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Performance of Evaporation Heat Transfer Enhancement
and Pressure Drop for Liquid Nitrogen
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Abstract

An experiment was carricd out to evaluate the heat transfer enhancement and the pressure drop
characteristics for liquid nitrogen using wire-coil-insert technique under horizontal two-phase conditions. The
tube inner diameters were 8 mm and 15 mm, respectively and the tube length was 4.7 m. The helix angle
of the wire coil insert was 50 ° and its length was 4.7 m. Heat transfer coefficients for both the plain and
the enhanced test tubes were calculated from the measurements of temperatures, flow rates and pressure
drops. A correlation in a power-law relationship of the Nusselt number, Reynolds number and Prandtl
number for the heat transfer was proposed which can be available for design of cryogenic heat exchangers.
The correlation showed that heat transfer coefficients for the wire-coil inserts were much higher than those
for plain tubes, increased by more than 1.8 ~ 2.0 times depending upon the range of the equivalent
Reynolds number. The correlation was compared with other various correlations in the turbulent flow
conditions.
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Fig. 1 Schematic diagram of a cryogenic heat exchanger system
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Fig. 2 Photo of wire coil insert

Table 1 Specification of wire coil inserts used
in the present study '
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o Angle

o | oy | © | ® | © )

80 m |75 m |20 em (210 mm{ 47 m| 50°

150 mn|14.0 on| 2.0 on |395 mn| 47 m| 50°
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Table 2 A summary of conditions of correlations used for Comparison

Reynolds

Authors Medium number Tube type | Phase Correlation eqn.
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Rao, M. R (1983) 50% Phase Not Avaliable (Graphic Form)
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