A numerical analysis of the
behavior of sintered heat
exchangers

For the |EN-project

By Bart-Jan Pors



still
heat
exchangers
F—, mixing
- i_ chamber




Heat effects in the heat exchanger:

e Heat exchange
 Viscosity

e Thermal conductivity



Heat exchange




Kapitza resistance:
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Heat exchange:
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AQ,. =VAP

V volumeflow, 4P pressuredrop

with AP = AZnV

n viscosity, 4Z geometrica impedance

AtT<50mK: 1 =n(T) :%[Paﬁ]



Viscosity
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Thermal conductivity




d » . . o\_d,
&(Qcond + Qvisc + Qexch)_ &(HH (T))

with  dH =C_dT

H enthalpy, C specific heat, n molar flow
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Frossati’s method

——— T () =200 mK
———T() = 150 mK
-~ T () =100 mK




Frossati’s method

-~ T()=100mK
~ T (1) =150 mK
T () =200mK

T ,.=219mK
bij n=10° mols™




Frossati’s method




Method of imposed temperature profile
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Method of imposed temperature profile

N = 20000
T, = 26,25 MK




Method of relaxation to thermal equilibrium




Tellp) =T () c To (o) = Toome

___________ 0° element
» Impose reasonable temperature profiles on both
phases
. Start at T.(l,) and calculate all new T(l.) and e
TD(In) . _Z_t:jt;_ (n+1)® element
» Compare new and old profiles W
« Move values to next e ements
* Repeat this procedure until equilibrium occurs

\
_________ || (N-I)®element
To () = 5 (0) To () = Tye




Physical
» Geometrical impedance for square tube used
» Radial temperature relation (Reynolds)

* Molar volume and heat capacity related to
concentration *Hein “He

Computational
» Numerical integration techniques
 Building up errors

Conceptual
 Imposed temperature profiles

* Moving valuesto next elements



