Heat & Mass Transfer

Chapter 10. Hear Transfer by Conduction

3. Steady-State Conduction
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Heat conduction equation for cylindrical coordination
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Heat & Mass Transfer Chapter 10. Hear Transfer by Conduction

3. Steady-State Conduction

(2) Single layer of cylinder
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Heat & Mass Transfer

Chapter 10. Hear Transfer by Conduction

3. Steady-State Conduction

<assumption> : No heat generation

(3) Sphere

Heat conduction equation for spherical coordination
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Temperature profile in spherical coordination

i SANGJI
UNIVERSITY



Heat & Mass Transfer Chapter 10. Hear Transfer by Conduction

3. Steady-State Conduction

<assumption> : No heat generation

(4) Multi-layer wall
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Heat & Mass Transfer Chapter 10. Hear Transfer by Conduction

* Slab resistances in series

AT = AT, + ATy + AT,
Temperature drops
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Ex. 10.2) A flat furnace wall constructed of a layer of Sil-o-cel brick backed by a common brick

Silo-cell ka=0.138 W/m°C
brick {
N Common ks =1.38 W/m°C
a brick
=9
T, = 760 °C kg (a) Heat loss through the wall, g = *
T Assume 4 = 1 m?
Ry=-%=0826 Ry==Z=0.159
> T, = 76.6 °C A7k, Bk
x,=0.114m x5 =0.229m R = R, + Ry = 0.985 m? °C/W AT = 683.4 °C
A = 683.4/0.985 = 693.81 W/m?
1/ / / qg=693.81W
(b) Temperature of the interface between the two bricks
AT /R= AT,/R,= 683.4/0.985=AT,/0.826 AT,=573.08°C ..T =T, —AT, =186.9°C

(c) In case that the contact between the two bricks is poor and
the contact resistance is 0.088 m 20 C/W, the heat loss g = ?

_ _ 20
R =0.985 + 0.088 = 1.073 m? °C/W nq= % = 6369 W
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Heat & Mass Transfer Chapter 10. Hear Transfer by Conduction

Ex. 10.3) A tube of 60 mm OD insulated with a 50 mm silica foam layer and a 40 mm cork layer
Calculate the heat loss g of pipe in W/m ?

S50 {kA — 0.055 W/m°C

ks =10.05 W/m°C

80—-30

silica foal layer, T = (80730 = v, —",
120-80 In(r, /7;)
cork layer, 1, =———
silica cork h (120/80)
150 °C
_kaQ@r7 4 L)(T; —T) _kg@r g L)(T —Tp)
da = dp =
XA XB
= qu = 03522 L(T; —T)
qg = 0.7748 L(T —T,)
At steady state, ¢ = g4 = qp g/ L=29.1W

.
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4. Steady Conduction with electrical heat generation
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4. Steady Conduction with electrical heat generation

Temperature profile

. . 2
q q r
T —_ RZ — 32 — _RZ 1——
) =2 (R =) =34 < R2>
For g
Vez 12
=Vl=2(=—
L) ( Ke)
I2R? r2
T(r) =T 1-—
(=T * 2k, ( R2>
dT
For oue = —KA S|
— _ L
= —k(2nRL) {- 2}
= §(2mR2L)

.



