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ARF RS I RS R SE B BN~ 5 R T (R Hartmann [5)550) B9
BEERIN, RIR Az —&:

y==%*a; H.=0 (1.1)

f
v = vy (ch (Da) — ch (Dy))/(ch(Da) — 1) (1.2)
H, — — p, (47”) Vo (% sh(Da) — sh (Dy)>/(ch (Da) — 1) (1.3)

a X EREEIEE > Ho HSMNNBSRT (B 10 B SR R R 5, D=(Ho/c )V o/7,
c AE., hj=(c/42)V X H, 18;

i,=0o\/;;<%sh(Da)—Dch(Dy))/(ch (Da) — 1) (1.4)

BT [ fudy = 0 LSRN BRIB A EIE I 2.

yr‘ 17 4 Ho - © Ho y +00
a" == -~ A a =
S~ t - ﬁ
x P D).
o T — /
—> v Ix [« Hox v % i " x
— . ! ! r&j
ZZZ 7 z TZ ;7T i l_a
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R OD—() Aj=o(E +Lox H), 8

Ez=—u0%;7;<0ch (Da)—%sh (Da))/(ch (Da) — 1) (1.5)
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ANAER (1.2) B (L) 8 e R 4, 50E (15) XRERHTEYT. « = £ oo 5%
20 BmAR LR AT, AR EHSTIN E,, W E, RFTEEH z = oo TR AP
AR,

FELPRH ARSI, PlIngR AL BEE, ARETENRRRAEERE,
m—im it 25—, WA 3, EESMLARLSM EEARE AU A E,. HRFE I NEH
> (1.1) RFE N, A SCHE 34 K5 R A gk m) 7.

Ho* ﬂ‘ ’ fHD
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ET—HAZHREIM, 3¢ 2] ¥HAE.ERAT (1.1) R, R0 A8 R X,
3] BRSO ELREG BN IER . BARUKA R AR Ty TR E R
BRERNAEERAI. AXEE=PoKIRT RERWRINE, S THEHRE.

2. —ERER FHEwE . ZXFTEEY,

VX E=—(1/c)8H/8t v X H= (4x/c)j>

J=c(E+ O/ )vx H) v-H=9 @1
v/t + (v - V) + (1/0)Vp — (7/30)V(V + v) — (1/p) A0
—(1/pc)ix H=0 (2.2)
Op/0t + V + (pv) = 0 (2.3)
KTFNRMEME: ve=0(); v, =0, =0; H. = H.(y); H, = Hy— % ¥$k.
&L= c*4no, K = Hy/4x, P = —(Op/0x) = H ¥, W (2.1) (2.2) &%.
n(d*v/dy?) + K(dH./dy) + P =0 } (2.4)
Hy(dv/dy) + A(d°H./dy*) = 0 )
WA
y=+q; =020 (25)
HAh, He(y) NI JE :
H.(y) = —H.(—y) (2.6)

H. %y SIRAFR B j, FRER He, 789 > 0 [KEGIH —2 HH, Y <0RX#EA +x FH
IA],
REINNEG, 0 J = (o/c)v X H, 1 (2.2) 15
nd’v/dy* — (oH/ )y = —P (2.7)
EEE] (2.5), LA
v = v (ch (Da) — ch (Dy))/{(ch (Da) — 1) (2.8)
v ¥ = 0 LbHUIHEE.
540 7. = —(c/4x)(0H,/0y) R j» = (0/c)vHy, 18:
—(¢/4x)(8H./8y) = veHo(o/c) (ch (Da) — ch (Dy))/(ch (Da) — 1)
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Ror—w&,mH (2.8) REHoEH. 5.
. = — voHy(4x0/c?) (ych (D2) — % ch (Dy)>/(ch (D2) — 1) (2.9)
f(28)(29) AQA)FE—RK, BP=rvHio/c®) ch (Da)/(ch (Da) — 1), HIELTHE

vy,
y>a: H,(y) =H./(a)
y< —ga: H(y) = H.(—a)

