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Abstract - The characteristics of evaporation heat transfer for the utilization of
LNG cold energy was investigated experimentally using liquified nitrogen and a solution
of ethylene-glycol and water under horizontal two-phase conditions in the small-scale
equipment of a cryogenic heat exchange system. The inner tubes in the double pipe

. heat exchanger with 8 mm and 15 mm inner diameter and 6 m length were adopted as
a smooth test tubes and enhanced tubes by means of wire-coil inserts. Heat transfer
coefficients and Nusselt number for the test tube were calculated from measurements of
temperatures, flowrates and pressures. The correlations in a power-law relationship of
the Nusselt number, the Reynolds number and Prandtl number for heat transfer were
proposed which can be available for design of cryogenic heat exchangers. The
correlations showed heat transfer coefficients for the wire-coil inserts were much
higher than those for the smooth tubes, increased by more than 25 ~ 55 times
depending upon the equivalent Reynolds number.
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Form and length of cryogenic double pipe heat exchanger were proposed for applicable

to the utilization of LNG cold energy.
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Fig. 1. Schematic diagram of cryogenic heat
exchange system in the field
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Fig. 2. Schematic diagram of cryogenic
heat exchanger system.
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Table 1. Geometries of double—pipe heat
exchanger

1D. | OD
(mm) |(mm)

Length

Material
(mm)

Contents

Inner tube §SUS 316{ 8 14 500

Tube 1
Outer tube |SUS 316| 20 27

Inner tube [SUS 316 15 20

Tube 2

8188

Outer tube [SUS 316| 30 3H

Wire-Coil inserts

o] ¢A -

Di(um) [ Dw(an) | t(om) { P(mn) | L(m) {a (")

Tube 1} 80 75 20 ) 210 | 47 50

Tube 2| 150 | 140 20 | 395 | 47 50

Fig. 3. Geometries of wire~coil inserts.
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