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The heat transfer and pressure drop characteristics of CO; during
supercritical region in a horizontal tube

Chang-Hyo Sont - Dong-Gun Lee* - Hoo-Kyu Oh** *+ Young-Lyoul Kim##*#

Abstract : The heat transfer coefficients during gas cooling process of carbon dioxide in
a horizontal tube were investigated. The experiments are conducted without oil in the
refrigerant loop. The main components of the refrigerant loop are a receiver, a
variable-speed pump. a mass flow meter, a pre-heater, and a gas cooler(test section).
The water loop consists of a variable-speed pump, an isothermal tank, and a flow
meter. The gas cooler is a counterflow heat exchanger by cooled water flowing in the
annulus. The CO: flows in the horizontal stainless steel tube, which is 9.53 mm in
0.D. and 7.75 mm in I.D. The gas cooler is 6 [m] in length, which is divided into 12
subsections, respectively. The experimental conditions considered in the study are
following range of variables : refrigerant temperature is between 20 and 100 C, mass
fluxes ranged from 200 to 400 kg/(m®-s), average pressure varied from 7.5 to 10.0
MPa.

The main results were summarized as follows @ The friction factors of COz in the gas
cooler show a relatively good agreement with those predicted by Blasius’ correlation.
The local heat transfer coefficient in the gas cooler has compared with most of
correlations, which are the famous ones for forced convection heat transfer of turbulent
flow. The results show that the local heat transfer coefficient of gas cooler agrees well
with the correlation by Bringer-Smith except that at the region near pseudo critical
temperature, while that at the near pseudo critical temperature is higher than the
correlation.

Key words : Carbon dioxide(°]14F3let4), Gas cooler(7t2= W¥7zH71), Supercritical region(Z¢
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Table 1 Experimental conditions

Refrigerant R-744(CO2)
Test section Horizontal stainless tube
din (mm) 7.75
Gre (kg/(m” - s)) 200, 300, 400
Pin (MPa) 7.5 ~ 10.0
Tewin (C] 15
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