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Numerical simulation of convection heat transfer of supercritical
carbon dioxide in horizontal straight tube

CUI Haiting, LIU Siwen, WANG Shaozheng

(School of Mechanical Engineering, Hebei University of Science and Technology,Shijiazhuang, Hebei 050018, China)

Abstract: In order to enhance the heat transfer performance of CO, heat pump, the heat transfer performance of supercritical
carbon dioxide in horizontal straight tube is conducted based on Fluent numerical simulation method. Cooling heat transfer of
supercritical CO, in a horizontal tube with diameter of 4 mm and length of 2 000 mm is numerically investigated with k-¢ turbu-
lence model. The temperature field and heat transfer coefficient of supercritical carbon dioxide fluid under in-tube cooling condi-
tions are mainly investigated. The effects of mass flow rate and inlet temperature on heat transfer performance in horizontal
straight tubes are studied. The simulation results show that the heat transfer coefficient of supercritical carbon dioxide increases
with the increase of mass flow, the mass flow increases by 100 kg/(m?* « s*), and the average heat transfer coefficient increases
by about 12%. With the increase of supercritical carbon dioxide inlet temperature, the average heat transfer coefficient becomes
small, but the maximum value of the local heat transfer coefficient doesn’t change, only delaying the appearance of the maxi-
mum value of the local heat transfer coefficient. The research result may provide important theory and data support for the

application of the horizontal straight tube in CO, heat pump.
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Tab.1 Change of CO, thermal properties at 8.1 MPa

WE/C B/ (uPass)  HHE /(K] e (kg KD HFER/(mW e« (m+ K™D R/ (kg » m?)
20 75.727 2.973 5 92.785 837.71
25 66.765 3.552 1 85.567 777.64
30 56.069 5.231 4 78.152 711.72
35 29.853 29.584 0 82.532 429.09
40 22.355 4.951 1 42.386 259.90
45 21.055 3.182 3 35.459 238.05
50 20.489 2.513 5 32.340 209.18
55 20.190 2.154 8 30.617 193.64
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Tab.3 Temperature comparison table at different inlet temperatures
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