Auxiliar material describing the system of differential equations with the corresponding

initial and boundary conditions for the detection geometry considered in this paper.

For the geometry in Fig.1, the system of thermal diffusion equations can be written as:
a’T; i
= — et T; =0; i=air,p,c1,s,¢c2, b
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The solutions for the standard one directional heat diffusion system of equations are:

Toir(x) = Ae~%(x~Lr1=Lp)

T, (x) = Qeap(x_l““) + Pe—%p(x—Lf1)
T, (x) = Uer* 4 Ve 0%
Ty(x) = Ce%* + Be %
T,,(x) = Me®r2(:+Ls) | No=0r2(x+Ls)

T, (x) = De% (x+Ls+Ls3)

Boundary conditions of temperature and flux continuity:
-Front configuration

e Interfacels; + L,

Tqir (X)/szf1+Lp= Ty (X)/szf1+Lp
A = Qe%lv 4 pe~plp

dT,., (x) dT, (x)
_ka%/x=Lf1+Lp+ p:jg—x/szle‘P: 0

k,o,(Qe'r — Pe™%%!7) + k,0,4 = 0

e Interfacel,
Tp (x)/x=Lf1= TCI (x)/x=Lf1
Q + P = Ue%fitri £ ye~orln

dT.,(x) dT,(x)
kfl%/ymLfl_ p%/)ﬂLﬂ:O



kpi0p, (Uettrr — Ve %ttr1)—k,0,(Q — P) = 0

e Interface x=0
Tcl(X)/x=0: Ts (X)/x=0
C+B=U+V

dT,(x) dT.,(x)
sg—x/x=0_ f1 (Cilx /x=0=0

e Interface -Ls
Ts(x)/x=—L5= c2 (x)/x=—Ls
Be%ls + Ce™%ls = M + N

dT.,(x) dT,(x)
kpp— " fxmms = ks =2 [a=1,= 0

kfzo-fz(M - N)—kSO'S(Ce_UsLS - BeUSLS) = O

e Interface -Ls- Lg

Tcz(x)/xz—Ls—Lf2= Ty (x)/xz—Ls—sz
Me~9r2kf2 4 Ne®f2lfz = D

dTy(x) dTep (%)

kp —dx x=—Ls—Lf; LT x=—Ls—Lf; = 0

kpopD—kpy0p,(Me 212 — Ne®f2br2) = 0
- Back configuration

The boundary conditions are the same as in the front configuration for the interfaces:Ls+Lp, Ls1,
-Ls-L
Interface O:
C+B=U+V
ksos(—B + C)—k,o,(U—-V) =0



Interface -Lg:
Be%ls + Ce %Lls = M + N
koop(M — N)—kso,(Ce™%Ls — Be%ls) = H

Using the system of heat diffusion equations with the boundary conditions described above we
obtained the results presented in the paper.



