ucll to an experimental 

solution. Tie 1eat tr nsfcr coe· icicnt may be dete ined experirnent·lly, 

first with the insulations nt oven ie · conditions . T wn a do:.':'inj tc quantity 

of wnter nay be added to the insulation and allowed to becone t:.oro '"'hly 

an' rcp1·escnta ively ni:-:cd vlt.1 t 1e insulation, and another test nado to 

determine tho value of the conductivi-t,y at t...l-iis nm1 moisture condition. This 

process of adding water and then de·:::.ermining, the heat t r ansfer coefficient 

may be repeated until the sar.:1.plc o in::mlation cQ:n retain no more moisture. 

After t_1ese results arc obtained the value of tue coe_ficient of heat t ansfer 

versus moisture C(Hrt.mrt lll. y be pl ttGd on a {,Tapl1. Then with lmoun moisture 

conditions one nay read .i:·01-;i the craph the value of conductivi ty for t:iis 

particular insulatinn. Tl10 uoisturo cu:1di tions f or any insulating material may 

be deteI.ctlned by uei~l · nc a ropref:lentative sample as it exists in servlce and 

than reweighing t.."1-ie mn-i:.erial nftcr it is t_1oroughly dried. 

Thr ee insulations used for low, medium and i1igh temperature application 

were tested, and the rcoults of these tests are recor ded and c 1:plained in the 

f ollouing pages . Rock Cork 11as selected as U1 insulating r:iatcr ial or lou 

tei.-nperature application. P..ock Wool for mediun teDyo· ature application, and 

Kaylo for hi gh temperature applicati0n . Since tho condi tio~1s \.l1ich cause con

densation of moisture to take place are nost prevelruit at lou tcmper~:rtui·es, 

insulations being used commercially for low temperature wo k nllould be hi chly 

moisture resistant. Insulations bcinc uocd comncrcially fo hi ', ter1perature 

conditions need little moisture resisting qualities. 



APPARATUS 

The guarded hot box, in the foc :ianical Enc;incering Laboratory at the 

0 lahama Agricultural und Mechanical College was c. osen for use in making 

this investigation. The [.tU.arded hot ox and its accessories consists of the 

following conponcnts : (See figures 1 , 2 and 3 for the locations of t.1cse items) 

1. lnner Box 

The inner box is a three foot , inside dimension , cubical box with five 

of the surfaces being insulated frame constructed ualls , th ec and three quarters 

inc cs thick. The sixth si e of this box is open. 

2. Outer Box 

The cute box is a five f oot, inside dinension, cubical box. Five of the 

sides of the outer box are five inches thick insulated frane construction and 

the sixth face is open. 

3. Test ll 

The test wall is a frame constructed wall 61 x 61 by ci(;;ht inches thic". 

A section three feet square , where the in. lation is plnced, is centrally 

located in t is w 11 as s 1o"t-m in figure 3. This section in 1. i:ich t .10 insulation 

is placed, is lined with building paper so t ·1at moisture in tl c insulation can 

not escape. The outside surf ace is removable to llo ·l installing and renovlng 

t ho insulation. 

4. Three Ho tor Dri vcn Fans 

One motor dri vcn fun is used to circulate tl1e air in the inner box. The 

remaining notor driven fans are used to circulate the air located between the 

inner and outer boxes. 



5. 'i:1-£Q Electrical Ile tine; Elan.E'-11ts 

One of t he electrical heating elElll.ents is located in the inner box . The 

other is located in the space between t he inner and outer boxes . 

6. Wattmeter 

The wattmeter is connected so as to meter the electrical e.~ergy being 

supplied to the heating element located in the in.."ler box. This wattmetez

has been regeared no that one mark on the dial is equivalent to o. 711 Btu. 

The British The al Unit , Btu, being a unit of heat. 

7 . Two Tho:i: , ostats 

One t:iernostat is wired to control the ter1perature in t he inner box and 

t he other to cont ol the temperature in the space between the t-wo boxen . 

8 . Twenty- faro The::r, ocounles 

Five of t hese the ocouplos a.re located on the outside surface of t. 1.e 

inner box, eleven inside the inner box and t he other sbc are located in the 

test wall. Three of t _ e six themocouples located in t 10 test 11all arc placed 

on the inside sur .ace of the sample of inotllnt ion and the other three on the 

outside surf ce . 

9. Petet, tiometer 

6 

The potentiometer i s used to measure the difference in voltage betueon the 

cold junction (locate in ice water ) and any one of tJ e ttmnty-tuo above 1:1.entioned 

t hermocouples . 

The name 11guar od- hot- box 11 originated from the fact th.at t..1-ie inner box, 

called the hot box because t he air inside is kept at an elevated temperature 

during a test , is guarded from heat loss through the five surfaces sur oundod 

by the outer box. The principle of the guarded hot box i s based on the well 

known l aw 'Which states that heat will not f low between tuo p:,ints of equal 

t emper ature. In the f olloving discussion t he term, temperature of the inner , ; 
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or euarded, ox will refer to the to"':'lperature inside the inner box and the 

te , , temper ature of the outer box, will refer to the tam.per ture of the space 

betucen the ti;o boxen. When the then:nostats re adjusted so that the 

tooporature of the inner box and the ta'11perature of the outer box are equal , 

t o tmpcrature of the inside and tie outside surfaces of t :1e uall of the 

inner box will be the same . As st tod a ve , no heat irlll flow bet1.1eon two 

isolated points having the same temperature. When the thernost ts in the 

guarded hot box are adjusted properly heat will not f lou through five of the six 

surfaces of t' e inner boJ~, all of tho heat then suppli ed to the inner box b 

its heating element must flow through the open face . As snown in figure 2, the 

test uall seals ti.11e open side of the inner box, therefore the heat supplied 

to t he inner box mu .... t also pass t 1rough the sample of insulation being tested. 

