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Lei de Fourier (condução de calor)
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Inventário de energia: primeira lei da termodinâmica

taxa líquida de 
condução de 

calor entrando em 
x, y e z

taxa líquida de 
condução de 

calor saindo em 
x+dx, y+dy e z+dz

taxa de geração 
de calor no 
volume de 

controle

taxa de variação 
da energia no 

volume de 
controle
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Problemas unidimensionais
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Exemplo: dissipação de calor em transistores
Four identical power transistors with aluminum casing are attached on
one side of a 1cm thick 20 x 20 cm square copper plate (k = 386
W/m/°C) by screws that exert an average pressure of 6 MPa. The base
area of each transistor is 8 cm2, and each transistor is placed at the
center of a 10 x 10 cm quarter section of the plate. The interface
roughness is estimated to be about 1.5 µm. All transistors are covered
by a thick Plexiglas layer, which is a poor conductor of heat, and thus
all the heat generated at the junction of the transistor must be
dissipated to the ambient at 20°C through the back surface of the
copper plate. The combined convection/radiation heat transfer
coefficient at the back surface can be taken to be 25 W/m2/°C. If the
case temperature of the transistor is not to exceed 70°C, determine
the maximum power each transistor can dissipate safely, and the
temperature jump at the case-plate interface. (ÇG 3-5, pg. 142)
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Resistência térmica de contato 

Comprimindo uma camada 
contra a outra produz 

deformações no material e, por 
conseguinte, uma redução do 

volume vazio devido à diminuição 
da rugosidade superficial... 

...ou usa-se uma material de 
preenchimento (pasta térmica).
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Geometrias cilíndricas
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Raio crítico de isolamento...

)Lr2(h
1

kL2
)r/rln(

TTQ

2

12

1

π⋅
+

π

−
= ∞

Aumentando a espessura de isolamento (r2 ↑)...

↓
π⋅

↑
π )Lr2(h

1
kL2

)r/rln(
2

12

r2

Q

r1 rcrit

Qmax

h
kr0

dr
dQ

crit =→=



Raio crítico de isolamento...
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Exemplo: dissipação de calor em um cabo elétrico
A 3 mm diameter and 5 m long electric wire is tightly wrapped with a 2
mm thick plastic cover whose thermal conductivity is k = 0.15 W/m/°C.
Electrical measurements indicate that a current of 10 A passes through
the wire and there is a voltage drop of 8 V along the wire. If the
insulated wire is exposed to a medium at T∞ = 30°C with a heat transfer
coefficient of h = 12 W/m2/°C, determine the temperature at the
interface of the wire and the plastic cover in steady operation. Also
determine whether doubling the thickness of the plastic cover will
increase or decrease this interface temperature.(ÇG 3-9, pg. 154)



Exemplo: dissipação de calor em um cabo elétrico

Obs.: r2 = 4 mm → T1 = 90.6°C

Obs.: r2 = 12.5 mm → T1 = 83.0 °C



Superfícies aletadas: maximizando a remoção de calor
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Superfícies aletadas: maximizando a remoção de calor
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Superfícies aletadas: maximizando a remoção de calor
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Superfícies aletadas: maximizando a remoção de calor
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