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The heat transfer characteristics of supercritical CO; in a horizontal tube

Hoo-Kyu Oh* - Dong-Geon Leet - Chang-Hyo Son#x

Abstract : The cooling heat transfer coefficient of CO2(R-744) in a horizontal tube was
investigated experimentally. The experiments were conducted without oil in a closed
refrigerant loop which was driven by a magnetic gear pump. The main components of
the refrigerant loop are a receiver. a variable-speed pump, a mass flow meter, a
pre-heater and gas cooler(test section). The test section consists of a smooth, horizontal
stainless steel tube of 7.75 mm inner diameter. The experiments were conducted at
mass flux of 200 to 400 kg/mzs and the inlet cooling pressure of 7.5 MPa to 10.0 MPa.
The variation of heat transfer coefficient tends to decrease as cooling pressure of COz
increases. The heat transfer coefficient with respect to mass flux increases as mass flux
increases. The pressure drop of COz in the gas cboler shows a relatively good agreement
with that predicted by Blasius’s correlation. The local heat transfer coefficient of COz
agrees well with the correlation by Bringer-Smith.

Key words : R-744(0128}gk2) . Gas cooler(7k4= W¥7b71), Heat pump(3|E#HZ), Heat transfer
coefficient of COa(clatstghie]l g AF)
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Table 1 Experimental conditions

Refrigerant R-744(COg)

Test section Horizontal stainless tube

Inner diameter 775
tube, mm
Mass ﬂux
ke/(m? - 200, 300, 400
Inlet pressure. MPa 7.5 ~10.0
Coolant 15 ~ 20

Temperature. C
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Fig. 5 Comparison of the measured pressure
drop data with those predicted by Blasius and
Petrov-Popov's correlation.
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