We therefore e able to read directly f rom the watt.111eter the quantity of he t 

passinc rongh to insulation. 

The temperature cf the inner box and the outer box m-y be determined by 

connecting cac'.1 the_ ocouplc one at o time , by a s, itch arrangement , to the 

potentio:neter. A reading in millivolts is obtained/resulting from the 

difforenct. in temperature bctueen the cold junction and the t 1er 1ocouple being 

checked. Ono may then refer to a grap'1 or a chart and secure t.1e te"lperature 

equiv lent of tho knmm nillivolt rea ··ng. 

I n a s:ilnilar n.anner ti.l-tc temperature on either side of he insulation being 

tested may be deteroined. 

The heat flow per 1,our through any insulation m y be calculated fror;i 

equation ( 2) 

II : A K ('1'1 - T2) 
X 

(2) 
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Where ll is tho heat flow., Btu per hr; 1:: the area, sq i"G; ! the coef'ficient. of 

thernnl co11ducti vity, Btu 1:,01• hr per degree per sq ft, per inch; .Ii the inside 

tenperattu,e, dee;r0es; I 2 -tho outside temperature degro-es; ! the thickness., 

inches. Rearraneinr; and oolv.h1g for tho conducti vi.ty, equation (3) is obtained 

K - HI 
- A (TJ, ....... ·-T2_..) (3) 

be rewrit-ton as equ::r:~iou (,t;.) • 



.ADJUSTH.E;?T OF THEW IOST ATS FOR EQffAL TEMPERATURE 

As previously explained the ten1per tureo of t 1e inner and the outer 

boxes must be equal i"'*1ile testing insulations with the guarded hot box. For 

. this reason the two thermostats t1Ust be adjusted so that they will maintain 

the same predetermined te.-::iperature . The oute1· faco of the test uall vrlll be 

subjected to a room temperature of approximately 7 5 'F .. It is desirable to 

have an overall temperature difference throue-,h the wall of about 75 F; therefore 

the thermostats are adjusted ·to maintain a temperature of approximately 150 F. 

All temperatures referred to in this discussion 9.:r~ ~1 degrees fahrenhei t . 

Although this is n.ot the usual operating temperature for KayJ.o and Rock Cork, the 

~esults will not be affected greatly because the value of conductivity varies 

only slightly for a reasonable change :l.n the average opcra:t.inc; tanperature . 

Also the highest temperature in the insulation,. ivhich will be ap oximately 146 F, 

is not sufficiently high as to cause any doterioration of t he Rock Cork. 

The adjustment of the therao::itata W"s started by supplying electrical energy 

to the two 1eating elem.ents and to the three electric motors . Six hours later 

the temperat-ures at the sixteen locations in the inner and the outer boxes were 

checl'·ed and recorded as shmm in Table l reading nunber 1 . The average tempera

ture of the inner box was observed to be 241 F and the average temperatm·e of the 

outer box was 180 F. The control on the ther )osr.at regulating the inner tempera

ture was rotated clocbr.i.se three revolutions, and the control rer:;ulating the 

temperature in the outer box was rotated clockwise one revolution . Thereafter 

at four intervnls the tenperatuxcs of the inner box and the 
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outer box Hero :rocc,rded as shmm in '.fable 1 -·, 

of 
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CHAHGE rn THE VALUE OF TllE COEFFICIEt1T OF 

TIIERHA.L CONDUCTIVITY OF ROCK CORK 

The test sample of Rock Cork consisted of four blocks , thirty-six inches 

by eighteen inches by three inches thick . The blocks ue e dried t 150 F' 

for a period of two weeks before being placed in the test iiJall. The drying 

process was accomplished by placing the samples of insulation on top of the 

number 2 boiler at the Oklahoma At:,Ticultural and Mechanical College power 

plant . The insulation vas not as free of moi sture as oven dried insulation 

although this condition was approached. After t he insulation was in place the 

switches controlling t he tuo heaters and t he t hree fan motors were t ned 011 

and llowed to operate for twenty-four hours .• · Readings for test number 1 

continued for three hours during Yhich time six: wattmeter readings and four 

temperature readings were n de and recorded. The tanperatures in bot1 boxes 

nd on the insii:e and outside surfaces of the insulation remained constant . 

Also the heat applied per 1.our to t e inner box varied little during t he test. 

It was assumed t hat the guarded hot box was in equilibrium and the rcsul ts 

I'eliable. Te insulation uas then rernoved from the test wall and weighed • . 

The next step consisted of sprinkling water on the surface of the blocks. 

One hour was allowed :for the m<./ sture to soak into the insulation at the end 

cf that time the insulation uas rei:nstallcd in t he test wall. The temperature 

in the test wall was allotred to equalize for twenty-two hours before startinr; 

test number 2. 

Tests 2, 3, 4 and 5 were conducted in the same nunner , each test allowing 

the system to equalize for approximately twenty-tuo hours aft(~r the insulation 
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uas installed; recording re dings of temperat es , u .. ttmeter and time for 

a period of npprox:imately three ours; weighing the insulation a., it was 

removed from the w 11; then adding a definite amount of water to tl1e insulation. 

In one hundred and twenty hours it was not possible to fully saturate the 

Rock Cork anc it is believed that consider blc anount of moisture would be 

absorbed over a lo ger period of time. 

Wi th the dat accumulated in Tables 2 and 3 it is now posnible to 

cal cul te the value oi' t.1e conductivity for each of t 1e five test conditions 

as follows: 

'rest Nunber 1 

M • 60. 5 

A: 9 ft2 

Test Number 2 

M = 67. 5 

A=9ft2 

Test Number 3 

T1 - T2 • 55° 

X: 6 in. 

X = 6 in. 

