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Heat effects in the heat exchanger:

• Heat exchange

• Viscosity

• Thermal conductivity
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Viscosity
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Viscosity

Geometrical Impedance:
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Thermal conductivity
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Enthalpy balance

with dTCdH P=

H enthalpy, C specific heat, n molar flow
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Frossati’s method
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Frossati’s method
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Frossati’s method
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σ ∼ 200 – 300 m2,
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Method of imposed temperature profile

(N-1)e element

TD (l0) = T50 mK

TD (lN) = TMCTC (lN) = TC (0)

TC (l0) = TC (l) C
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Method of imposed temperature profile
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Method of imposed temperature profile

Building up of errors for increasing number of elements



Method of relaxation to thermal equilibrium

(N-1)e element

TD (l0) = T50 mK

TD (lN) = TMCTC (lN) = TC (0)

TC (l0) = TC (l) C
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Method of relaxation to thermal equilibrium

• Impose reasonable temperature profiles on both
phases
• Start at TC(l0) and calculate all new TC(ln) and
TD(ln)
• Compare new and old profiles
• Move values to next elements
• Repeat this procedure until equilibrium occurs
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Accuracy and approximations

Physical

• Geometrical impedance for square tube used

• Radial temperature relation (Reynolds)

• Molar volume and heat capacity related to
concentration 3He in 4He

Computational

• Numerical integration techniques

• Building up errors

Conceptual

• Imposed temperature profiles

• Moving values to next elements


