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4. RERBERRUER

eomposition of Electrolyte Soln.

K3Fe§CN;6 0.01 mol/1
KyFe(CN 6 0.01 mol1/1
NdOH 2 mol/

Range of Experimental Condition.
Soiution Temp. 30°C (+0.5°C)
Mass Flow Rate 0.17-1.03 kg/s
Rotational Speed 1.25-12.8 rps
Re 4.46x10"-4.45X10°

Phys?ca] Properties
Density 1081.6 kg/m’
Heat Capacity 4773 J/kg K
Thermal Conductivity

0.644 W/m K
Dynamic Viscosity 1.24X103Ns/m?

Table (1)
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C, ;. Bulk concentration of solution (mol/m?%)
C, ; Heat capacity (J/kg k)
D ; Inner diameter of exchanger (m)
Ds ; Shaft diameter (m)
F ; Faraday’s constant (coulombs/g-equiv.)
h ; Heat transfer coefficient (W/m?k)
i  Electrical current (A)
K ;'1 Mass transfer coefficient (m/s)
k ; Thermal conductivity (W/m-k)
N ; Rotational speed (s™1)
n ; Number of scraper blades

ne ; Valence charge of an ion (g-equiv./mol)
T ; Temperature (k)
W ; Mass flow-rate (kg/s)
o . Density (kg/m?)
u . Viscosity (N+s/m?)

Dimensionless Groups

Ny ; Nusselt number = A+ D/ k

Py ; Prandtl number = Cp- u/ k

Re,; Rotational Reynolds number = D*n*N-p/ u

N /M
I
s

g £ x M
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Heat Transfer In Liquid-Full Scraped

Surface Heat Exchanger

Hisashi Miyashita, Yasuaki Tsukada

Hiroshi Entaiji, Akira Takayanagi

A problem flequently encountered in chemical industry is the cooling (heating) of a
viscous fluid or solid-fluid system in such a manner that a continuous flow of uniform
product is obtained. Therefore scraped surface heat exchanger is often used to process
high viscous and or thermally unstable materials.

In this work, the time-avereged local heat transfer coefficients in a liquid-full
scraped surface heat exchanger have been investigated on experiment, using the electro-
chemical method of redox system, for two-bladed exchanger, and they have been
compared with those predicted by the conduction model based on unsteady state condi-
tion.

As the result, the following equation was correlated.
Nu=1.18(Re:)** (Pr)"’

This equation have agreed with the conduction model and other experiments in an agita-
ted vessel with two blades of anchor type within the experimental errors.
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