67 1 5 X 6 -' 1 711 
:. : 9 X 51 

M : 63. 3 Tl - T2 = 490 

A = 9 ft2 X = 6 in. 

K: MAx(~lx_, ~~ : 63.3 ~ ~ ~9,711 = .£11 Btu/hr/OF/ft2/in. 

Test Number A· 

M = 61. 3 

A : 9 ft.2 

T Tl - T2 = 49° 

X = 6 in. 

:: 2J-,J ~ ~ ~9•711 = . 591 Btu/hr/OF/ft2/in. 



K 

(P.G.W.) t\.t'C c,;:_1J.e1).latod. 

P.a.w. 

o:r 

lb. 

lb. 

= 



19 

ROCK CORK 
HEAT SJ.PPLIED TO 

rmJ:cn BOX 

Tab:1.0 2 Sheet 1 

neat Ave.Jcat 
}fo-1:,er Tine llcat, Snpplied Supplied Weigl1t 

'I'ino Rot1din:-: E1~7)S0d Snpplled •' Hr Per H:r r3r 
(Hr) {Mark) (Min) (Hro.•k) (£fork) (Hnrk) (Lb) 

TEST nmmER 1 

5:1,D 61,)/, .• 5 
.36 J6.7 61.2 6:16 Gtra.2 

6: 51.. 6520.2 JS: 39.0 61.5 
'7; 2'7 (1552. •7 33 32.5 59.1 
8:02 65(~l1 • .3 35 .35.6 · 61.l 
8:.34 6620.1 .32 31.8 59.S 60.5 65.9g 

TEST HUHDER 2 

4.:55 //}5.-5 
:~L:. 3€3..I~ 67.9 5:29 I.J/J.9 

6:00 '' /.~;:r_;. 0 31 34_., J. 66.,.0 

6:36 519.0 36 ~i.o 63.5 
7:11 559.0 ;l5 l;D,O 6r5.6 

'.'!? 35.5 66.5 (ll.5 66./1,0 '7;/}J 59/c.5 ;).~ 

TES1f WJlTI.rGn 3 

5:10 2333 .. 2 
35 63.9 5:L}5 ?370,5 3?.3 

6:19 2405.5 3,~. 35.0 ul.? 
6:56 21/;,J.l:5 ?/I 3ft. 3 62.1 
7;29 21,/19.4 33 35.6 61: .• 7 
t:0.5 2517.8 ,36 3$,1, 6/Hl 6.3 • .3 66.70 



:im.e 
)Ir) 

?ES~C 

4:50 
5:26 
G:09 
6:/.;.1 
~1'!19 
7:52 

'l::E:ST 

9:10 
9;Ji,5 

L0:16 
LO:Li-9 
Ll: lf~ 
Ll:49 

Heter 
Rcaa.i:nr; 

(Hark) 

lHJi:-1Dr'.R /. ·~ .~ 

.551D~5 
5:51/1~6 
55ro,9 
:5613,C 
5651~6 
5616.0 

rmHBTI:R 5 

Cl69 .. 2 
n2os.o 
~321f.2ttfj 
S;t/t-5*6 
g.310.,9 
8342,.~2 

T:i.n10 
EJ.m)Sed. 

{Nin) 

36 
33 
32 ..,.,, 
J<.) 

.33 

35 
Jl 
33 
'29 
31 

ROCK CORK 
HEAT SUPf'LI.ED 'I'O 

IHHER BOX 

'1'ab:~e 2 Sheet, 2 

3()1-l 
. 31.,,. 3 
32 .. 9 
;;7 .,s 
34.4 

3n.,s 
3~~.G 
,::,r >'' .;:::i.~, 
'?""'t ....., 
.,)/.~~-~ 

33,.3 

Heat 
Supplied 

~.\Jr 111"' 
(Mark) 

60.2 
62.4 
61 ,., 

........ f 

59.6 
62.6 

66 .. 6 
67.3 
65.1 
65.8 
6/i, .. 5 

Ava.Heat 
Supplied 

Per Hr 
(l,fo:dt) 

61.3 

66.o 

20 

. (Lb) 

66.97 

6?.19 



Tine 
Inner 
Box 

E.H.F. Tomp 
(Min) {Millivolt) (OF) 

5:30 
6:40 
?:AO 
8:30 

4:50 
5:1 .. 5 
6:JO 
7:30 

5:00 
6:05 
7:00 
H:10 

3.51 
J.51 
J.51 
3.51 

3.:1 
3.51 
3.52 
3.52 

3.51 
,3.51 

J.52 

15;2.o 
152.0 
152.0 
152.0 

152.0 
152.0 
152.0 
152.0 

152.0 
152.0 
15~2.0 
152~0 

ROCK OOH.K 
TJf.t,iPERk?.URE 
READitms 

T:-iblo 3 Shce·l; l 

Inside 
l-f~ll 

2.1 

Ou:t..oide 'J.'01,1p D:cop 
\fall T:1ru 

Outer 
Bm: :- . · 

E .l~ • F. 'f enh' 
(J;,Iillivolt) {°F) 

E.N.F. '...(··~_';!,_ i1 E.H.F. TC' . .n,, Wnll 
(tiillivolt) "r) (Hill::lvolt) (0 1?) (°F) 

., q 

./. _,;..,_ 152.0 J.32 11/,.0 1 '''"'1 -· ',::, 91.0 55.0 
3.51 , ,.·:152.0 3 .. 32 11~s.o 1.73 91.5 51,.,.5 
J.51 ·_ ·.J/52.0 3.;;2 JJ}6+0 1.'72 91.0 55.0 
3.52 152.0 3~32 11}6.o l .. '12 91.0 55.0 

