FORMULARIO P1 — TRANSFERENCIA DE CALOR E MASSA |

- Lei de Fourier g 4 = —kAd—T
dx
- Lei de Newton ¢, = hA(T,,,—T..)
- Lei de Stefan-Boltzmaniq,,4 = EUA(Tstp‘
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o =567x10° W/m’.K* (constante de Stefan Boltzmann)

- Balanco de energilE,~E +E, = E_,

- Gerag&o de energiE, =gV

ou E,-E+E ,=E,

- Para efeitos de calor sensivel someE,, = VAT ou E_ = ,d\/c%

- Difusividade térmicaa = L3
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- Equacéao de difusdo em coordenadas retangulares:
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- Equacéo de difusédo em coordenadas cilindricas:
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- Equacéo de difusdo em coordenadas esféricas:
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- CondicOes de contorno:
1. Constant surface temperature T
70.H =T, (231 T D
=
2. Constant surface heat flux S
(a) Fimte heat flux .
P g —™> N
- k:—i =4 (232) ST, D
f—x
(b) Adiabatic or msulated surface s
%\T g = 0 (2.33) I, 1)
—=x
3. Convection surface condition 710, 8
. L
kT o= h[T. — T(0. 9] (2.34) h“
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- Solucdes unidimensionais, em regime estacionddogquacao de difusdo calor sem
geracdo de energia térmica ckmonstante:

Plane Wall Cylindrical Wall” Spherical Wall®
: d’T _ 1d | dT\ _ 1 d| ,dT\ _
Heat equation P 0 Fdr (r (.i'.*') =0 2 dr(} df') 0
- : In (rfr;) 1 = (ry/r)
Temperature _ATX T AT 27 T.,— AT [7
distribution T ATL e In (r/rs) M 1 —(r/r;)
Heat flux (q") ke AT __ kAT : kAT
L rin(ry/r)) ro[(Ur)) — (Ury)]
; AT 2wLk AT 4k AT
Heat rate kA= e =
cat rate (9) L In (r5/r)) (1r)) — (1)
Thermal L In (ry/ry) (U/ry) = (1r)
resistance (K conq) kA 2mlk dark

“The critical radius of insulation is r, = &/h for the cylinder and r,, = 2k/h for the sphere.

- Area superficial e volume do cilindr A=2L eV =m?L

3
- Area superficial e volume da esfe A=4w% eV = an

A 1
- Resisténcia térmica de convecgR ., Sex

1
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- Solugdes unidimensionais, em regime estacionddogquacao de difusdo calor com
geracdo de energia térmica uniforme doconstante:

- Resisténcia térmica de radia¢c R ., =

Parede Plana 4302
T(x)=- +cx+c,
2k

Cilindro Longo a2
J T(r):—L+ClInr+C2
4k

Esfera 32
T(r)=-9"-S ¢
ok r
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- Taxa na qual a energia € gerada no interior dealomeV , em funcdo da passagem
de uma corrent| através do meio que possui resisténcia elé R,za




