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Abstract

The flow and heat transfer law of supercritical CO; in sudden expansion duct has important
meaning on efficient design of technology and devices of new energy conversion system and recy-
cling of waste resources. In this paper, the numerical method is finite volume method. The flow
and heat transfer law of supercritical CO; in sudden expansion duct under cooling condition is
studied in this paper by using numerical method of finite volume method. It is founded that the
flow situation of supercritical CO; in sudden expansion pipe under cool condition is the same as
that of under heat condition in this study. Compared with the condition of heating, the bifurcation
phenomenon is easier to appear under cooling. And with the increase of wall cooling heat flux, the
length of recirculation regions becomes smaller. It is a comparison and supplement to the pre-
vious studies, and sheds some light on the application of the law of flow and heat transfer of su-
percritical CO; as working fluid material in sudden expansion duct.
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Figure 1. Physical model
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Figure 2. Streamline chart q = —100 W/m?, ER = 2
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Table 1. Re, and Rey, of supercritical CO, in sudden expansion duct under
different heat transfer conditions (ER = 2)
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Figure 3. Streamline chart g = 100 W/m?, ER = 2 [15]
[E 3. #%kE q =100 W/m?, ER=2[15]
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Figure 4. Variation of reattachment length with Reynolds at different wall
flux under cooling condition
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Figure 5. Variation of reattachment length with Reynolds at different wall flux
under heating condition [15]
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