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Nomenclature
thermal diffusivity
major axis of the elliptical tube
shape function of outer tube
P43 B:Tr6 T,
Pitd T
temperature graduation

P

function that originates from the density of water

shape function of inner tube
gravitational acceleration

heat transfer coefficient

Bi+2 foTA3 B TA+4 B T7

Prandtl number, Pr= v/a

heat transfer rate

radius of tube

Rayleigh number

reference radius of outer tube

radial direction

temperature

inner tube wall temperature

inner tube wall temperature(case of water)
outer tube wall temperature

outer tube wall temperature (case of water)
standard temperature(case of water)
time

velocity of r, ¢ direction

elliptical ratio

volume expansion coefficient
-0.678964520 X 10

0.907294338 X 10

[m?/s]

[m/s?|

[W/(m*- K)|

[kJ/s]

[m]

[m]
[m]
(K]
(K]
(K]
K]
(K]
(K]
[s]

[m/s]

[1/K]
[1/°C]
[1/°CY
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-0.964568125 X 107

0.873702983 X 10"

standard volume expansion coefficient
revision angle of the outer tube

eccentricity

dependent variable by boundary fixing method

thermal conductivity
kinematic viscosity

density

standard density(case of water)
stream function

vorticity

angular direction

oriented angle of annuli

<Superscript>

+ dimensionless quantity
<Subscripts>

i inner tube

0 outer tube

tube wall

!
dJi

[1/°C3)
[1/°CY)
[1/K]

[m]

[W/(m*K)|
[m?*/s]
[kg/m’|
[kg/m’|

|deg]
|deg]
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Fig.2.1 Physical model and coordinate system
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Fig.2.10 Comparison between Kuehn's experimental results
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(b) g '=0,£°=0.2

Fig.2.12 Stream lines and isotherms
for heated outer tube and
cooled inner tube
(Pr=0.71,Ra=5 X 105,R;"=0.5)
(4Ay'=3,4T"=0.1)

() '=0.5,6"=0.2

Fig.2.13 Stream lines and isotherms
for heated inner tube and
cooled outer tube
(Pr=0.71,Ra=5 X 105,R;'=0.5)
(4Ay'=3,4T"=0.1)
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Fig.2.14 Stream lines and isotherms for concentric
cylinder (Pr=0.71,Ra=5%10%,R:'=0.5, £'=0)

(d) g, '=0.125

Fig.2.15 Stream lines and isotherms for eccentric
annuli(Pr=0.71,Ra=5%10°,R;'=0.5,£'=0.4)
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Fig.2.16 Variation of dimensionless temperature

gradient for various shift direction
(Pr=0.71,Ra=5x10°,R;'=0.5,£'=0.4)
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