Test Nu.mhcr 2 

J.51 152.0 ') "'1&; .. ,.~.,.;f ll.!: .• O 1.76 93.0 51.0 
3.51 152.0 3.2~; 141:,.0 l.'76 93.0 51.0 
3 .• 51 1:;2.0 3.25 14,1;,.o l.?(, 93.0 51.0 
.., t'? ;; •. Jr...., 152.0 3.25 11.;11-.0 1.?6 93.0 51.0 

Test NunbG-r 3 

3.51 1.52.0 3.2!,,. ]43.5 1,,78 9/, .• 0 1,,.9.5 
3.51 15i.o 3.?.2 143.0 1.78 9.4,.0 1,,9.0 
3.:52 152.0 . .., ..,,,., 

..,.i-...i.::. 1/iJ.O 1- 17,7 
..,, l. 9,~,.o 1:-9.0 

3.52 152.0 ., ?') 
.,)e,,•-v(·w L',3.0 1. 7'/ 94.0 ;,,.9~J' 



ROCK CORK 
TEi1PERATUP.E 

P.EADIWGS 

Inner Out0r Inside Otrttdda Temp Dro::_:> 
T:i.r:ie Bo:x Box Wall Wall Thru. 

E.11 • .F. T~,FJ E.11.F. Temp E.H.F. 'l\sr,,11) EJ!l.F. Tt:,;·.TP Wall 
(Min)(Hillivolt) (OF) (11111:i:v-olt) (°F) (HilllvoJ.t) (°F) (Hill:lvolt) (OF) (OF) 

Lr-: 50 3.51 
6:00 ~ 17*' 

Jo.J~ 

7:10 3.52 
8:00 3.52 

9:00 3.51 
9;55 3.51 

10:f.,.5 3.52 
11:1:-0 3.52 

152.0 J.51 
1r".) n ::;,.,.t,. 3.51 
152.0 3.51 
152.0 3.52 

152.0 J.51 
152.0 .., /.''? 

.?• :; ... 

152.0 J.51 
152.0 ? I':') ;,; .... ,~ 

Tost Humber it-

152.0 3 ')'l •"-.I 11+3.0 1.7? 91,,.0 49.0 
152.0 .3.23 1/i.J.O l.?'7 94.0 l.;.9.0 
152.0 3.22 143.0 1.7? 9~ .• o ,4.9.0 
152.0 3.22 143.0 1.7? 911-•0 /;.9.0 

Te'lt. Httm.ber 5 

152.0 3.20 u.2.0 L.?(1 91~.o lv3.0 
152.0 3.20 142.0 l.7S 94.0 L;Bl.0 
152.0 3.20 142.0 l .. ?9 9A.5 l.{l.5 
152.0 3.20 11,.2.0 1.78 9t~.o .~.o 
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CHANGE lN THE VAIDE OF THE COEFFICI ENT OF 

TI1Em-1AL CONDUCTIVITY OF ROCK WOOL 

Tho sample of loose fill Rock Wool was driod for t,10 weoks at 2000 by 

placing it on the Number 2 boiler t the Okl on Acricult al and Mechanical 

College power plant . The Rocle Wool w s placed in the test wall and packed to 

a dcnsi ty of 10 pounds per cubic foot . Thi s experiment ll· s conducted in the 

same manner as the one vlth Rock Cork w:1ich has previously been described in 

full detai l . The data accumulated during the five tests made v. i th Rock Wool 

tf. s recorded, see Ta lcs 4 and 5. T1e Rock Wool absorbed moisture quite 

re dily and t herefore the insulation was thoroughly saturated and w~uld hold no 

more moisture at the time test Number 5 was conducted. 

Using t.lie data listed in Tables 4 and 5 it · s possible to calc' ate the 

value of t 1e the al cond.ucti vi ty coefficient for the :lnsulation under the 

conditions of test 1 through 5 as follows: 

Test Nunbcr l 

M : 57.6 

A = 9 f-t;2 X :: 5 in. 

K = 1 XX X 1711 27,6 X 5 X 1711 -
A (Tl - T2) - 9 x 60 - . 378 Btu/ hr/°F/ rt2/ in. 

Test fambcr .2 

M = 119. 0 

A: 9 rt2 

T1 - T2 = 51° 

X : 5 in. 



M : 1?2.6 

A= 9 ft.2 

Tl - 'X2 = 440 

X:: 5 in. 

~ lJtu11ber 4 

N = 21A .• O 

A= 9 rt2 

Tl - T2 = .3go 

X = 5 in. 

K _ ,li ... x X ;~ 4 711 _ 2J./1;,0 ::<c 2; ;;; ,7ll = ?atS"···,· Jl.:-u/li""/OF'/ft2/·h.i .• • - A (T - T ) - . . 9 1,: JS - - 1 " "' ..,, 

l 2 

'l'ost .trun1bcr 2 
I l 

A= 9 ft2 X • 5 in. 

-;,.,r X X .. ,. rt'll K .. 1 ,,J ...t!:.. • '-'2.... 1 ... ~ 5 .,,. 711 
;<:, u, · ·· -~ • · · : _';). ,,, Btu/hr/OF'jrt2/i11 

- A ( T1-T-,) - ,_ 9 X 38 ~ 

.A f;l"'D.pr~ using aa ordin.atc }:,ho ooeffioient of thernal conducti v:U;y end tl'1.0 

w0ieh:t of' the samr,le oi' insulation as abscissa has been plotted., See li'i[.;1..tre 6 

for Rock lfool. Tho values of percentages gained in wro.r,.'11t {P.G.W.) due to 

added moist,twe io also C81culatec1 and this value is plotted mgainst the 

cocffi.eiant of' thcrrt1.nl eomJ.uct:.tvlty and ls of r:1oro ·rll'actical value than J.i"ie;ure 6, 

Test Hunb0r 1 

Weight of dry :insulation = 37.L,. lb 

Weir;lrt of 1-mter = 0 

p G· lS = . ...Q..... = v;.& .. . .... 3'7.l;. 

