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Conjugate Heat Transfer
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Conjugate heat transfer problem
Kaminski & Prakash, Int. J. Heat Mass Transfer (1986)

Adiabatic

L
Adiabatic

t

Condition

Pr=0.7 (air)

Gr=103, 10°, 105, 5x10¢, 107
t/L=0.2,0.4

(k,L)/(kt) =5, 25, 50, o0
N,xN,=40x30

Results

Stream line, Isotherm

Temp. on solid-liquid interface
Local heat flux

Nusselt number
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Conjugate heat transfer problem solved by chtMultiRegion
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Validation (chtMultiRegionSimpleFoam)

(a) Streamlivie+

.‘J

(a) Streamline+
(b Isothetms

Fig 6 Flow and te mperature fields for Gr=10% and t1=0.2 with k,Lt=5+ \

Eezult of the teference (leff) and OpenFOARM (right) «

(hlzotherms
Fig 9 Flow and temperature fields for Gr=107 and t/1=0 2 with g =25+
Result-of the reference (left) and OpenFOAN (right)+
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Thermal siphon
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Thermal siphon
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Figure 3-3
Thermal deformation of pump parts afiee a hot pump has been stopped for o
certzin tlme (in the Ngure the shali is shown turned by hall o revalution).
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deltaT

faceSource massFlowField_outlet output:
sum(outlet_Exportedfromblender) for phi

faceSource Temperature outlet output:
average(outlet Exportedfromblender) for T = 323.67869
average(outlet_Exportedfromblender) for U = (0.0080448597 0.24945215 -0.13971147)

Region: coolingWater Courant Number mean: 0.0830626422 max: 0.49946978
Region: hotWater Courant Number mean: 2.8623083e+B8 max: 3.363865%e+91
Region: domain® Diffusion Number mean: 9.2590254e-06 max: 0.00013005611
deltaT = 1.1433731e-95
--> FOAM Warning :
From function Time::operator++()
in file db/Time/Time.C at line 1839
Increased the timePrecision from 6 to 7 to distinguish between timeNames at time 1.3815385
Time = 1.381538

Solving for fluid region coolingWater

diagenal: Selving fer rho, Initial residual = ©, Final residual = @, No Iterations ©

DILUPBiCG: Solving for Ux, Initial residual = 3.5216662e-17, Final residual = 3.5216662e-17, No Iterations @
DILUPBiCG: Solving for Uy, Initial residual = 3.489602e-17, Final residual = 489602e-17, No Iterations ©
DILUPBiCG: Solving for Uz, Initial residual = 3.4388386e-17, Final residual = 3.4388386e-17, No Iterations @
DILUPBiCG: Solving for h, Initial residual = 3.4968431e-15, Final residual = 3.4968431e-15, No Iterations @
Min/max T:289 351.99751

GAMG: Solving for p_rgh, Initial residual = 1, Final residual = 0.0837169377, No Iterations 3

diagonal: Solving for rho, Initial residual = @, Final residual = @, No Iterations 0

time step continuity errors (coolingWater): sum local = 7.7365895e-17, global = -6.8839235e-17, cumulative -2.3264925e-09
GAMG: Solving for p_rgh, Initial residual = 0.035701018, Final residual = 5.3154001e-08, No Iterations 22

diagonal: Solving for rho, Initial residual = @
time step continuity errors (coolingWater): sui

Final residual = @, No Iterations @

’
m local = 7.7365895e-17, global = -6.8839235e-17, cumulative -2.3264926e-09

Solving for fluid region hotWater
diagonal: Solving for rho, Initial residual = 8, Final residual = 8, No Iterations @
Solving for Ux, Initial residual = 0.80060000725, Final residual = 6.808534e-88, No Iterations 2
Solving for Uy, Initial residual = 0.00844845213, Final residual = 1.326347e-08, No Iterations 2
solving for Uz, Initial residual = ©.0816059328, Final residual = 3.9392061e-89, No Iterations 3
Foam::error::printStack(Foam::0stream&) in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms/1linux64GccDPOpt/1ib/11b0OpenFOAM. s0

Foam::sigFpe::sigHandler(int) in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms/1linux64GccDPOpt/lib/1ibopenFOAM.s0"
in "/1lib/x86_64-linux-gnu/libc.so.6"
double Foam::sumProd<double>(Foam::UList<double> const&, Foam::UList<double> const&) in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.%
/platforms/1linux64GccDPOpt/1ib/1ibOpenF0AM. so”
#4 Foam::PBiCG::solve(Foam::Field<double>&, Foam ield<double> const&, unsigned char) const in "/home/miyabe/OpenFOAM/OpenFOAM-
2.2.x/platforms/linux64GccDPOpt/1lib/1ibOpenFOAM. so
#5 Foam::fvMatrix<double>::solveSegregated(Foam::dictionary const&) in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms/linux64Gc
cDPoOpt/lib/libfiniteVolume.so"
#6 Foam::fvMatrix<double>::solve(Foam::dictionary const&) in "/home/miyabe/OpenFOAM/OpenFOAM-2.2.x/platforms/1linux64GcecDPOpt/bin
/chtMultiRegionFoam"
#7
in " /home/miyabe /OpenFDAM/OpenFOAM-2.2.x/platforms/1linux64GccDPOpt/bin/chtMultiRegionFoam”
#8 _ libc_start_main in "/1ib/x86_64-1inux-gnu/libc.sc.6"
#9
in "/home/miyabe /OpenFOAM/OpenFOAM-2.2.x/platforms/1linux64GceDPOpt/bin/chtMultiRegionFoam"
miyabe@2LACIE:~/OpenFOAM/miyabe-2.2.x/run/pump/WX/6_exeCht_Unsteady/m4_775 paraview
Inconsistency detected by ld.so: dl-close.c: 759: _dl_close: Assertion 'map->1_init_called' failed!
miyabe@2LACIE:~/OpenFOAM/miyabe-2.2.x/run/pump/WX/6_exeCht_Unsteady/m4_ 775 I
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