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materials under temperature gradients

— From the liquid island model to the micro heat pipe model —
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Fig. 51 #E FOEEHFBERPE > A7 4 (1K)
(Momose and Kasubuchi, 2002)
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Fig. 52 WETOBRERNE S AT 5 (& —H5)
(Momose and Kasubuchi, 2002)
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w12 EJSS (European Journal of Soil Science) 29%
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“We should need to measure the heat and water fluxes
in a steady state under reduced air pressure’ & FH\ 7z
(Momose and Kasubuchi, 2002).
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Fig. 8 WMESLUTOEEHT I v 7 ZMEY AT 24 (Momose et al,2008)
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XAz, ED XD BRI B I F RIS 7.

wfl, HEOMBOBHEZOE TMILIZLTHEML
. LaLl, V7Y —oBE@RelGohihrol 13
BHT TR TER WXOBHAPILHEMSN/-DT
H5.

ZIT, X OMRERAN HEZ, &8 AENE
2 & T » % Guarded-hot-plate method (ASTM-C177)
(ASTM IZHA®D JIS IZHN T % 7 X 1) A M RERER T & 0
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“These experimental facts are entirely at odds with the
interpretation by Gurr et al. (1952), although they
obtained similar results to ours. In their conclusion, the
maximum vapour transfer occurred when the largest
gradient of water content was formed. Their
misunderstanding may have been the result of not having
a heat flux measurement. In addition, we found that the
liquid island theory did not explain the maximum vapour
transfer in the soil. The mechanism of vapour transfer
requires further examination.”
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“Heat pipe phenomenon in soil under reduced air
pressure’ & L7z.

6.1va1470-E—bNN1T - EFI

WU EEEREDDL D BIZ, - TDE I
FREET B LW SHIC 1 WA TFIED D 5 Z L&
7o N, MR LAz LDk — boSS T TR &
BT % 4 SR SIS UL, TREANT & A LB L L 2w,
—%, Loh T AT, il & G 0O B TR AT
BIETLTWEZETHDE. ZOFFIE Tas~vA2
Ot — h3f TOHERKTHL L) ZETHHATES

71 Micro-heat pipe centred on
w..i @ach soil pore

...y Transfer of latent heat with

vapour flow

= Counter-flow of liquid water

«s+ess Series of high, nearly isothermal, low
- Experimental result

Fig. 11 A7 a - — 231 7ETFVOBEZX (Sakaguchi et al, 2009)
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“The experimental changes in air pressure that we
used reflect those that might be experienced by regoliths
on planets such as Mars.”
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