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Solution for Green's Function to Transient Temperature Equation for Rectangle

http://books.google.fr/books?id=9U4TlddKTMcC&pg=PA261&lpg=PA261&dq=Green%27s+Function+to+Transient+Temperature+Equation+for+Rectangle&source=bl&ots=OHAcUFRZws&sig=4s5skRjj_RecvuhyzeogB4g6m70&hl=en&sa=X&ei=a3d5UcP3D5CXhQfp9oDgCQ&redir_esc=y#v=onepage&q=Green%27s%20Function%20to%20Transient%20Temperature%20Equation%20for%20Rectangle&f=false


bien
http://www.engr.unl.edu/~glibrary/glibcontent/node4.html 

Green's function (GF) is a fundamental solution to a linear differential equation, a building block that can be used to construct many useful solutions. For heat conduction, the GF is proportional to the temperature caused by a concentrated energy source. The exact form of the GF depends on the differential equation, the body shape, and the type of boundary conditions present. Green's functions are named in honor of English mathematician and physicist George Green (1793-1841). 



Full-chip thermal analysis based on Green’s function
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Caracteristiques physiques :
ρC = 1 J/m3/°C , Chaleur volumique
λ = 1 W/m/°C , Conductivite thermique de Ω
k = 0.2 W/m2/°C , Coefficient de radiation
L = 1 m, Demi-cote de la plaque

Thermal conductivity al 2.08
λth : conductivité thermique du matériau [W/m⋅°K]
- c : capacité thermique spécifique [J/(kg⋅°K)]
- ρ : masse volumique du matériau [kg/m3]
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rho = Density (Kg/mm3), a = _ = Diffusivity (mm2/s), K = Thermal conductivity (W/mmk),
c = specific heat capacity (J/kgk).














f = feval (params {1}, t - u.^2./(4*alfa), params {2 : end}) .* ...
    (erf ((W./2+x)./u) + erf ((W./2-x)./u)) .* ...
    (erf ((L./2+y)./u) + erf ((L./2-y)./u)) .* ...
    (exp (-(z-D).^2./u.^2) + exp (-(z+D).^2./u.^2));

Alpha = 0.5 ;
sqrt_pi = 1.77245385090552;

var_tmp1 = 1 / (8 * k * sqrt_pi * W * L))





[image: ]

[image: ] [image: ]


rho = Density (Kg/mm3), a = alpha = Diffusivity (mm2/s), K = Thermal conductivity (W/mmk),
c = specific heat capacity (J/kgk).

Full-chip thermal analysis based on
Green’s function
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"DETERMINATION DF GREENS FUNCTIONS 225

“The solution of this problemm s obiained from equation (2-58a) and rearranged
in the form

By compari
isgiven by
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Green's function G(x, 1) is determined by ceplacing ¢ by (¢— 1) in this
cquation:
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Le tableau suivant donne un apergu des valeurs numériques des paramétres des matériaux les
plus utilisés en électronique.

p [gen?] b [W/mK)] ¢ (K]
Silicium 24 140 0.7
Soudure (Sn-Pb) o 60 02
Cu 310...300 0385...042
Al 170 ... 230 09 ...0.05
ALO; . 24 038
FR4 - 03 -
Pate conductrice - 04...2.6 -

Feuille isolante - 09...27 -
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NOTATION

a7,/ & flux gradient x
4 area (m’) L
a core radius (m) ‘
a, temperature coefficient of resistivity (°C”) n
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ciscumference o
c, ‘heat capacity per unit volume (J K m™) 7
c specific heat capacity (heat capaciy per unit .
mass) (K™ ke') Tom
D, thermal diffusivity o
A change "
AH,  heatof fusion ;
AT temperature difference
AV voltage difference (V) ’
4 density ) "
Q. /dt rate of heat flow through an area, 4
dT/dx temperature gradient :‘
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where D,;, = —— thermal diffusitivity

cp
p = density
¢ = specific heat capacity
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Ahalogy between thermal and electrical phenomena
THERMAL PHENOMENA | ELECTRICAL PHENOMENA

QO = rate of heat flow I= Current

AT = temperature difference AV = bias (voltage)

©= thermal resistance R = resistance

Heat reservoir EMF (Electromotive Force)
Absolute zero Ground

Heat generator Current supply

C = thermal capacitance C = capacitance
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« Initial Condition: T(x,y,2,0) = 35 C.
« Boundary Conditions: T(x,y=0,2=10,>0)=250 C.
Results

An analytic solution can be obtsined by employing the Laplace transform techniqus. From
the Holman reference, the analytical solution for transient conduction in a semivinfinite
slab i

Li~Tox =
To0=Tox 2.Jar

From the properties in the above table and using 35 C as the initial temperature and 250
€ as the boundary temperature, the temperature 2.5 cm from the boundary at t = 30
secands s calculated:

The calculated temperature is 121.42 C