H, ¥

HEXRE, TEIOBEDO0E 4, BEBERY » XIFAREIRENEEE.
FE QSR OL) B%,
y=0z : v=20
H.(y) = —H.(z — y)
FIA P, (2.8) K (2.9) "TH4:

v = vg (ch (Dz/2) — ch (Dy — D=/2))/(ch (Dx/2) — 1) (2.10)
H,= (1/K) [(1/2)107r — Py + (ﬂunD/(ch (%‘-) — 1)) sh (Dy — Dn/Z)]
I<y<nx z.a11)

J.—BREER FHWME 4, F < 0 RRAEEL, t = 0WNRARE—E « Faw
EHEHE P=—0p/0x IIERKL, TEREKTHBRS. HRTILBOR: 0. =
o(y,t); vy =v, =03 H, = H.(y, t); Hy = Hy = %4,

R EARFGRE (2.1) (2.2) FFAY:

n(0%/8y?) + K(8H./dy) + P = p(av/at)} 3.1
A(0°H,/0y*) + Hy(Bv/Oy) = OH,/0t '
BEHRERRER:
y=0yz, v=0 (3.2)
t=0, v =0, H =0 (3.3)
H, R¥RE
H.(ys 1) = —H.(x —y, 1) (3.4)
SIABBRE ¢(y, 1) & H. = 06/0y, fRA (3.1)
7(8%/0y*) + K(8%/0y*) + P = p(dv/01) } (3.5)
1(8%¢/0y*) + Hop = (0¢/02) + c(#) o

() AR ERR. EEEMEIREZRESR, 4
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v = S:vsin pydys ¢ = S:qb sin pydy,
S:(azu/ayz) sin pydy = plog — (—1)v, ] — p7,
|, @6/0y)sinpydy = plin — (=19.) — %3
ﬁ\:q] 05 Uns o> b TR v P FEy = 0, 2B, H (3-2) 5.
S: (8%0/0y?) sin pydy = —p*v,
% He 5ty = /2 KRB Xy = =/2 AFFR. X8, R (34) SO NAER
(3> 1) = (= —y5 1) (3.6)

YR EMZE#GE, (3.5) RBAZBREH 7() T () MH KRS TEA:
—np?s + K{pl o — (—1)?&.] — p*d} + (P/p)[1 — (—1)F] = pldv/z 2y

( (3.7
MpLFs— (—1)5] — 78} + s — (aF/de) + (it — (| 7
Yoy = B = 2n i, LR
—np?0 — Kp’¢ = p(dt/at) (3.8)

= 1p*F + Hop = dd/de J
EETIIEM. Ef(y, 1) X%y = /2 AFRZAEEEELR f(ys0) = f(x — 9, 1), AR
HEIEBH
S:h f(y, t)sin2nydy = — S:/z f(y, t)sin 2nydy,
g ,
SD f(35 £)sin 2nydy = 0,
WA o(ys 1) B d(ys 2) BXT 9y = n/2 WFR Y p = 2nBf, 2 = F =0, XK, (3.8) X

HELUIEREZR ¢ AT BB RITT.
Y p = (2n+ 1) R, (3.7) KpA:

—qpv + 2Kpgy — Kp*d + 2P/p = o(dv/dt) } (39
20pPo — Ap*P + Hop = df/dr + 2¢(2)/p '
TREE 7 WERD FHE
(o/Kp?)(d%/ ds®) + % (n + 4p)(d5/ds) + (1/K)(Anp® + HoK)v
= 2Pi/pK + (2/p)((do/ dz) + (&) (3.10)

A (dgo/ dt) + ¢ () = 0, XHAEI He, KK He = (06/0y), K¢ FHE ¢ B—ME
HEEH. T, (3.10) XsRELES:
7= A,eP¢ + A,eP + 2P1/p(Anp? + HoK) (3.11)
FREFEZTXRREER. B HEAH Qn+ 1), WK D, &k D, %Z:
Dy, = ((2n + 1)¥/2p)[—(n + ip)
+ \/(7] + 20)* — (40/(2n + 1))[(2n + 1)y + HeK1]




