Subsurface Temperature Profile around Lateral Flow
Analytical @model

Motivation

Subsurface Temperature Profile around Lateral Flow makes adjustments to Geothermal Temperature Profile Tg(z) to
account for the lateral reservoir flow with a constant temperature (see Fig. 1 and Fig. 2).
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Fig. 1. Sample Subsurface Temperature Profile around a h; height lateral flow at = Fig. 2. Sample Subsurface Temj
depth z, with temperature T, temperature Ty and Tp,

Outputs

T.(t,z) Subsurface temperature distribution

Inputs
t Time lapse after the temperature step from T,(z=0)=0 upto T,(z=0)=Ty
z Spatial coordinate along the transversal direction to constant temperature T,(z) =T, plane z=0
zf TVDss of the top of the lateral flow unit

hy True vertical thickness of the the lateral flow unit
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T, Boundary temperature at z=0
a, Thermal diffusivity of the surroundings

Te(z) | Geothermal Temperature Profile

Equations
Driving equation Initial conditions Boundary conditions
(1) a;;e CR2AT, = 0627;e 2 T,(t=0,z) =Tg(z) (3) Tu(t,zy <z<zs+hys)=T;=const
Z
(4) T,(t,z = o0) = Tg(z)
Solution
5) ifz <z, = To(t,2) =Ty +(Tg(2) — Tp) - erf | L2
1Tz Z ell,Z) = Z)— - er
s r+Ug s Jaa
(6) ifo SZSZf+hf - Te(l‘,Z)=Tf
7 25 2, +hy = Tot,2) =Ty + (To() = Tp) -exf | L
ifz>z w(t,z) = zZ)— - e B —
(1) rthy 7+ Ts ¥ N
where

erf(x) = Error function

See Also

Geology / Geothermal Temperature Field / Geothermal Temperature Profile
Physics / Fluid Dynamics / Linear Fluid Flow

[ Temperature Flat Source Solution @model ] [ Geothermal Temperature Profile @model ]
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