Tent Utmher 2 

Weicht. of insv.lat.io:n = .39.0 lb 

Ueig1rt o:t uater J9.0 - 3? .1,., = 1.6 lb 
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ROCK UOOL 
HEAT SUPPLIED TO 

nmER BOX 

Table 4 Sheet l 

Heat Ave neat 
Meter T:ir e Heat Supplied Supplied Weight 

Time Reading Ela Jsed Supplied Per Hr Per Hr 
(IIr) (Mark) (Hin) (Mar ) ( 1or !:) (Hark) (Lb) 

TEST iUl·illER 1 

3:12 15.34. 2 
49.6 4: 04 1583.8 5;; 57. J 

5:0 1645.6 64 61.s 5?. 9 
5: 58 1693.6 50 1$. 0 57. 7 
>: 55 1748.7 'J7 55 .1 57. 9 
7: 47 179 . 2 52 /,9 . 5 57. 2 

57.6 37. 40 
TEST HUMBER 2 

3: 53 2665. S 
29 57. 4 118. 7 L~: 22 2723. 0 

4: 50 zne. 2u 55. 6 119. 2 
5: 20 2tr:::s.1 .30 59. 5 118. 8 
5:48 2CT93. 9 28 55.8 ll9. 5 
6:19 2955. 4 31 61. 5 J.l. . 8 

119. 0 39. 00 
TEST , TU} ER 3 

.2: 48 Y/71.2 
28 Sl. O 1:11' 3 5~. 2 1 7'3 . L;, 

: .38 .391c: . 7 22 63 . 5 172. ? 
1: 58 3973. l 20 57.4 172. 0 
2: 23 4044.9 25 71.8 172. 3 
2:Li4 4105. 4 21 60. 5 172.6 

172.6 41. 00 
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Tine 
(IIr) 

1J.'EST 

9:19 
9:39 
9: 

_3:/L:. 
I•·,~, ,\.+• \...1-r'J 

L,:17 
L~: 3/" 
!;.: 51 
5:09 

J,, 

::t!?l.;2 
3r~1~2 .• (J 
~'i<;,14,,~l 

1 

l/J6c~ilJ2 
J.1 Y'' n .,~h< t .,,., 

5602 .. 5 
t:/. ,..-•~/ - If) 
_,)•,._)-:.x;.) •-,:;..;, 

54-t55,.() 
JJ,::}().r/ 
:>·s1:23. t1 
(,01.;~~. l!-

";q --· 

;L7 
· 1/~ 

< J.7 
1') _.._ ... , 

ROCK HOOL 
IIEA'l' SUPPLIED TO 

IH\JE.R BOX 

IIco:'c 
St1. 11:r,·:t~Lt;cI 

(I:0.1/:~:.) 

'71 .• !:~ 
7J..5 

('1 
4,l ~J 

f/1..1 
6? .. 6 

F() • c')~ 

rS9.lf! 
!3/_.l 
H.r:,. (-! 

.7 

Hoat 
Supplied 

l'c::: II1:* 

2ll,.1 
211;. .. 9 
213~9 
213.5 
213.6 

2()5. 5 
?CV~/ ··J 
/,-.~ / I "'/'.., 

:?96.9 
295.6 
r,:,r ""J: 
.~,] j. J 

f\v0 I'. 
Sl1:pJ)1ied. 
Per H!' 
(r:£.cr,d 

2.11;,. 0 

29 

.'}).;J) 



'l'ino 
Ir111(;i? 

Bo::t 

ROCK HOOL 
'l'EJ'1 PEB.A'l'URE 

Hli;[i}L,iGS 

30 

Inside 01:trdde Tcxtp D1~op 
Wnll HrJ.1 '1.'/,:cu 

I1{F1"·i'r'J E.1-1.F. 'T{;'l'uTl tir-.11 ];.ri:_.f/. ii~(jiJ.Y.J E .• 11.r. TC!!L) 1~ .. I,I.F a 

(Hin)(Hi11ivoU) (°F) (laillivol-t) (°F) (Mi1J·hrolt) ( 0 r)(Hillivolt) (0 :f) (°F) 

3:.10 
4:00 
5:50 
7:20 

3:55 
,!;.:30 
3::20 
6:15 

12:30 
1:30 
2:10 
2:50 

3.52 
3.::a 
J.51 
.3.51 

3.51 
J.51 
J.52 
J.52 

J.51 
3.51 
.3.51 
Jl;l 

152.0 J.52 
152.0 3.52 
152.0 3:51 
1::i:2.0 J •. 51 

15~?.0 3.51 
152.0 3. 5:2 
J .. 5;1.0 .. ., r:r, 

.,J•.-'·'· 
1::;2.0 3.52 

152.0 J.52 
152.0 3.51 
]52.0 3+51 
152.0 J.:51 

'T'ro ,.,.:, ...... ..._ ... ~,,Ju iJumbor l 

15;;.0 3 • ..31,. 
152.0 3.34. 
152.0 3,..:35 
15~1..o 3.31 ... 

