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Simulation of Indoor Heat Press Natural Convection with
Double Openings and Thermal Source Analysis

LI Lint, XIAOTing!, LIAO Wanting?, ZHAO Fuyun* 2, WANG Hanging*

( 1. School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: The heat transfer process of unilateral double open indoor thermal press natural convection istaken asa
research object. FVM method is used to solvethe mass conservati on eguation and energy conservation equation. Streamlines,
isotherms and variations of average Nusselt number Nu_, are studied under the conditions of different Ral Ra=10°~10° )
and different thermal source locations. Research indicates that: with the increase of Ra, indoor air convection intensifies
and the convection heat exchange effect i s obvious, and with high Ra and increasing D, theindoor swirl appearsincreasing.
In the case of D=0.25, Nu, all reach maximum under different Ra, and thethermal |ocation hasgrezt effect on heat exchange.
Under thesame Ra, indoor heat exchange effect isworsewith increasing D, and under different D, Nu,, isa power exponent
function with Ra as theindependent variable, and itslinear correlation fitting reaches 96.2%.

Keywords: thermal press natural convection; internal thermal source; isotherm; average Nusselt number
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Fig.1 The schematic model of indoor thermal press natural
convection with unilateral double openings
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Tablel Theresult comparison of average Nusselt number and

volume flow under different thermal Rayleigh number

H /m

Nu,, \Y
Ra "X WFR somk[zo] | ABFR C#k[20]
10° 1.16 1.07 2.28 1.95
10* 3.55 3.41 8.97 8.02
10° 7.76 7.69 21.73 21.10
10° 15.09 15.00 47.10 47.30
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Fig. 4 The cavity temperature field under different Ra at D=0.25
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Fig. 6 The cavity temperature field under different Ra at D=0.75
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