NASEERMAE, $285 41 (9818 A) BRI AERBER
Applied Mathematics and Mechanics P R R AR

R ESHRALILHIMS 77 RB0HEL

AN
(LWHRI¥E, 19804E2 A 1 HKED

wm =
EAXE, gERREDENIAABREERMBREHE MBERT, RIXNRELT
B PESHLS R XA TERE. R, ZESRARBIFNE—ROBERBEL TN
TP RHIMS TR,

—‘\ é‘l

AFEA, ETAMNAESEENBTERESHAEX—F, ¥ TX—JiRESHET
ERRATERYRE. EEERSIALIEBASKEETERZP, BHTH L HE
S, PTUURREE. EEEREETASHEEK—F, FHEUMEBENRRY, WBHT—
NMER. EREYRRT-EHRILEALFRATREEERRAZNSANRE. AXHWE
HRBT AXANER, AmEE5IHARELRNRELE, FHEFRA-THI0IARHER
ERZEH.

i

L RRARBE B E

EAXE, RNMPNEFHMSUARLEY. —MRRETLEW k=k,Q+al), KH{

MRS RILEA— LR, WAL R — SRE RRE—ERELRr.

B, BHNEFREL, —MEHER
k=k,(1+ax), a%O, k>0
k=ky(1+ar), r=n x*+y*
b=k (14+ar), r=n x*+y*+2z%

2.1

Kk MaBRER.

B—-MERKTSREBR
k=kee™, a=0, k>0
k=kye* ,r=n/ x2+yt } (2.2)

k=kee" s r=n x2+y*+2°

379



(I S

380
PAEXH R ETPRPEF I HAS TR HE. EXREES, BRI YFEEN]
KRN, BERENE TEMNSFE, REEFNBELSIRERRTE.

=, MG SO S RS I

AWHENERRETXHNOLISE. FXMEREE o Mk e, MREFBEEUFEE. T

ERRS R E R R
9 0 a 8 / P 3 3
¢, 31: = ox (k 3;)6 >+ 3y (k a; )+ 3z <k ag ) (3.1)

HE. Hifv=v(x,y,2,t) RIRERE, ¢ RNH.
WA 1w, T —HRILBIR, B Ek=k(x)=k(1+ax). M (3.1) YA
2

dv dv 0%
pco~—a-i— =kna—ax—+kn(1+ax) 3x? (3.2)

WA 2 Frw, NEAERIR, WL k=k(1+ar),

S e Ok
r=sz+y2 . %?Ef%a—x=aku—f—,

a<0
=
ko 1
_L . . ko (1+al)
o —
‘ . . l z
[2) M
Bi. SARE k=ko(1+ar),’a%0, B2 EHELER,SHRRY A=k +ar),r=az71 4% azﬂ.
3 ' Ak Y ok ok .
ETR =aky -~y X5 - +y —ay——akor, W™ 5 &R
v 1 ok 9k \ dv v 1 8v
P58 =7 (x ax TV ay) or +k<6r2 A 6r)
= X
= v v /1 a \ v
Peagr =ko(1+ar) {W+(r‘+ 1+ar)-67-} (.3)

M3, RELHE SAR
Be=Fko (1+ar),r= WA 3 FrE, WTF R & & B W Bl =k, (Q+ar),
VIEPYA a2y PR )5

y et r=sx2+yi+zt B (3.1) ARHER



FEESARRLIRS FRORST 351
oorgt =7 (55 tu gy e o)+ e o
ARAXR g ok 2, S5 —ah, L, 2% _ah, Zgg
Poy—ao— = ko(1+ar) 16 (52 ) > } (3.4

M., iR BORES S M TR

JUTZHERT A RE 1, B2 mE3, MXBEREENSRALREHRMERHRD T
=.
B b=k, M-8 s
~ ko™, M5 —=ake™, FRTHER
ov 0k Odu 0%v
Peor = ax ox X am
‘ % ovu 0%v
%Hj pco‘-a—t—Sk e* { ax + axz} (41)
_ , g ) ok ,
MTEELHR. WL b= koo™ r=n/ 20Ty o= gn =L o ~ake® T,
ok , ak . x ok N
~5y—=akoea ‘%‘, x—aa—‘—=akoe“ J:‘ » y—ay— =akoe°‘ y‘, Mﬁit
v 1 ok 3k ) % 1 dv
pc“’aT“T(" ax TV 6y> ar +k{6r" T Gr}
SBREETE
ov .| 9% 1 dv
PCo a5 = kee® { art +(T+"> ar } (4.2)
HTRELI, Th=he™, r=n/FFFTE 5 AT o =akoe® 2,
ok L .2 ’
By =ake® =, = =ake™ ~RHEX
v 1 ok ok ok dv v 2 ov
PCs 5t “T( ax T¥ gy t° az> ar +k{"an r ar}
BEMMERTE
F) . 8% 2 a
Pco—c,,—::—*-koe“ {—37”,—+(\—r—-+a>~b—:—} (4.3)



382 XN % &

T, BEE, B, ZREEHE—0)

BEGEEE RINVEMHHEZEE o Mo BEFERAHEMUTE, fHBHE TR WE
BRESMS HE;, HSIHFRIMNEE LY, BTA o=p,(1+7vx), c=c, (1+px),
p=p,e’’, c=ceef, r=nx*+y?, LI p=pe" s c=c,ef, r=nx2+y*+22
SHMEM AN TR

dv

8 J*
PuCo(1+72) (14 8x) g7~ =koa 5~ +ky(1+ax) 57 (5.1)

v 9%v 1 a \ 6v
Poco(l+W)(1+’9’)‘5t——k°(1+ar){ or? +(r + 1+ar) ar } } (5.2)
r=nx2+y*

v 0% 2 a dv }
puco(l+?r)(1+ﬂ’)*§r=ko(1+“’){arz HEr ) o } (5.3)
r=a/x'+y*+2?