'l\,st :;rumber 2 

152.0 3.20 
15~2.0 •J ':}':) 

;) • r.wi,,t...; 

1~~2.0 3.20 
152.0 :, •. 20 

·:rest Hum.jxJr 3 

152.0 3.10 
1s2.o .3,10 
152.0 3.10 
152.0 3.10 

H/'l.O 1.60 S7.0 60.0 
1l;7.0 1.60 [5'7. c, 60.0 
iLtt.O 1.59 t1}'.0 60.0 
1/i.7.0 L.60 87.0 60.0 

u.2.0 1.72 9J..O 51.0 
L(2.5 1.7~:, 91.!) 51.5 
1{2.0 1.72 91.0 5LO 
11:.2,0 1.72 <ri (1 

, -·. 51.0 

133.0 1.7G 94,.0 .~Ji.. 0 
138.0 l.TI w,.o 4/ve.O 
138.0 1.7g 94 .• 0 L)~.O 
132.0 1.78 94.0 M"'.o 



In:nor 
Do:r: 

ROCK WOOL 

REAn:nms 

Tablo 5 · Sheot 2 

Outer In.side 
lfall 

EJ-1.F. Tenn E.H.F. 'fenp E.H.F. Temp 
(Hin)(Hill ·bolJ.:r) (Ol;') (H:Ul:i.vol·t) (°F) (r.fill:1.voH,) (03?) 

t:10 
S:50 
9:30 

10:00 

'.3t50 
4:20 
/z.;50 
:5: 20 

3.52 
3.51 
J.51 

3.51 
3.51 
3.52 
3.52 

152.0 J.51 
152.0 · J.51 
152.0 3.51 
152.0 3. :51 

152.0 3.51 
152.0 3.52 
152.0 3.51 
152.0 3.51 

15:;.o .'?.95 131~ .. o 
152.0 2.96 1.35.0 
J.5."t.c 2.96 1.35.0 
152.0 2.96 135.0 

'l'est Uumber 5 

152.0 2.92 133.0 
152.0 2.92 133.0 
152.0 2.92 1.33.0 
152.0 2. 92 133.0 

31 

Outside 'fern.p Drop 
Hall Thru 

E.U .F'. Torxr, Hnll 
(HllJJ..volt} (oF) (oF) 

1.3t5 9'7.0 J3.o 
1.ms 9'l.O .39.0 
l.G3 97.0 38.o 
1 o,:i .oo 97.0 .Js.o 

1.9.3 99.0 31~.o 
l.9J 99.0 31~,.o 
1.911 99.5 33.5 
1.93 9().0 34,.0 



Test Number 

Test Number 4 

Test fombe 5 

Weir,ht of in~ulation - 41.0 lb. 

Weir; t of wate = 41. 0 - 37.4 = J .6 lb . 

P. G. i . : 3?.~ ::: ..L. . .-..=.:, · 

Weight o insulation = 11-3. 29 lb. 

Ueiel t of water = 43. 29 - 37 . 4 = 5. C9 lb. 

re , . . _:. ... = 1 
• • l• e - 37 .z;- ~~-

Weight of insulation = 49. 2 lb. 

Weight of uator = 49. 2 - 37.4 = 11. 0 lb . 

PG 11.8 
•• w. ·- 37. 4 

The percentage e incd in weight, as c lcul tcd nbove , and t10 

coefficient of therm j_ conei. ctivity arc now used as u scissas and ordin tos 

respectively nd the curve, seo Fi :ure 7 i s plotted. 
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CF.I.AHG1~ :rn 'l'HE VALUE OF Tm: COEFFICIENT OF 

TIIEmJLAL COUDUOTiiJITY OF KAYIO 

The test sanple of Kaylo used for this exper:ix1-ent co;t1sis.tcd cf four 

l:loeks thirty-s.br i11.ch0s by oi1;,htee11 inches by three inches in thickness. 

Tho blocks wel"G dried r:1t 2000 for a :period o..f three weeks b;r plc.cing on the 

num.bc1 .. 2 bo:i.1er nt the 01;:lalwna Ae:dcult.ural and Mechan..i.cal College power 

plo.nt. The insulation t-ra.;1 then placed i11 the tc:=::t. wall and a aeries of :f'ive 

test,s were :made in the sane i w1l11er trn t.>o cc ui th Rook Gork and Rock tfool. ·.rb.e 

'B10 value of t,ho. conf:::icient of t.he:t:'Illal co:ndnctiv1.ty of Kaylo is 

Test Humber 1 

Test Nur;1ber 2 

H : 1H6.l 

A - 9 f't2 -· 

-·-

--

T1 - T2 :: 52.5° 

X = 6 in. 

--

.X = 6 in. 



l 1.ir:1e 
(Fr) 

1:39 
2:13 
3:ll 
3:4-0 
I;,: l;?, 
/J.: 

[5: 13 
~J:.31 
U:52 
9: )_5 
9:37 

'l'EST 

I:~: OS 
4,: :~1 
L~:36 
4:5/,. 
5:11 
5:.~tl 

I4eter 
Ii0ttdir1r~ 

(r:::rrtil;) 

l 

5.;t?f3. l:~ 
533·0.2 
5(15.2 
51~5'1.6 
5505.2 
:'5'55E1. 5 

'730:5.-·0: 
P·~,-:t# ·-i H / .)\)~·• r 
?4.29.0 
'7500.3 
?568.S 

f169CJ.t7 
8'7(1Ci.t3 
gn:n.~: 
17;15.6 

90?0.1 

19 
21 

15 
15 

1'"1 I 

1)) 

KAY IO 
IIEA'J: SUPPLTIJD ;m 

BOX 

r1 ,", :,~-• ,:, 
35,.0· 
42.~{~ 
ltt.6 

') 
.;:; 

5f1·.l7 
r.,... ... -,,.. 
i.):J.,) 

?1.5 
.J 

'70.l 
70.t,. 
[144 .4 
79.?' 
'11.,.G 

Per Hr 
(X-!r1r1c) 

89,._1-7 
gg.1 
e11.6, 
C;c_i .3. 

r}. .,..., 

1[~5.0 
lt~6.t; 
:w6.5 
1C36.1 

280.6 
;~rs1.3 
2,11.4 
2s1.2 
2,no.5 

36 

52.15 

1 

105.!;,9 



T:1.ne 
(lh:) 

'7: ((3 
7:1'7 
'7; 34, 
7:51 
t5: (Yl 

jl:01 
7:15 
?:JO 
~l: ~~3' 
'7:59 
[;";:l!v 

3013.0 
~30f33.2 
3ltS8o ~l 

5,;~53.rJ 
3231;.. 0 

!J5GJ.l 
1,,756.3 
4.~131}.6 
,(900.J 
l""98.2.-C 
5061.5 

ll~ 
17 
1? 
16 

L~. 
1(5 
13 
l" 1..) 

