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Study on the Single-Phase Heat Transfer and Pressure Drop
Characteristics of R-718 in Small Diameter Tubes

Hoo-Kyu Oh* - Ki-Won Park* - Ok-Bae Kwon*x* - Jin-Woo Hong##** - Chang-Hyo Sons#x#

Abstract : Single-phase heat transfer coefficients and pressure drops of R-718 were
measured in smooth, horizontal copper tubes with inner diameters of 3.36 mm, 5.35
mm, 6.54 mm and 8.12 mm, respectively. The experiments were conducted in the closed
loop, which was driven by a magnetic gear pump. Data are presented for the following
range of variables : Reynolds from 1000 to 20000. Single-phase heat transfer coefficients
increased by 10~30 % as the inner diameter of tube was reduced and it was found that
a well-known previous correlation, Gnielinski’s correlation was not suitable for the
small diameter tubes. But the pressure drop in the small diameter tubes have been
shown slightly deviations with Blauius’ correlation. Based on an analogy between heat
and mass transfer, the new heat transfer correlation is proposed to predict the
experimental data successfully.

Key words : Single-Phase Heat Transfer(d@4 #€74%), Small Diameter Tube(Al3#),
R-718(%), Pressure Drop(%¥ 73, Heat Pump(EHx)
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Fig. 1 Schematic diagrams of experimental
apparatus and detail of test section for
single-phase(liquid) heat transfer and
pressure drop.
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Table 1 Experimental conditions for single-phase
(liquid) heat transfer and pressure drop

Refrigerant R-718(water)
Temperature of 50
refrigerant(C)

Temperature of 10
brine(T)
ID of inner tube 3.36, 5.35, 6.54,
(mm) 8.12
Reynoldg number of 1000 ~ 20000
refrigerant
Mass flow rate of
brine(kg/h) 450

31 dlolgf Ae|
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