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Abstract: The rate of absorption of chlorine into water has been studied in a
short wetted-wall column. This system is characterized by absorption with simul-
taneous liquid-phase chemical reaction. The effect of chlorine particl pressure and
liquid flow rate on the ratio of the absorption coefficient accompanied by hy-
drolysis reaction to that for physical absorption alone is presented. The experi-
mental results are compared with penetration theory predictions obtained by the
use of an I1BM-709 digital computer.
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Abstract: An experimental unit has been designed and constructed for the study
of critical phenomena in multicomponent systems. The unit has been built to
utilize a new visual PVT cell of the liquid piston type, capable of operation at
temperatures up to 300°F. and pressures up to 10,000 Ib./sq. in. Critical tem-
peratures and pressures have been determined for two binary mixtures of ethane
and n-butane, and for six different compositions of the methane-ethane-n-butane
system. The results for the six ternary mixtures are compared with critical values
predicted by methods available in the literature. The complete critical locus for
the ternary system also is presented.
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Abstract: A fundamental unified approach from vectorial considerations is pre-
sented from which the usual rectangular and triangular difference point methods
are derived as special cases. The approach is then extended to yield other differ-
ence point methods including some of higher order. The results are applicable to
blending, distillation, extraction, foam fractionaotion, and other operations.
Reference: Lemlich, Robert, and R. A. Leonard, A.I.Ch.E. Journal, 8, No. 2, p. 214
(May, 1962).
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A Note on Unsteady Forced Convection Heat

Recently Siegel (2) and Sparrow
and Siegel (3) investigated unsteady

verge to exact steady state solutions to
the differential energy equation at ¢ =

heat transfer in laminar and turbulent o and t = co. For simplicity a step
flow where the disturbance was due to  change in entrance temperature is as-
time dependent wall temperatures. The sumed to occur at ¢ = ¢. Hence the

unsteady problem with time dependent
entrance conditions caused by disturb-
ances on the upstream side of the ther-
mal entrance is perhaps of greater in-
terest to chemical engineers, since the
method of solution can be extended to
solve transient problems involving
chemical reactions in flow systems. This
will be considered briefly here.

Since the solution for unsteady lami-
nar heat transfer may be obtained in
an identical manner, turbulent heat
transfer in tubes will be discussed. The
solutions satisfy the transient integral
energy equation; however they con-
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initial condition is the steady state tem-
perature distribution corresponding to
given values of T, and T,. Since fluid
properties are considered constant, the
velocity distribution is unaffected by
the change in entrance temperature.
The transient energy equation is
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for fully developed turbulent flow in
tubes. In dimensionless form and inte-
grated from 0 to r,", Equation (1) be-
comes
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The derivations presented by Vohr
and by Lamb and White illustrate the
use of the momentum and energy bal-
ances in specifying the irreversible
losses, and as emphasized by Lamb
and White the viscous dissipation losses
are not to be confused with the term
involving the total wall shearing force.

In our momentum balance we have
chosen to relate a static pressure drop
for the two-phase flow into compo-
nents of head and momentum, and a
residual which is called frictional two-
phase pressure drop. For the past fif-
teen years the attention of most inves-
tigators working with two-phase flow
has been with this residual term [as
presented in our communication
AILChE. Journal, 7, 174 (1961)].

What rewards would be gained by at-
tempting to focus the attention on the
dissipation term have yet to be spelled
out.
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Initially the exact steady state solution
obtains and is given by
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