15 
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BOX 

Tahle 6 Sheet 2 

70.2 
83.5 
i35.l 
uo.2 

'73.2 
,.18.3 

.? 
t'.~ ') ;'' 
Ut ..... ) 

7Es.7 

Hercrt 
Su~Jplicd 

,PC)l"' }j1" 

(Iv1t;rr1:) 

30:::i.1 
·301.5 
300.3 
.300.9 

JlJ.6 
312.r; 
313.9 
313.f,. 
31i: ... 3' 

.Ave Heat 
Sup:z,lied 

Pei~ Il1" 
( ):\.j' ..,,,1.) 

.i. ... c,;...Ae ./..!.,, 

313.6 

37 

(Lh) 

130.,59 

155.eO 
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f;.: 3.56 I5l,.C ~ r:-rs-1 
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J. 
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.... , 
;;. 5!,. 15:;.n .3. 

t.~. ;20 3 .• 56 1:31, .• 0 3.5:'-i ./• 

7 Sheet J. 

Out.or 
lJc-::: 

1.54 .o 
l5i;,.O 
15./; .• 5 
151:-.5 

1 r/ r -~),+•;) 
151~.o 
15,t; .• O 
15{ .• 0 

15~ .• o 
153.0 
15(.0 
151,..0 

'l I ...,,.Je•{· 

J.L,. 
3.1,. 
3.Lr 

3.12 
3.1.2 
.3.12 
3.12 

') ~"") ,..,~ •. t..J,;.. 

2.f52 
2.nJ 
2. 

Irw:uie 
1 

J.J,.8.5 
11:.:i. 5 
l I'~ .. 
.L;/,.;!.J. '.) 

L(£L5.5 

139.0 
139.0 
1.39.0 
.:lJ9.0 

130.0 
130.0 
130.0 
1.30.0 

Outside 

l. 9().0 5~~.5 
1.05 96.0 t:''1- t:. ..,)~,.,.,; 

l.ft(, 96.5 52.0 
1.85 96.0 52.5 

1.rs9 9?.5 '.J. r; ~_/' ... , 
1.8fS t)~!. (J ! ,,.,., {'\ 

;,..;,,.-~.1....J 

1.(1f1 97.0 ,';2.0 
1.fJft 9?.0 , ") r, t.i,,~.v 

1.90 .o ')SJ f'\. 
,,b"-,.\) 

1.90 9f5.0 :1-~2 .• o 
1.90 9i:1;.o 32.0 
1. !;)() 93.0 3~?.0 



KAYI.D 
TEHPERATURE 

RI~ADIHGS 

'l'~ble ? Sheet 2 

Irraer Outsr 
~riine Bo,.: Bo:i;: 

Insio.e 
tJnll 

Terre 
(OF) 

EJ,1.lr. '.i''U;m E.H.F. Temp EJ,1..F. 
(Min)(Milli.volJc) (°F) (H:i.llivclt) {°F} (Millivolt.) 

6:50 
?:10 
7:~.o 
8:10 

6:55 
7:20 
7:45 
S:15 

3.57 
3.56 
3.56 
3.56 

3.57 
J.56 
3.57 
3.56 

l~i,4 .• 5 3.56 
154 .• 0 J.5'7 
151:,.0 .3.56 
15/aO .3.5S 

15/t'.5 J.57 
15/,.0 J •. 51'l 
151-,. 5 3.56 
151;,.0 3.56 

l 1ezt N1.r1J.bCl' 4 

15Li,.O 2.7[-3 1213.o 
15,~.5 2.7€~ 128.0 
15/i,..O 2.78 12f5.0 
15,(.0 2.78 128.0 

~fost Mu111b0r 5 

15,4 .•. 5 2.72 126.0 
151+.5 2.'T2 126.0 
15!,.0 2.'72 12s.o 
151}.o ") ryl'\ 

N•t4 1.26.0 

39 

Outside Tc.n:1 Drop 
Hall Tl11-u 

I:J!l .. F • 'l'e..,n Wall 
(Hillivolt) (OF) (0 Ii') 

1.94 99.5 2s.5 
1.9.3 99.0 29.0 
1.93 9·).0 29.0 
1.93 99.0 29.0 

1.9(\ LJG.O 2s.o 
1.9{> 100.0 2:).0 
1.96 1oe.o ,,.,,, ,o1-... j 1~-:..~~. \_~ 
1.96 100.0 2().0 



Tent Nunbcr 3 

M = 281. 0 

A= 9 ft2 

Test l 'lltlber 4 

'1'1 - T2 = 32) 

X = 6 in. 

1 = 301. 2 T1 - T2 = 29° 

A : 9 .rt2 X = 6 in . 

K = MA x(;l x_ 'f~) - 301, 29 xx6 ~ , 711 = fu.91 Btu/hr/oF/ ft2/ in 

Test Humber 2 

l1 = 313. 6 

A = 9 f-t2 X = 6 in . 

