Js! Jw‘
JLs! glg
U)b’


http://mohandesyar.com

doddo V-

Solp asrle wile Syl JE 5 Selnoges Jald 5 Sl pole 4 Ypane e
Jols Lads Lo Soliyoge i jo a5 g ol abl oo Seolinoge i oS Cids> (o &)l > Jlasilaglo
Gipl il Sy F5 yden ouiled ol b o)l > Jlaisl jo aSJl )0 oS oo (o) |y pianns
oS 2 sy 7 1y (S5>)

ool Oyl Jas! pwlol S
(Conduction) coloa.)
(Convection) Slbxol>.Y
(Radiation) siwis¥

(Conduction) culon Y-

o ol JEl by Ca o Ol az s g el slien Oyl azpo Lol S dden o)l > L]
(5 omb amyoa Vb as o 5h Wb

13,35 o0 Dygo ol 90 5l Culas alwgy Ol > L]

ldgsgo (Aolo slesdlad )

55 el aazise JU S 550 L slone slasSye & 1 55l it 53l b sl sy
O Bl abls D929 Ol az y0 (ol S AT et den o o> o JUl g9 (pl (Goloe JoSU g
318 3529 55 5 @lecal> slo JoSse

3131 o JsSdgo e b 5331 JUisl ¥

5,10,95 1 (6 s Caal 1 OIS das g OV @ Cand Sl OI5E 0550 40 ST g 2SI palSe
e oAl Sl I g sl LLs I olT e Sl 5 ses jlade b Lapiis (2135 4o (65,50 culon Sl
s adsl dolre.canl JoSdg0 cauay G Culan e s Colae &b 5l Ol > ! gl alwsg
(o ol 4598 Jawgy lacol jo doles (pl) 09 wales piias Jlail S¥olso

=—k — (V-V)

Caz 50 (ley axly yo euls Jaie (55, &)l > Jlil &5 -g
Syl Jasl Cys g 0ges hw -A

dr

Oyl a0 Qbo\;—d—
X

(o5 b5

\J W
www.mohandesyar.com


http://mohandesyar.com

D5l S Ol a0 45 wed e 7y st 50 Oyl JEDl AT el e hie Cedle 1 AKST

T(x)

g, —=

T,

= X

e— L —l
Calad §1,b 5l (gan SO w,l e =) s

(Thermal Conductivity Coefficient) K )l > colod cu po

ced,8 ks e b )l colae o p 0550 0y 15 0)le

OYlw gl

D)1y ogSae alal) bo J9Sdge oy alald L -

D0 weSae Cad Oyl a0 b -

RS KNP GO PO FONWITI SV ISR ROV JU | EXP U
Sylad (Sws Hlid 4 aed! Hlis SGop o bgls 6l -
Syl Sy jlasd @ oYlew 6l -

Syle Ky 059 s, SCp -

Olowols gl

29 (oSl Glagole a5 (e o, pudas a5 S8 1A e ls LS, a0 ol5T g iUl slamsl -
A 55 29 Sl sole aie

O] Sty oz abal) g e S (hmr b g 010 LugSian Sl dm ;0 Ol a0 b -
Sl Sl Jlade B g az,0 yao 0 Sl Colas co o ko aS g walys k =k (1+ 6T)

S o A 0 ) pielps wolae 8 b sl saw SO oyl JUS) o cas ez (LI

~&) M
www.mohandesyar.com


http://mohandesyar.com

- T - -
- - - -
- - - -
ety = A dx
-~
-~
1
i
W =gy
I| —_— ——
-
-~
/."
-
-
-

L
— —>|.."'. -

ol 3, 31 g Ko &y JUiS ol g g loll V) S5
(Y-V1) JSG QLQJ‘ &l

o oo 3l (63959 651+ Gladl 3o oud gl (651 = Cawly oo (I (295 (65l + (BN (8551 S

5l Cadile G S 50 (6999 855

oT
=—kA —
i 0x
:obedl yo oas a5,
gA dx
(1 (65l Ol s
PCcA a—Ta’)c
ot
il Soos 5l (295 555
oT oT oT
qx+dx :_kA _]x+dx = A[K_+_(K _)d ]
ox ox Ox
u—| )o dS
(0950 355 LSy e sl dod )0 4SSl (53 L) pn 9 ly 50 oad wdgs (651 ¢
e 0529 Slo 5 :C
o> JB P
100,80 ) alobie 4y mie YU Lailg, il
—kA a—T+q'Adx = pcA a—de —-Alk a—T —(K a—T)d ]
ox ox ox Ox

