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ABSTRACT

Obtaining external forced convection heat transfer from bubble boiling and validating it with
experimental results using cryogenic liquids are suggested to derive total heat transfer coefficient
with pool boiling condition in the case of coil type heat exchanger with a bundle of tubes and
to overcome the limitation of using the empirical correlation. Experiment is conducted with pool
boiling heat transfer of saturate liquid nitrogen with helical coil type heat exchanger using liquid
oxygen as hot stream fluid. Experimentally measured heat transfer coefficient is well-agreed with

the estimated curve considering nucleate boiling and forced convection induced by bubble rise.
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Fig. 2 Schematic diagram of whole experimental set-up.
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Table 1. The specification list of tested helical coil type heat exchangers.

L Length Tube OD t Coil OD Coil pitch  Coil layer
HXs  Direction
(mm) (mm) (mm) (mm) (mm) (rotation)
#1 H 2560 12.7 0.7 220-230 105-125 2.7
#2 \% 2610 12.7 0.7 180 35 3.5
#3 \% 2610 12.7 0.7 180 55 3.5
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Fig. 8 Unstable experimental results of inlet and outlet fluid temperatures of #3 helical coil type heat exchanger with
various mass flow rates: (a) 0.204, (b) 0.147, (c) 0.104, (d) 0.050 kg/s.
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