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* t = 0.25 t=20.5 N t=0.25 t=20.5
6 65.11985771484375 81.08655953613283
0.75 65. 0656791236 81. 08180283871 10 65.06557002294538  81.08180473090124
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Chebyshev pseudo-spectral method for the calculation of temperature

in active layer of permafrost with phase-change

LI Nan-sheng®', WU Qing-bai’
(1. School of Civil Engineering, Tongji University, Shanghai 200092, China;
2. State Key Laboratory of Frozen Soil Engineering, CAREERI, CAS, Lanzhou 730000, China)

Abstract: On the basis of the modern mechanism of heat conduction with phase-change for frozen-soil
and the well-grounded physical model of heat-transfer coupled with moisture using in the numerical cal-
culation of frozen-soil, an unique numerical formulation, spectral method, is applied in the calculation of
temperature field of frozen-soil active layer for the first time. Unknown active layer temperature solution
is asymptotically expanded by using Chebyshev polynomials as its base functions and the Chebyshev ex-
pansion is interpolated at collocation points, so called “pseudo-spectral” is applied to solve nonlinear dif-
ferential heat-transfer equations for an unknown temperature function. In consistent with the high preci-
sion of spectral method, it is appropriate to introduce the fourth order Runger-Kutta time-integration
method in the evolution equation after spatial discretized. A special method, coefficients hysteresis, is
used to treat with non-constant conductivity and specific heat coefficients in the evolution equation. The
proposed numerical formulation keeps the common predominance, excellent numerical precision, of spec-

tral method, which results are showed in examples.

Key words: active-layer; permafrost; temperature; phase-change; Chebyshev’ pseudo-spectral; non-

constant coefficients



