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Table 1 Texture classification of soil samples
TR 5y H %
R RN P, Bk bk Sy
0,002 mm  0:0020.02 >0.02~
mm 2 mm

et 30.566 42.759 26.675 Rt
IR N 17.884 42463 39.653 W EhgE

2t 20.228 28.326 51.446 FhiEt
;Ejtig% 8.650 33.811 57.539 eI
PR #ht 6.706 29.225 64.069 W1

A+ 0.989 1.348 97.663 /RN

2.2 RWHE
2.2.1 RERE

TRIGAE R 3 TREF AR Sk, 3 AN EREHET 5 s
RAESRERE, IR R B, P R BN PR
A ()R A H A LA R R TR £ R Ak
Fio BRSAT 3 ARREN AL, BREFEARN 1.3 mm, HEFK
A 40 mm, BREMARAERIEESN 6 mm (Al 1 Fin) o SERR
TR ZEH 5~6 o/L Bl nrdbiThr e, Fre i
NG B F B ARy K B H AR AL . CR1000 s K AL 4%
(£ Campbell 247 AE77) ik 4k H 2% 44 604 i
N, TR RSB B (10 Q) IR HLE
et B R A B FIN LA 1 s (18] 10 S ER 4
R AR AL o B IR AR 0 4.18 MI/m:C, 18
I AR LR AU B - I TA) h e A3 2Rl EE ry Brog R A
10 %, BCOPME. AUREbr e g R A: 1=6.5 mm,

7,=6.3 mmo.

IR

HEM

A Al

20 mm

40 mm

B1 #kARkTER
Fig.1 Schematic view of heat pulse probe
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Fig.2 Trend of soil thermal conductivity with water content
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Table 2 Parameters of Horton formula with different soil textures
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Fig.3 Comparison of fitted and measured values of soil thermal conductivity
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Table 3 Parameters of Horton formula with different soil textures
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Comparison of soil thermal conductivity form revised calculation and measured values
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Fig.6 Comparison of soil thermal conductivity from different models and measured values
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Soil thermal properties determination and prediction model comparison

Wang Shuo', Wang Quanjiu'?*, Fan Jun?, Wang Weihua®
(1. Institute of Water Resources, Xi’an University Technology, Xi’an 710048, China,
2. State Key Laboratory of Soil Erosion and Dry land Farming on the Loess Plateau, Yangling 712100, China)

Abstract: The thermal conductivity is one of the important thermal parameters. In order to get the method for accurately
forecasting the thermal conductivity of soils, the heat-pulse direct measuring method and indirect calculation method
were compared. According to the principle of heat-pulse, the thermal conductivity of soils with different textures and
moisture in the same soil bulk density were measured. The results showed that, under the same moisture, the soil thermal
conductivity increased with the sand content rise. Horton equation was used to fit the measured values. The results
indicated that the Horton equation may be used to describe the relationship between thermal conductivity and water
content, and the parameters in Horton equation were given. Campbell empirical formula of thermal conductivity was
used to calculate the thermal conductivity. The results show that there was a large difference between the calculated
and measured values. Johansen model and two improved models were used to calculate the thermal conductivity. The
results showed that there was a deviation between Johansen model calculated values and measured values, and the
results from two improved models were more consistent with measured values. The research indicated that soil thermal
conductivity can be calculated by soil texture, water content, soil porosity and bulk density. The correlation coefficients
of calculated values from Co6té-Konrad model and Lu-Ren model with measured values were 0.643, 0.937 and 0.943,
respectively. The two improved models are recommend for calculating soil thermal conductivity, and the application
scope of Lu-Ren model is wider than that of Coté-Konrad model.

Key words: soils, thermal conductivity, models, heat pulse, soil texture



