W1l Wam Bl R YRERB XK Vol.14 M.3
JOURNAL OF HUAQIAO UNIVERSITY

1993427 B (NATURAL SCIENCE) :. Jul. 1993

BRI I 3 B 5 = R R R B BT 5T

T % % # #R
WIS5EATIRE

MR YA Haper-Brown & M RMTHEM K R BUREFHBRBRE, IS LAR
2 1 B 4% 20 [] A0 B 488 3 31 R (51 M SR AR, HR3B Frobenius 73 BT R MY B M4 F R A ET B
¥, 3+ B 1 B Runge-Kutta J 345 & Newton-Raphson 77 ¥k 3R 55 28 &Y SIS , 3% b ¥ 75 bR 4 45
BB T HE.

S B R E RR, SR
0 3|7

ES WL, EHEEEEX YN ERAMEETHEDD, KRk #ms 2B 5w
AT B RBBGA R KA BB A MEER AR R, REH XA B Ay H3E 4 57, 3R
LM BEFREZ AEATERERZR. HTEANBERATS, YA « B, 3R
BMRB L 5HERY B R/ Ju'sl%?h@l%#ﬁ%,iﬂﬁbﬁiﬁ%ﬁ&b-’i‘ﬂmﬁe#&#}*ﬁﬂiﬁﬂc
Ho o B AR L Ry 1 5L, DU B0 F A0S E . R TR 5 SR A SURR A B AT
BT B, A AN R REAT BT X BT o AL BRI 3 AR RO RY 66 o o RAR LS 5 0

2%,
dT 4T

d dT d
qz=kr'y.—d—‘r’ qz+dx=k'y.z_£+z(k.y.£).d‘r’Qil=h'(T_Ta). =

cosa

1 ESRSHTERNSH

B A A SRR ME LR, M ERRALENTERE: (D—FB3EH: (OFEH
BFHESHALCHREBET, hEHE (OWMBAIBZRBRG R 24, KL RS K
E AW T i Fourier ERFHERTHRER gore.=q. T T BEH NI TBR

73 1992-04-08U .



5535 BIERD i M =K F R G BRUTFR 371

vl ‘ YA oY 4, .
L.y 9y .a ‘l /%L/T
_ ] g
~hT-To 2 —0, ol e Y b
a e i
WS B dx lr
T dy dT T
Vg T dx *
SR T mTO g,
k+cosa B BTy RER
AP y=6/2—(L—zx)*tga. AR
(R
z=0, k-%’*f|,_o=h-(r—r.), z=L. T=T,
: x
& B Haper-
Brown {8 €, 7] LA i
M— KB, t Me ~£ W
BHAL ME L ' 2y T
Ge—
455 7 » 8278 3 2 I D/J — Mj
M 340 9 R O e R B B2 Haper-Brown i RUf 1 7 & M S B
ZETRBEAMK :

BT MR A X B AR BB K B T RR AT 4
§=(T—T.)/(To—T.). [F5HE 5 M 1 B 6998 BF 29 40— B L5 SRR 20 LB 4R AT B 6,=6,. o
SeEFEER, S LER.H

AL

cosa
mﬁ_‘ﬂﬁlﬁ;ﬁﬁa vﬁ W>>8¢ )L>>b’a‘,fE/J\yCOSdEI- EEK A/ ﬂﬁALE%f- E#,Xd'

Fh L BRI Y AL T 3 = 2 e bty 5 A 4 19 (LR K R 8 7] o4 AL o XS 5 L+-0./289
BT A mE AL T 5 — XA R RGN FIBE SRR,
Ji F] Haper-Brown 8 f5 . ff) i & By #2 il 0 5 T B K03 2

dT , dy dT hT —T) _

Y A Y dr dz T Tk-cosa O (D

h'w'3,-0,=2-

‘-w-h-o,+z-%-(a,+a)-AL-h-é'. @

B R A O, MELFR. Kf y= 3+ e ) otga. FHE

de - 5
p= gt [z + % (zltga 21,
df _df dp_ 3 df

;::F’Qz':'ih/(k'smd). Ell.lﬁ,y=;z’/52f’jtga,'dx=Zp'd;z/ﬂ‘. dx—-'d';'d—x—‘z—#'d—ﬂ. F

