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Studies on the Heat Transfer Characteristics
in Catalyst Packed Bed

Yosihiro Terada, Makoto Akiyoshi, Kenichi Mukaida
and Haruo Watanabe

Abstract

Variation of temperatute distributions in a fixed bed catalytic reactor on a hydrogenation of
benzene were investigated.

Results obtained were as follows :
1) In a conventional fixed bed reactor packed with Nickel-Silica alumina pelleted catalyst
(27.3wt % Ni contained), it was found that an observed temperature distributions in the bed
almost coincided with a calculated one using Yagi-Kunii’s relationships for heat transfer coeffi-
cient and Smith’s finite difference equation.
2) An observed temperature difference between catalyst pellet and fluid had good agreement
with Yoshida-Hougen’s one.
3) As in Fig. 13, using several combinations of this catalyst with inactive packings such as
Raschig ring, unusual shift of the temperature distributions were observed.
4) In order to remove the exothermic reaction heat, a catalyst was made consisting with Nickel
deposited on a silica precipitated chemically on Aluminium wire surface. Temperature in the
bed was evenly distributed because of good thermal coductivity of this new catalyst.
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Fig. 14. Effect of Al-stick
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Nomenclature

a: Molecular ratio (=Fg/F%)
d,: Catalyst particle diameter [m]
D Reactor diameter [m]
De: Effective diffusivity [m?/hr]
D;: Longitudinal dispersion coefhcient [m?/hr]
F: Total feed rate [g-mole/hr]
Fa, Fz: Feed rate of Hydrogene, Benzene [g-mole/hr]
G: Mass velocity of feed gas [kg/m?-hr]
A4H . Heat of reaction [kcal/g-mole]
h.: Heat-transfer coefficient at reactor-wall [kcal/m?-hr-°C]
k.: Effective thermal conductivity [kcal/m?:hr-°C}
L: Longitudinal distance measured from entrance fm]
Ly: Catalyst bed depth [m]
7+ Radial distance measured from center [m]
7,: Radius of Reactor [m]
r.: Catalytic rate of reaction [mole/g-cat-hr]
t,: Temperature of feed gas [°C]
tw: Temperature of reactor-wall [°C]
#: Linear velocity [m/hr]
W: Weight of catalyst [g]
x: . Conversion [—]
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1)
2)
3)
4)
5)

BEBU - RFE 50 OB - BDBE
Yo: Mole-fraction in feed stream

# Viscosity
¢: Porosity
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