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Abstract

This thesis examines the condensation of a binary mixture consisting of n-pentane
and iso-octane in a heat exchanger with a horizontal low-finned steel tube carrying
cooling water. Based on experimentally obtained data, the outer condensation heat
transfer coefficient of a low-finned tube in a test apparatus has been determined. The
depence of this quantity from the heat flux density has been interpreted with regard
to a theory on the condensation of mixtures. Furthermore, the obtained values have
been compared to theoretical and experimental results for pure fluids and mixtures
with different compositions. Correlations between the film Reynolds number and the
heat flux density as well as the Lewis number and relative volatility with the mole
fraction of n-pentane have been detected.
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Formelzeichen

Lateinische Formelzeichen
A Fläche m2

Bo Bond-Zahl -
Cn Kondensationszahl -
cp Spezifische isobare Wärmekapazität J

kg K

d Durchmesser m
D12 Diffusionskoeffizient m2

s

g Erdbeschleunigung m
s2

h Spezifische Enthalpie J
kg

h Rippenhöhe m
∆hVerd Spezifische Verdampfungsenthalpie J

kg

i Zählvariable -
L Länge m
Lchar Charakteristische Länge m
Le Lewis-Zahl -
Ṁ Massenstrom kg

s

Ṅ Stoffmengenstrom mol
s

n beliebige natürliche Zahl -
ṅ Stoffmengenstromdichte mol

m2 s

Nu Nußelt-Zahl -
Pr Prandtl-Zahl -
Q Wärme J
Q̇ Wärmestrom W
q̇ Wärmestromdichte W

m2

p Druck Pa, bar
R Thermischer Widerstand K

W

R2 Bestimmtheitsmaß -
RU Wärmedurchgangswiderstand K

W

Rα Wärmeübergangswiderstand K
W

Rλ Wärmeleitwiderstand K
W

r Radius, radiale Koordinate m