14 1982 4

ik

108 yai 4

% (3.11) fEE M R4 #, 15

v(y,t) =(2/x) Z (A et + Ay, ePn ) sin (2n + 1)y

n=0

+ vo(ch(D=/2) — ch(Dy — Dxn/2))/(ch(D=/2) — 1) (3.12)

Lo oo bf, P L P HBETEHY :—> o WMLMEEHER (2.10) —H.
fRGID XA G FE LIRS EHERE (G4) RERSEEK, B

H(ys 1) = (1K) {Pr/2 — Py — p(2/2) 3 (AiuDye

+ AuDyeP)(1/(2n + 1))cos (2n + 1)y

—n(2/x) Z (A,ePm* + A,,ePm )20 + 1)cos(2n + 1)y

n=0

——M—sh<D —Q—”>} 0 v sho 3.13
ch (Dx/2) — 1 Y7, At (.13)

BRMHE 410 T 450, 1 (3.3) R1G:

0= {2/n) D (dy+dr) sin(2n + 1)y

0n=0

v - (1 + 6])7: — fU" . C’D(”—y))

. S
(EDn/Z . 1)

L= (1/2)P7t - Py - p(2/7r) Z (‘4lﬂDlu + AZnDZH)COS(zn + 1)}//(272 -+ 1)

n=0

—9(2/x) Z{]} (4 + A,,)(2n + 1)cos(2n + 1)y
+ (veyD/(eP™? — 1))(eP¥ — Px=9))
LB R, BB [ch (Dn/2) ~— ch (Dy — D/2)1/Lch (Dx/2) — 11 % [sh (Dy—D=/2)1/
[ch (Da/2) — 11 BB 4 (1 + D7 — Dy — D=0 /(D2 )2 T ((Py — D=3/
(P2 — 1),
2 001+ €D — eP1 — (PO (PR VY 5 (0, ) K PR LA

(vo/ (P2 — 1)2)(1 + €07 — DY — (P=9)) = Z b, sinmy
m=1

A by = 03 b = L /(=D + 2)/nt D= n+1)/(D* + (2nt

1]
2 [(n/2)P — Py + (ognD/ (P — 1)) (e — Do) 45 (0, 2) KR4 225
.

(x/2)P — Py + (ﬂgnD/(eD"/z — 1))y — Py o= (g/2) + i a,cosmy

m=1

“ﬂ.?%' A = 0;
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gors = (2/2)[Q2P/(2n + 1)?) — Qugn/(eP?—1))(D*/(D* + (2n + 1)1 + ¢P7)]
FEEBBRE 4. M 4, FIITFEA:
A+ A+ Qo) /(P — 1D + P*)/(2n + 1)
— Q2+ 1)/(D*+ 2o+ 1))eP*] =0
(o/(2n + 1))(41,D1n + A2uDsn) + n(Asnt 42a)(2n+1)
— (2P/(2n + 1)?) + 2uon/ (P — 1))
X (D/(D*+ (2o + 1)) + ") =0
UL A, R Ay, B (3.12) (3.13) L RAIEEER.
R B AR S @ KE SR/ s v idit.
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ONE. DIMENSIONAL STEADY AND UNSTEADY FLOW OF
VISCOUS CONDUCTING INCOMPRESSIBLE FLUID

Kang Shouwan

(Institute of Mechanics, Academia Sinica)

Abstract

The boundary condition of one dimensional channel flow of viscous condueting
fluid is examined. With resemble boundary condition, H.(y = =*a) ¢ 0, the steady
tlow problem (Hartmann flow) is investigated. Besides this, use Fourier sine transform
method, we obtain the exact solution of unsteady flow.



