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Abstract

The objective of present study is to find out the characteristics of heat transfer of
helically coiled tube. Few studies have been done on outside of coil. They used
mechanical agitator and focused on changing of the shape of agitator to improve
heat transfer. But in the present studv, only expeniments for the parallel film flow
and immerged flow were carried out without application of any mechanical devices.
The main heat exchanger consists of a helicallv coiled bundle of 7 copper tubes,
cach of 300mm diameter with a total length of 6700mm. The tube has inner and
outer diameter 16.0bmm and 19.0omm. R 11 flows inside of tube and cvaporates,
and water flows outside of tube and is cooled. The range of inside flow rate is
29~417 /min and outside is 20~35 ¢ /min.

The temperature difference  between tube in and out was higher at coil outside
than tube inside due to centrifugal force. When the liquid film flow over outside
helically coiled tube, the heat transfer rate was higher than immerged coll duc to
the intensity of turbulence at film flow. And there were little effects of number of
coils on heat transfer in the partially immerged pattern.

Experimental results showed that it was 10% higher than Fand s correlation in
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the case of film flow pattern.
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(a) Imerged coil (b) Film flow (c) Partially immerged coil
Fig. 2.1 Flow patterns of experiment
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(a) Distributor, Upper case, Case body (b) Helical coil
Fig. 2.2 Schematic diagram of evaporating part
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Fig. 3.1 Schematic diagram of experimental apparatus
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Fig. 4.1 Wall and bulk temperature Fig. 4.2 Wall and bulk temperature

distribution of immerged coil distribution of coil in film flow
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Fig. 4.5 Average Nusselt number variation with Re at coil in film flow

40 40
—m— Immerged —8— Immerged
—eo— Filmflow —e— Filmflow
NDF O}
*
o 2} /’ o W\ o«
P . . 2 / /'
.#'4'/ .____._4:‘—'/'
10 10
0 T T T T O T T T T
15 20 25 o} 3B 40 15 20 5 20 K3 4
Water flowrate [Vmin] Water floarate [Umin)
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Fig. 4.8 Comparison of Nu with immerged coil and coil in film flow at
refrigerant flow rate 4.1¢/min
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