9 [ 0% 0
e T &0
dv r [ 8%v 1 N v
PoCoe 8t ——— =kye® { +(——»+a } ‘
3t or? r ) or } (5.5)
ren/xt+yt
v | 8%v 2 ov
B+V) = (+4 et
pane G = { Tk (F+a ) G } (5.6)

r=nx*+y*+2*

75 RSEORMIE L R RR LML 5B

ERJLEE, NT o=const flc=const, HLNILE7T (3.2). (3.3). (3.4), (4.1),
(4.2), WAERFRFBWANHL FHR. N TREXEFE, —REEANINETERRE R
RE, AT o=>0-V, B & BaEARNEE, ¥V RIFARK, WNTUSHEHEETE
# K ERiEBE AN G EEFRARDT .

k=k,(1+ax)

d*d a dod K ]

“dxt T iTax dx T k(itan) P0 I (6.1)
CLA S

dt pc



e R A B VA

383

k=ky(14ar), r=nNx*+y*

e e |
4+ K poy [
k=ky(1+ar), ro/x2+y*+zt

G:;:lz +(1-:ar +%> ‘ff + k.,(lf-(l:ar)'q)=0
- +Ew=o

k=Fk,e*, %—+—/§—W=O

"gﬁ +a 32y ,ﬁf e U D=0 }

bk r=n/EE G, S w =g

if;ff— (%m)‘f +%~e“'@=0

b=ke® , r=n52+yt+ 2%, %_}.‘i

o6 V=0 }
d&'d (2 do | K g
“g (e )G e om0
EFIE (6.1), (6.2), (6.3) EXEM=AZMMSHTRERK
C(1+a£)¥‘§g—z— + (@, + @5() —d%+u§d>=o }

=0, o=a; =1, @W;=2a; @,=2, @;=3a
R
e +ad)-LE—+10+(@+Dal) L2+ uto=0 }

Q=0; 15 2.

WA (6.4). (6.5). (6.6) BR=ANTHMMms HFBEHA—4
d*d  (w do —a
Yo H(E e ) Gerueio=0 }
u=K/ky 0=0; 1; 2.

RE

(4 + (@ +at) L2+ e =0

u=K/k, o=0; 1; 2.

Z331%I5, RTUREESMEKR(6.7a)F1(6.82) 5 (6.7b)F1(6.8b).

(6.2)

(6.3)

(6.4)
(6.5)

(6.6)

(6.73)
(6.7b)

(6.8a)

(6.8b)



334 X1 % =

. BEE., T, TRERRBNHYS HE

HR—BEHE. IR v=0Q) - VO ER—RHEFHE K. 7T 6.1 KE (5.6) k&
AN ERTTRWT.
d*d a dd  KQ+Bx)(1+yx) D=0

dx® T 1tax dx k(1 +ax)
v K @
@ T, L0
d® 1 a \d® _ KQ+BNQA+yr) . )
dr? +(r +T+ar Jar E,(1+ar) D=0
v K ( -2
Tt e, U0 TN
d*® | a 2\d® _ KQ+AA+vr) . )
dr? +(_1+ar +7) ar T k,(1+ar) P=0
v K .9
d T, TS0 TN S J
@O AP K _aipen,
d T g TR e P =0
v K @8
T~+mqj=0

\
@ ‘1 \ dD K —@=B=V>rd) —
dré-»+( Fta gt B¢ ¢ P =0
. X ‘ (7.5)
>W+pucolp=0’ r=~/w—
d'® | /2 4D | K _povrn
W+k7+a>7+ E e~ P=0 ‘
W K > (7.6)
W"‘—p“celp=0, r=x/ x2+y2+2’

EERAELARE, RNARTOMSTGTE. ATHRERRE TEENZHMs 52

—_——— —

¢¢ /Q  a \do K Q+B8)Q+YD) 4
dCZ+(C 1+a§) aE TR, 1+at P=0 } 7.7
Q=0; 1; 2.
BEZNERERK
d*d /0 Ndd |, K . 3
Gt (Tt fgp g e Tie=0 } 7.8)
Q=05 1; 2.



FERSUAKILANS RS 385

JANSE - S <1

ERBAEREER, C.ORBHATENEENHER, o REXMHNEE, cR
HERLR, RABRY —BRBEXEADELEER B0, ISR TE.

AXEZBENBRATLEBECFEEEIRERME EEE. ik, ROEBTR
HENSFAMS TR, X TRABH KNSR S XRE.

8 % x &R
1. X%EE, ZEERFRREZHRENSHARNIES, HARENNE, 19814, £28, 8

2 1.
2, Carslaw, H, S, and Jaeger, I, C., Conduction of Heat in Solids, The Clarendon

Press, London (1943).
3. Ingersoll, L. R, , Zobel, O, I, and Ingersoll, A C. ,6 Heat Conduction with Enginee-

ring, Geological and other Applications, Wisconsin Press, U, S, A, (1954).

The Differential Equations of Heat Transfer for Some

Cases of Variable Thermal Conductivities
Liu Hsien-chih

(Shandong Institute of Technology, Jinan.)

Abstract

By managing the heat conduction problem in solids the thermal conductivity is usually
taken as a constant, but in reality varying thermal conductivity reveals in every heat trans-
fer process, Therefore, in the present paper, we wish to consider it to vary with the
space coordinate according to a linear and an expomential law; basing on this proposal we
have been able to set up six second order heat conduction differential equations, By the
way, for the case of variable density K specific heat as well as thermal conductivity, we

have been successful to deduce other similar six heat transfer differential equations,



