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Example: The front of slab of lead (k = 35 w/M.C) The front is kept @

(100 C ) and the back @ (55 C) If the slab has an area of 0.45 m*2

and 3 cm thickness .
Determaine the rate of heat transfer through this slab .
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EXAMPLE 1-1

One face of a copper plate 3 cm thick is maintained at 400°C, and the other face is maintained at
100°C. How much heat is transferred through the plate?
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P.1-1 If 3 kW is conducted through a section of insulating material 0.6 m? in cross section
and 2.5 cm thick and the thermal conductivity may be taken as 0.2 W/m - °C. compute
the temperature difference across the material.
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P. 1-2 A temperature difference of 85°C is impressed across a fiberglass layer of 13 cm
thickness. The thermal conductivity of the fiberglass is 0.035 W/m - °C. Compute the
heat transferred through the material per hour per unit area.
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P. 1-4 The temperatures on the faces of a plane wall 15 em thick are 375 and 85°C. The wall
1s constructed of a special glass with the following properties: k=0.78 W/m-°C.
p=2700 kg/m>, cp=0.84 kJ/kg-°C. What is the heat flow through the wall at
steady-state conditions?

Sﬂ:- F.«J% ? ARz Igcm:ﬂ):\sm ,K=-0o.238

E:Hk‘é:’_ i .-Of?s #CS‘S‘-f?é] :)Q_ .
; by B e

Al-Mustagbal University College 3 https://uomus.edu.iq/



Subject: Heat Transfer
Dr. Mahmood Shaker
E-mail: mahmoodshaker@uomus.edu.iq

»é' GE’ﬂPfa/ I"]C’Go’: C'ano!ﬂcéédn C?[!af:'om 2=

— (5301 = AA?( Figure 1-2 | i
E ‘olume fi =3
S Y e el
B conduction analysis. A
= dm= £A dx -

s 723,

* EW’?} Raolance  Fop the Elomants 5o

—x et

M et conducied bhrough Left [oce +SQ Veat %eneméf’c" withiv fement =

\nkernal

2\ Weal conductead Prom right Cace + B \eal stwed wichea e e\eue.-alg.ng

=R, kkw
T

@ ?390 o ?AJX

nate of heat 39)«#{?:(&:’ P unle yalume

Eleckeic Tl
Wrmt pasges I rougl
a res
Txbh ormmle FBariaes 3 skayce

Nuclear reacsiop,

(H/m 3

1]

E ?k‘m’y

21 ‘*‘% (%) dx

~KA DT
gl (‘“\%) 3

3]

@ g

shrg! =W, C “ETos Trap

TR cn T C == Cpecific heal Tk
_ Pee Dens it b bigec
= ®adx ¢ & U T d
Y- T

Al-Mustagbal University College 4 https://uomus.edu.iq/



Subject: Heat Transfer
Dr. Mahmood Shaker
E-mail: mahmoodshaker@uomus.edu.iq

IRANES A
kkﬁi 4? = “?Q?:L
ES RS
OQ\ Corer) one — af-«ewgr o)
e»;\aclc(.qon “ME‘
= 5 rsep .
B L kA
- e
K O uw
* o S Therwa \ (}\QC\;SK\J"\\X wm ¢
d= B
Fe
. Toe Dpee -oJJ'MMsEonq\ 0 Condwchion o
2
T ey . 1w
RN REE (:( 6( {{

—_—

Example: A 0.5m thickness wall made from a material
( cp= 5000 J/kg.k , p=1600 kg/m?, k=50 w/m.k ),
temp distribution is given by T(x) = a+bx+cx? a= 700
C’,b=-200C"/m,c=-20C"/m? , A=10m? , q'=
2000 w/m? Determine :

1- Rate of H.T entering and leaving the wall .

2- Rate of storing energy within the wall.

3- Rate of change of temperature @ x=0.125m
x=0.25m
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