MFHREMAF TH  XAAT



372 # HF X # ¥ ® - 1993

B R TR Q)Y TR

d=0 1 _df
it T

—6=0. . (3)
SHR R R |

B o= 0s  Oleess = b
AL « TSR IR

d0
ET‘IFI:-O =0, 0|p|z—l.+a—z¢- = ab-

2 [clRARVREIR AR

HEAGIR—MEIEH Bessel's &, A RA Frobemus P ¥ R3], :‘ly#—"iﬁfﬁﬂ

R, EFRAGOFARTFHER e
E";+ —zy=0 (z#0). (4)
XFX @), 4 .
| y =1"ZA1(.)1‘ = Ay’ + At + oo
W DA A G D

= ZA,(z + 0z,

ZA ¢+ @+s— 1)x'+'-=

. tmQ

zy= ZA (),

t=0

ze -E(r + G +s— Date,
=0 »
?E ) dzy dy ) T 2
Frda A T

=S s — 1)+ At 4 ZA € )t — ZAJ“"“

l==0 . . '-p

— LA,(': 4 s)EXrHerl ZA,_ZIF+J—1

t=0 -3

AR R A G 1 e SIAG O — Aiy) - 2

=0. ; 4y’
KO HEREN A RSL. FR B —X £ N



34 BH A RRE SR R RGO RATE a3

Ayest =0, (s+1)’-—
MBHAXRRN
) 7 AG+s)—A_,=0. ‘ ’
$#: M8 Frobenius B €, 4,70, B s*=0:48 s*=0RA LR B A,=0,4,=A4,/2%,4,=0,
=A0/(2%+47), ,Az,_ =0, Az. Ao/[22 42 2n)") ]. MIBH B (WOH— RN

A
n =4+ —'I + 2-7—‘ + e+ '22—4;::(—271‘2' + o
—A . oz S
- (1+ + 4’+ Tt 42 (2 ) A“Z’ 2% « (n])?
s =A0I°(I).
HFs=0RER, FBRX (DM A —AMRAH Frobenius FEEHESH
1
2 =By (= Un 3 +NMf§WWygha
=Bo ;Ko(x)‘v
WX @WHERN y(@)=AJ(2)+BK,(z). FRERXCOHRN
o 0(#) = AoIo(#) + BoKo(#)’ (5)
AP AnBHUARFHRE
0. (1—t
I=0H’\j‘, #:K.—:g E—Zt—ga@jljz
df :
d#lﬂ—p Aofl(!‘.) - Bon(!‘-) = 0, . (6)
s=L+AL=L W, p=p=0- UL+ =By
- ' 0 = 0b = AoIo(flo) + BOKO(#O)' . (7)
BK®R (6).(7), 8
—a . K, (u)
A =0 TR + LK)’
B, =0, - fyp)
- o * Io(l‘p)Kx(#:) + Ix(l‘-)Ko(#o) ’
FEBREBIBARAGH®EN
Ki(ud)I,(p> + I, () K (1)
=0 R () F LRty ®
REF PRI BRE =1, B LB B SR AT IR
P K (#.)Io(;t) + L)X, (p) - @
Io(l-‘v)Kl(l“c) + L (u) Ko (pt) *

a'y Io(#o)Kx(F‘.) + Il(ﬂ-)Ko(ﬂo)
3 [RIRERYBERE 3

HEEH M TR N



374 %% H K O ® % # 1993

&T _ AT =T, dy dTyq
s =% - dx]/Ek y()]. an

dz? cosa d.
Y 6= (T— _ 1%, gdo_=14d6 d6_1 d'
EHBREX 6=(T-T)/T=TD, & y1=1—p, Wo=7T"7 zo=p gz B

y(x)=b/2—(L—2z).tga B EAXRRXR/ANEH KL FBAQD, 7B

40 h-L g b
a7 = (——k— . 07+ 77 sma)/(zL cosa — 7 » sina),
B4 N1=hL/k, N2=sina, N3=(b/2L) +cosa, WH
' db
48 N1+.6+ N2- 27

E’F= N3 —Nz-7 (12)

& 0=Y, d6/d1=2Z, iR
—Bra T RAN

_(N1xY)+ (N2+2Z)
T (N3—N2x7D

a3

HRFG R
z=L, 7=0,
0=Y=1,
z=0,7=1,

db
(-1—”"-1=—N1*0‘

14)
M 35 4 Runge-Kutta J7
¥, % 4 Newton-Raphson
FECLRBMSTEA
(13, QO KT IR F
.

