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causes:an increase in thermal,conductivity..; The rate’of .increase..in:;typical: soils mm NDU VITY VALUE REETRI
was as fo]lows‘..'average conductivities, in Btu per (stiuare foot). (hour) (Fahre! TapLe 1. TazRMAL Co on i)ECch)ASIN(;] VSA&I;ESS?ILS “.q APPBOXIMATE O
heit degrec per inch), of four sands at'a density of 110 Ib per'eu ft were 6.8 at 2’5 © g T 7 Fl o L.
percent moisture)8.9 at 5 percent mioisture, 11.2 at 10  percent moisture. “Five s6ilg : . ” edn Tempera ure—40 ) L o
of a fine texture at'a density of 100 1b per .cu ft, gave average conductivities-of 6.7 MEecraNICAL L ANALYSIS o i
at 10 percent moisture, and 9.5 at 20 percent. Thus the doubling of moisture con- % »¥ Wmom- MO!B’"’“ CONTENT—%
tent within the ranges cited increases the conductlvmy by. approximately. 30.0r. 40 *); 2 : - . o
percent At higher moisture contents the percentage increase would be less. Grav-l o nd 'Silt i g I 100 10 bogo i g
- Efféct of ‘Soil Characteristics:’ "The thermal -conductivity® of the Soil, 'at a’ g1ven Soi DesieNaTioN el_ : )
dénsity-and moisture content; varies in general with the texture of ‘a soxl being relal Ove “05 [0.005] Un- " Dry D ER CO
tively.-high for coarse- textured soils and relatively low for fine-textured soils. The 20 I to | to | -der FNRITTLpPERCUFT .
mineral composition of the soils also affects the conductivity. Quartz tends to give mm ;03 2;9_5,; ‘:nogf 160 7] 110 120 s0 | 110 g0 100 +
high values, whereas minerals.such as plagmclase-fe]dspar and pyroxene, which are . . St R e
constituénts of hasic rocks tend to give low values of thérmal conductivity. These - Fine Crushed Quartz 0.01100.0( 0.0 0.0}{12.0 [16.0 '
‘points’are illustrated by the valiies in Table 1 which lists seventeen soils'in approxi: Crushed Quartz 15.5| 79.0 5.5 11.5 [16.0 [ 22.0
‘mate order of their magnitude of thermal conductivity from greatest to least for Giraded Ottawa Sand o) 28 0t f10.0: heo | | - Lo
seven .different density-moisture content conditions. Some of .the values in this Lowell Sand 0.0.| 100.0.| o. 02 50 0 3::2 . i?(s) 135 '}2'2
table have been determined. by extrapolation ‘and- are consequently approxxmate., - - - M SR okl i
‘Blank spaces’in’ the table indicate that the density or moisture content; or both, are 3 Chena River Gravel (R0 ear 08 |00 13,0 TR
such that no tests were possible for that condition or that no tests were sufficiently Grushed Granite. wa| ol &35 | &8 731 M
close to permit a reasonable extrapolation of the data. Granular. soils, particularly } gnkoh Sandy Loam *1.10.9 |5 57.9 | 21:2 "10:0 e e 134 |
those with high quartz contents, head the tabulation or have the greatest conduc~ : rushed Trap Rock #7.0).63.07 100 .} 50 6.0 | 7.0 -l -
. Ramsey Sandy Loa 0.4 53.6 |27.5]18.5| 4. 5.
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Ee . Fairbanks Silty Clay Loam 9.2 | 63.827.0
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tivity at a given condition. Sandy loam soils are midway in the table and fine El \° N % , :' N\ oI,
grained soils such as clay and silt loam are last. y 100] TN E 5 © 9420 \:\ N
Estimating Thermal Conductivity. The four dmgrams of Fig. 3 are presented w,, E oo Re q,\ | r \\ K °\'\1,\ -
aid in the estimate of the thermal conductivity of any soil. Two of the charts af 2 AN 1 % oG el ol
for sands or sandy soils, and two for silt and clay’ soils. ‘One-of 'the diagrams fo 8 80 \ : \& - W N \\5c .
.each.type of soils is for the frozen, and the other for the. unfrozen condition. It is’ z g 4 NN I R =
expected that these charts will give conductivity values with a precision of 25 per S 70 D — g BAIN I N
¢ent. ‘The effect of such factors as density, moisture content, freezmg, or textu Mo‘° 20 30 20 9 167 - - 20 30
may be easxly 'apprommated by use of these graphs ISTURE CONTENT - PERCENT 2 MOISTURE CONTENT - PERCENT  -.
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Tests to determine specific heat were run on twelve soils: On five o oz NN ST BCLAY SOILS) T o SANDY solLsy).- )
‘the soils, tests’ were made at three o four mean tempeératirés varyin T N A\ -FROZEN @ \\ N
‘from about 10 to 140 F. *The specific heat values of all tivelve soils varied g REANN S 1o \\e, :
by only a small amount (about 0.01), and averaged 0.19 at 140'F. - The} é'”‘* N N 2120 2 %
specific heat values of the soils decreased with a decrease in temperature. SF 5 sof—| e >, T \m A
The average value at zero F would be about 0.16. . Values at temperatures; 7’*% B \» A\ \ 04,\ B1on\- N <§1 -
between zero -and 140 F can be estimated by - consndermg a: stralght-llne x ] 5N . = R A\ by
_relationship between the' two values given. - 10 : N R &L \l | ‘
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MINING TRERMAL CONDUCTIVITY OF Sou,s FROM ' DENSITY AND

The surface conductance of 'a wall is the combmed heat tmnsfer to or; 3 MoISTURE CONTENT

y

from the wall by radiation, convection-and conduction. Each of -the thre?,_




