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Evaporation Heat Transfer and Pressure Drop
of Carbon Dloxide In a Horizontal Tube
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ABSTRACT

The evaporation heat transfer coefficient and pressure drop of CO»(R-744) in a horizontal tube was
investigated experimentally. The main components of the experimental apparatus are a receiver, a
variable-speed pump, a mass flow meter, a pre-heater and .an evaporator(test section). The test section
consists of a horizontal stainless steel tube of 4.57 mm inner diameter. The experiments were conducted
at mass flux of 200~1000 kg/mzs, saturation temperature of 0~20C, and heat flux of 10~40 kW/m’. The
test results showed that the heat transfer coefficient of CO; has a greater effect on nucleate boiling more
than convective boiling. Mass flux of CO; does not affect nucleate boiling too much. In comparison with
test data and existing “correlations, All of the existing correlations for the heat transfer coefficient
underestimated the experimental data. However Jung et al.'s correlation showed a good agreement with the
experimental data. The evaporation pressure drop of CO. increases with increasing mass flux and
decreasing saturation temperature. When comparison between the experimental pressure drop and existing
correlations. Existing correlations failed fo predict the evaporation pressure drop of COa.

KEY WORDS : evaporation(Z'), heat transfer coefficient(d A9 7<), supercritical cycle
(22 Y9A Aol )

Nomenclature

h- heat transfer coefficient, W/m’K
q heat flux, kW/m’

D . tube diameter, r;l T : temperature, C

G : mass flux, kg/m’s 5 - quality

T - Subscripts
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avg average
e : evaporation
i : inner
0 : outer
re : refrigerant
sat : saturation
w : tube wall
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Table 1 Experimental conditions

Test section Horizontal stainless tube
Di(D,), [mm) 4.57(6.53)
Qre, [KW/m’] 10, 20, 30, 40
G, [ke/ms] 200~1000
Tesat, [C] 0~20
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Fig 4 Variation of the heat transfer coefficients for differert mass fluxes
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Table 2 The deviations between measured and calculated heat transfer
coefficient
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Fig. 7 Comparison of measured heat transfer coefficients of
CO, with the predicted by four existing correlations
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Table 3 The deviations between measured and calculated frictional
pressure drop
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Fig. 9 Variation of the slip ratio with different saturation
temperature
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