313, 6 X 6 r r 7ll : Bt.u/hr/Oi1ft2/in 
9 X 26 I 

T' e graph shown in fiQ).re 8 is nou plotted using the above cnlculatod 

v luos of the coefficient of t hemal conductivity as t.1e ordinate and t e ueic;ht 

of the s. ple s the absciss • A 10 pound Sa.Elple of Kaylo w s removed fro., one 

o_ the bloc..'w and placed in an oven to dry thor our,hly at 400 do[7'ccs. After 

ninety-six hours the sanple wciched J . 07 pounds and failed to lose any more 

weight in t ho next forty-eir.ht hours . The weid1t of the four bloc s of Knylo 

ins .. atio11 at oven-dried-conditions then may be calc llated sf ollows: 

~eight : J . 07 X 155.8 : £{l.Jj_ lb 
10 

Referring to Fir;ure 9 one vlll note that the value of tho coefficient of 

the :;:a 1 conC.ucti vi ty, co er. .. ondinc to a wcir;ht of 47 . 8 pounds is equal to .45 . 

This v 1 e conrx1ros very closely rith nnnufacturers infornation. 

Us:i.ng the above calculated weicht s the dry condition, the percentage 

eained in We1ght may be calculnted as follows : 





Test Number 1 

Test Number 2 

Test Number 2 

Weight of dry insulation= 47. 8 lb . 

Weight of insulation .: 52. 19 lb . 

Weight of wato.r = 52. 19 - 47.8 = 4. 35 l b. 

P. G. W. : "4:t7, 3~ = .2..J.% 
. • o 

Weight of insulation = 71. L,.3 lb . 

Weight of Water = 71.43 - 47. 8 = 22. 63 lb . 

P . G. W.: 22 16;,a ::L,,,7JiJ.> 
/.;,7. 8 

Weight of insulation = 105. 49 l.b . 

Weight of water = 105. 1,.9-47. 8 ::. 56. 69 lb . 

P.a.w. ::: 56,69 = 119. oct 
1,..7 .8 

Weieht of insulation = lJO. 59 lb. 

Wei ght of uater = 130. 59 - 47. 8 = 81. 79 lb. 

P. G.W. - 81. 79 = 171, 0% 
- 4'7. 8 --

Weight of insulation : 155. 8 lb. 

Weight of water = 155 . C - L1r? . ~ : 105. 0 lb . 

p • G • W • - 105, 0 : 210, 0% 
- 4'7. 8 

The valueo of the above calculated percentages gain in weir:ht , versus the 

coefficient of thermal conductivity are plotted, see Fi gure 9. 
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DISCUSSION OF RESULTS AND C011CLUSI0N 

The Rock Corr absorbed very li ttlo noistur c and t 10 value of the con-

duct i vity changed by only c sno.11 anount, although one nay observe om fie,ure 10 

that tie value o 1:.llc cocf.::'icient of the the, al conductivity did have a tend-

ency to increase slielrtly u:i.th an increase in ·1oisturc content. As previously 

pointed out, this insulation trould undoubtedly absorb more moisture and the 

coeff icient of thernal conductivity uould increase in propor tion if it, were 

su jccted to moisture for a loncc pc iod of time • 

.A great deal of moisture uas abGorbed by the Rock Wool an the value of 

the coefficient of therr.1 1 conductivity when it uas completely saturated ua.s 

nine t:i.mes gren"l,er than the value ihon oven dried. The value of the coef'ficicnt 

of the~. al conductivity (K = 3. 42)1 when wet , pproaches the value of the 

cocf.:'icient of t..l-ie < 1 coYJ.ducti vl ty for water . 

T 1e 47 . 8 pound r:amplo of Kaylo n sorbcd 105. 0 pounds of uater and tho 

coefficient of t 1orn1' 1 conducti rity increased fron . 1}68 to 5. 7 . This value of 

5. 72 is co"parable to t he value of' the conc1uctivity for comnon brick. The 
. 

differing effects of moisture upon tllc three above tcs·ed insulations bocones 

more aprmrent when the values are plotted on one eraph as shown in Fi C 10. 

The curve for Rock Cor . as nlottcd in Figure 10 is too small to observe because 

the Rock Cork absorbs so little moisture . The readez· should realize that thcr:e 

insulations 1e1·c desic;nod fo1 different pw.·poses and therefore they should not 

be compared at any one noisturo condition. 

l r nger soll and Zobel. IIogt Conduction , p . 245 
2.Allen, Walker and Janes , Ileutinr; cu1d &... Conditioninr:, p . 633 
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A a·r~uv.y of .Figure 10 iru;li.catos the unquestionable value of' usinc a vapor 

harrier in con.junction 1rl'th an i11oulatio11 or o~; usin.e; a :moiaturc ret:istant 

insulation provided of cou.rni;1 t.he :bsula:iiion ic: to be used whoro :uoisture 

condit.:i.orw c:d.ot.. In ·i~Lo ct,;,::e of Ka;j,'lo, il1e1·e i:,he oporatinr, te1;1pe:raturo rnngcs 

fror:1 250 'to l20o0, very li't:.t.L? 1,;oisttu•e is absorbed f:ron the rrb'Josphere. 

1ilh1J.o the operot.in,'.~ tenperatu::·eH for Rock Hool and 11.ock Cork art~ such that mi 

nmw cm1di-tions, Ctndcnsn'tfo:1 u:i.11 octnnll~r t::ike :i,lac0 in t]~c :i.ru:mlction 1.1.nlem:i 

e vr,:10r bnrrier ir1 rrovidcr1. 

'111.H:J ;J1'('?SC'nco of mo:l1:d:.ur0 :i.n nl1 ins.ulaJ:.j112: nate:dal hr.e n ve1·y dcfin:tte 

ef:f ect upon the vcJ.0-10 o:C the roo:r.'f.:i.cient of tho:rno.l ccnc1ucti vity or that 

r1ot.1.wial. If :,:10:t.st11r~ ii:i nJJ.cs:re{~ t,o cor:10 in c,,ntw:rt ·::i t11 an it1f!11la.tion 

wi-1.ich ic1 not mc.iot1tr0 r.es:i.otnnt, tho i-mter uill be u1)sorbed,. and t.he insulation 

value rdll doerea.s.:, ,1ccordi;1cly. 
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