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Conjugate heat transfer problem solved by chtMultiRegion
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1. #E

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

Adiabatic

L
Adiabatic
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Condition

Pr=0.7 (air)

Gr =103, 10°, 10°, 5x10°, 10’
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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2. SUKDYIE
Physical propeties of air

T, Temperature [K] 273.

p  Density [kg/m3] 1.205

M viscosity [Pa-s] 1.7 x 10>
C, Specific heat [J/(kg-K)] 1.00 x 10°
K, {Thermal conductivity [W/(m-K)] 0.0241 J
B Thermal expansion coef. [1/K] 3.00x 103
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Condition

Pr = 0.7 (air)

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

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

Te

o,
7,

(]
k)

Temperature [K]
Density [kg/m3]
viscosity [Pa-s]
Specific heat [J/(kg-K)]

Thermal expansion coef. [1/K]
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1. EREE
> —BbERthZ2 U= /z(Gr=5x10e6)
> —ERERATAMNER Ligh o Tz

t/L=0.2 il
10e3 10e5 10e6 |5x10e6| 10e7/
5 O O = O O
kuL/kit 25 O O - X X
50 O O - X X
00 O O - X X
Gr
t/L=0.4
10e3 10e5 10e6 |5x10e6| 10e7
5 O O - O O
k,L/kt 25 O O - X X
50 O O - X X
00 O O - X X
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2. Stream Line ( t/L = 0.2)

> Gr=10e3
=
kWL/k,t=5 kWL/k,t:25 kWL/k,t:SO kWL/k,tzoo
> Gr=10e5

k,L/kt=5 k,L/kt =25 k,L/kt =50 k,L /Kt =oo0

—
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3. Stream Line ( t/L = 0.4)

> Gr=10e3
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k,L/kt=5  kL/kt=25  K,L/kt=50 k,L/kt =00
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4. isoThermo ( t/L = 0.2)
» Gr=10e3
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5. isoThermo ( t/L = 0.4)
» Gr=10e3
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6. Nusselt number

or  kL/kt  L/t=02 L/t=04 L/t:(f?MINSKIL‘i:M
10e3 5 1.53 1.52 0.87 0.87
25 2.17 2.17 1.02 1.02

50 2.30 2.29 1.04 1.04

0o 2.43 2.43 1.06 1.06

10e5 5 3.11 3.10 2.08 2.08
25 7.13 7.11 3.42 3.41

50 8.58 8.55 3.72 3.71

0o 10.74 10.74 4.08 4.08
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