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Material ohmico
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U, = AQ,V, energia de la carga en el disco 2

FI 2002 Electromagnetismo

Prof. Luis Vargas Primavera 2009



> >
> >
> >
) SBED o
Ingenieria Electrlca

FACULTAD DE CIENCIASHN NN
FISICAS Y MATEMATICAS
UNIVERSIDAD DE CHILEpSEERS

Efeci'o J' oule

0 el [

+ & -
|
|

-
-
-
>
&
b4
>
>
-

Diferencia de energia
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de la Energia At At

P= I(Vl _Vz)
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Vector densidad de corriente

Al il
J(F) = lim 2= ¢
AS—0 AS I
hl Ih2 /’
| =[[J-ds hy b ‘
A >
| " |
________________ s
Suponemos que la 0 |
corriente se distribuye I
en forma uniforme = J(r):ng
2

FI 2002 Electromagnetismo - Prof. Luis Vargas - Primavera 2009



o g A I(r)=——

Resistencia R=—-—— .k bh
[[-ds " :
X |

Tomando trayectoria hy Ny A

1-2 en el radio medio h, /\ ,//6 ‘

| <
r=h+%2=
n 2 |
dl =rdo o

FI 2002 Electromagnetismo

Prof. Luis Vargas -

Primavera 2009



I ge e ia Elect rica

AD DE CIENCIASEEDE
m% CA@ Y MATEMATICAS
UNIVERSIDAD DE CHILEpSEERS

T h,
= + —
2gbh, (hl Zj

FI 2002 Electromagnetismo - Prof. Luis Vargas - Primavera 2009



Ejemplo

Resistencia R=_" (h1+ﬁj J(f):Lé
2gbh,

Potencia disipada
P=RI’

T h
P = +-2|I?
29bhz(h1 2)

v

FI 2002 Electromagnetismo - Prof. Luis Vargas - Primavera 2009



Se cumple d5-df =dvn =dP=J-E-ds-dr
—=dP=J-E-dv

volumen Q2

P _ J'J'J‘ J.Edy Potencia disipada en
Q

FI 2002 Electromagnetismo - Prof. Luis Vargas - Primavera 2009



Densidad de J(r)=—§ 2,k

corriente bh, I I
h h
Campo E(f :Lé - 2/
( ) gbh , hl ‘N /b .

Potencia disipada

h,
P=Il| J-Ed
i THEEET
p:” ol o =hey
%3 bh2 gbh,
27zr /4 h, ), 2
| L e I (U

FI 2002 Electromagnetismo

Prof. Luis Vargas - Primavera 2009



SIA R
FEN I ge e a Elect ca =
— N CIAS
a8 |/
i FR%D D DF (‘ F 'g

As ecfos sracticos del efecto Joule

Calentamiento indeseado de mdquinas eléctricas

Calentamiento de artefactos produce un
aumento innecesario de consumo

Produce pérdidas de energia en general

La eficiencia energética es un tema pais
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Consumo eléctrico en paises APEC

*APEC ELECTRICITY CONSUMPTION PATTERN
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*Hong Kong, China
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China 3.5% Case: Urban Refrigerators
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Energy Efficiency in the Steel Industry — Electric Arc Furnace

Oxygen Lancing

Secondary metallurgy
Best Practice
Water-cooled walls

High-Power .
Computer control India
Foaming Slag

Oxy-fuel burner/water-cooled roof
Bottom-taphole

adle (low-T tapping) US (450 kWhttls)
centric Bottom Tapping

Scrap Preheating
DC-arc technology

Pneumatic steering
Contiarc (2001)

SEC (primary energy, GJ/tls)
N

Practical Minimum (high efficiency, high power furnace with scrap preheating and maximum oxyfuel use)

Theoretical Minimum (thermodynamic minimum for steel melting and refining)
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