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Abstract— The use of indirect heat exchanger for the solar system has its short-comings because of
reduced heat transfer rates. corrosion and scaling problems. In order to solve these problems use of direct
contact heat exchanger i3 proposed. In the present investigation the spray column has been introduced to rep-
resent the direct contact heat exchanger. To improve heat transfer rates. the working fluid is to be dispersed
to small and uniform drops in the column to give more contact areas with the continoous fluid. Meshes were
also mstalled within the heat exchanger column te ensure small and uniform drops Diethyl Phthalate of
1.052 g/cm® was utilized as a working fluid and experiments have been carried out with and without mesh.
Temperature measurements have been camied ol during the experiments and photos of drops have been
analysed to see the mechanisims of direct contact heal wransfer belween the two fluids. When drops were
formed to be jetwise, drops became small 1n uniform size. On the other hand i dropwise mode. large and
iregular drops were observed. bul they werc made to be effectively small and uniform through meshes in

the column.
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Table 1. Drop diameters and Holdups.
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Table 2. Heat Transfer Results.
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AMEIE
a : interfacial area per umit volume. cm™
A : area through which heat transfer occurs. ¢m’
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o

AT - AFR

: drop diameter, cm

jea i =9

: flowrate of the dispersed fluid, em’/sec
. heat transfer coefficient. J/(seci(em)(*C)
. continnous fhud (water) heat transfer coeffi-
cient, J/{(sec)cm®(°C)
hy : dispersed fluid heat transfer coefficient, I/
(sec)(em)(°C)
H : the fraction of the effective volume of the

=T

heat exchanger occupied by the dispersed
fluid (holdup), dimensionless

k ¢ thermal conductivity, J/(sec}cm)"C)

Q : rate of the heat transfer, J/sec=W

S : horizantal cross sectional area of the heat

exchanger. cm®

AT : temperature ditference, "C

AT representative temperature difference, “C

T. : temperature of the continuous fluid, *C

T, : temperature of the dispersed fluid, °C

U : overall area heat transfer coefficient, l/{sec)
(cm®)(°C)

Uv . volumetric heat transfer coefficient, J/(sec)
(em”)(°C)

V  : effective volume of heat exchange, cm’

¥s : shp veloeity (rclation velocity between the

dispersed and continuous flmd in the column),
cm/sec
: viscosity, g/cm) (sec)
p : mass density, glem’
: Nesselt Number
Pe : Peclet Number
Re : Reynolds Number
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