4 5%

M i Haper-Brown
RS LIRRIERE N o'=
o+ 2 Rk s HERMANR 2 HERELE AHRE =0, 0.1, 0.2, 0.3, 0.4,

0.5, O0.6,0% N FA&#HGH LTSN L'=0.0175, 0.1175, 0.2175, 0.3175, 0.4175,
0.5175, 0.6175. FM

M3 BFEE



3 B A REWE =R R REHBAHR 375

. " @
Io(ﬁ‘) 1+ + +64 X 36+256>( 576 ’

'l

,u
Lw =5+ 15 +64><6+32><576’ |
K()==-(ln—’i+7)I()+E£ g3 e U
ot 2 TTET AT T TN s

T4 25

T 356 %576 < 12 °

K(p)—<ln—+7)ll(m+——-—xz" fsx%

¢ 10 # 47
Teixs < 3+32><576X123’

AP Y BERRLK B, 7=0. 5772157, MR EX (10, QDH#ITHE, G RME LR,

®l EERGERE

x u [ d6/dp dé/dx'
0. 6175 0. 9581 0.6992 0. 02942 0. 07046
0.1175 1.1734 0.7201 0.162393 0. 3175
0.2175 1. 3350 0. 7591 0.265746 0. 4500
0. 3175 1.5149 0. 8088 0. 356296 0. 5397
0. 4175 1. 6594 0. 8662 0. 440907 0. 6097
0.5175 1.7924 0. 9304 0. 523106 0. 6697
0. 6175 1.9160 1.0 0. 604647 - ~0.7242

Bl A D E %, B Runge-Kutta 7735 & Newton-Raphson 77 M B E R
% BRI,
R HERREGRS

x Ui [} E. dé/dn df/dx Ea

0.0 1 0. 6995 0.04% —0. 04198 0. 06999 0.66
0.1 0. 8333 0.7200 0.01% —0.1889 0. 31498 0.79%
0.2 0. 6667 0. 7594 0.04% —0. 26987 0. 44982 0.04%
0.3 _ 0.5000 0. 8087 0.01% —0.3234 0. 5390 “0.13%
0.4 0.3333 0. 8658 0.046% —0. 3653 " 0. 6089 0.13%
0.5 0. 1667 10,9308 0.04% —0, 4021 0.6702 .  0.07%
0.6 0 1.0000 - 0o - —0.4347 .. 0.7245 .. 0.04%

R BRI, 27  LUB i » B2 A Haper-Brown BB LB = KU R RH DB XU R £4, R
fEER ‘3EE%Hﬁﬁﬁ%*ﬁﬁﬂﬁﬁﬁ‘ﬁ:ﬁiﬁﬂﬁﬁii‘%ﬁﬂ BAMMBERES
0. 8%.

+ #4P,Ea,E'a SFRIR 0,d0/dY B MIER S BT RAHXTHRE,



376 ® fHf K ¥ ¥ - # ;1993

Sk B AR RS = 2 aa R A9 R MR, FT B2 A Haper-Brown 28 #u 64k 55 =
RBRBAR R KRB BT EXAFRRTRHALERME.

HSE® LMW M), AN B ERJ/K m?) kR ESEW /K. m), LB (m),
AL R Haper —Brown B2 5 BN 6 8 (m), T, 38 B (KD, T : BPRR B (K), T.. /)
WA, (K), T 8/ A 8y i B 7 M — S ARE (K) WL i K (m),a. BIE BRI £, (), 0.
Jh 3% B (m).

£ 3 X W

[1] Kern, D. Q. and Kraus,A.D. , Extend Surface Heat Transfer,MCgran Hill Book Company, NewYork,
(1972).

(2] HMH, {SESBTERBRE RN ERFL . = FREEMR,3(1986).
(3] Hilderbrand, F.B. , Advanced Calculus for Apphcalwns(Second Edition) , Prentice Hall ,INC. Englewood

Cliffts ,New Jersey, (1976).
[4] MBS, MESRAWMHESH,. FEK 7 r B, (198D).
[51). A. W4T f1 D.F. TR, £8FHRGH, B2 4503, (1980).

A Study on the Heat Transfer at the Tip of a Trapezoidal
Fin under Boundary Condition of the Third Kind

He Hongzhou  Yang Xiangxiang
(Department of Chemical and Biochemical Engineering)

Abstract A study is made on the heat transfer at the tip of a trapezoidal fin under the first
kind boundary condition. For solving the heat transfer problem, the original third kind
boundary condition is converted into that of the second kind condition by adopting Haper-
Brown assumption,namely,adiabatic boundary condition. An analytic solution of governing
differential equation is obtained by Frobenius method; while a numerical solution of the-same
problem is obtained by fourth order Runge-Kutta method combined with Newton-Raphson

method. A comparison is made between the results derived from the two different ways.

key words fin,boundary condition,analytical solution,numerical solution.



