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Improvement of Heat Exchange Performance of PFA

Thin Tubes by Mixing of Carbon Particles

Kaneko Takamasurt Etsuro Yamapatt Chiaki Tomitattt and Keigo Gosuxrttt

Abstract

The heat exchanger, especially shell & tube type, is basical appratus for heat transfer
equipments in various industrial and district fields. The metal tubes, such as cupper, steel and
so on, are usually employed in shell and tube heat exchanger. On the other hand, PFA tube
using in this exchanger have many advantages that are stable against chemical solution, pre-
vent to get rust, etc.. However, heat exchange efficiency is low value, since PFA has lower
thermal conductivity than metals’ one. If the conductivity of PFA tube is improved by mixing
high conductivity powder in it for example, the effective thermal conductivity of tube may be
more larger value and its means bring about large benefit on energy resources.

From this standpoint, we developed the apparatus to measure the thermal conductivity of
the thin tube. The data on pure PFA tubes having different 3 sizes diameter are obtained and
compared with the data taking from the same dia. tube mixed carbon powder. It is clear that
the conductivity of mixed tube have grater value about 1.6 times than pure PFA tubes. There-
fore, these mixed tube may be take many improvement to heat exchange coefficient.

Key Worde : Heat Exchange Performance, Thin PFA tube, Carbon Particle, Thermal Conduc-
tivity, Over-all Coefficient of Heat Transmission
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Nomenclature
A : heat transfer area [m?]
[mm]
[(W/(m?* K)]

K : over-all coefficient of heat transmission [W/(m®* K)]
L : tube length

d : diameter of tube

h : heat transfer coefficient

[m, cm, mm]

@ : heat rate from tube (w]
q : heat rate from heater per unit length [W/m]
Re : Reynolds Number -]
r : distance of radial direction [mm]
s : thickness of tube [mm]
T : temperature (*C]
AT :logarithmic mean temperature difference °C]
€ : measurement error [%]
A : thermal conductivity [W/(m * K)]
0 : angle from front dead point ]

Subscript

1:inner side

m : mean value

o : outer side

r : radial direction
z : axlal direction

oo gurround
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