~&) M
www.mohandesyar.com


http://mohandesyar.com

gdae Jod pj e 4 (505 eols 5l G abal) cpl Jol> &S
or oT

—K— = Y-
( )+ 'Ocat -V

eeSan o)z 1y 2y slapledl walan &b Sl o aw &l > Jlal Jdow g S

1
I
.--_ | i
B o F
Sl
.
L9
1
| I
L
\.___‘L._.

N
e
e

o f /
)
r ,

Le /

’f L

Fi

L#

-

6955 (C) slailgiw! (b) (o 3 ,5(@) Wlaise jo Glodl =) JSi

il p) Oye0 as (65,8 SYoles

P X gl o (6395 &)l

oT
=—k dy dz —
:ngtl.m‘))ds?-sj.&Q)‘)}
oT oT
k—+—K—d d
q g~ koK = )dxdy dz
tysbesly ;o 69959 &)l
oT
=—k dx dz7z —

3 ’
\) w
www.mohandesyar.com


http://mohandesyar.com

Y sty 3 (2o o)l

or oT
=k o Lk Ly 1dx d
Q)’ery [ ay ay( ay)y]x .
12 bl o 63955 o)l
oT
=—k dx dy —
q. AP
2 slly ) (295 ol
or o, dT
=—lk —+—(K =—)d d
9= 0z +az( az)y]dx g

obedl o onls odgy &l >
9 gen =q dxdydz

obedl jo 65l ol s

dE dT
— = pcdx dy dz—
dt P Y dt

2980 hodl ol Jolss ala,
~ dE
qx +q y +q z +q gen _q X +dx +q y +dy +q z+dz +E

Bed o oS Sl 0 gaman Colae Ol > sl ol sl slap 5 50,5 colu 5l g S
0, dT o, dT 0, dT dTr
—(k —)+—(k —)+—(k —)+q¢ = pc — Y-\
Bx( ax) ay( ay) az(az)q pdz' =D

RSO RS RO PSNUSCTR U TINCN L]
0T T 90T 4 1dT

=
ox> 9y’ dz° k adr

(WHY-Y)

k
5l dgi =——) ta> g
(&, S8 pL,) &

23,5 4z gi py OlSS a wb 398 dolas 4o
D5l (50 a4y 98 dlolee ay Jras aloles %:0 ol 2l 5yl e 51

23,5 o gy dolas 4y hows dloles g éZ—TT:O oS5T asls el by ST

ey (50 oY OYolae 4 il e gie g g (sele Ly ST -

i )lee gam dw Colae Ol il dolee (6 0ulen Slaite slp uioren

T 10T 182T+82T 1dT

q
— +L=
or ror r’o¢’ 9z’ k adr

(«-Y-Y)

~&) M
www.mohandesyar.com


http://mohandesyar.com

:M)‘.) 69)5 Slaises o

9’ 1 of(. ,dT 1 9T 9T 4 1dT
— T)+ — 0— |+ + +==—— - -Y-)
a2 ) rzsinﬁaﬁ(sm dej r’sin®@9d¢° 0z° k adr ey

O (ARY-Valal,) il Sb)F ace Gad g b cdls 0 5 gan SO colan S5 oL > ST

T
ox’ =0
0l ge ) pd 4 lilyiel Slaiss ,o o] Jobes a5
T 19T
PR
0210 oS (o0 8 50 Sl )S aie b gl > yo cgam STy Sl S > ST
0T 4 _,
ox’ k
el oo 12y o8 4 (Sl )S e o 9 lul Sl (o 9o Culas (rioren
T 9T
+ =0
ox> oy’

aliza olge (K) 1> culon V=) Jux

Material k, Wim . *C*
Diamond 2300
Silver 429
Copper 401
Gold 317
Aluminum 237

lron 80.2
Mercury () 8.54
Glass 0.78
Brick 0.72
Water (1) 0.613
Human skin 0.37
Wood (oak) 0.17
Helium (g) 0.162
Soft rubber 0.13
Glass fiber 0.043
Air (g) 0.026
Urethane, rigid foam 0.026

*Multiply by 0.5778 to convert to Btwh - ft - °F.
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