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540 # 2 2 W 1981 £

(u-V)a= —(1/0)Vp + vVu, (15)
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-+ 2(0¢p/0r)cotd — 2(0/08)]18%p Q7
i}
82 = 0*/0r2 + (sin8/72)(0/06)(8/ sin 696) . (18)
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— 64— 2B)r* — (9 — 184y — 9By)r + (3 — 214y — 6By + 124,
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iz, n, p WEJREIRBLT 7> | TU\#@ EBEXRBT vw RREBTF vw E‘JWiﬁBﬁ}“”
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HTFE >0, ¢Plmo=(1 —a)e®(&,—E) +of*  (31)

3. W R ELR&H
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— EE106D/08, + (&80 + (B/v/T— B )EeE,106/0E, (1)
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# (1-3) &
u® = B = B® = B® = 0, ' (33)
X5 (-1) EBR &8 (1-2) WEY
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+ LEO), vD(n), 6} — ——2Ee LH4(1)50]
V1—g

sih
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(=01 + (1 —a) || i

Z5f(n)sa]l = S
|

L3Csel = | 4@z + (1 =) [T Paa

eititn,al = ([ = ) —2miar + 1= [ G0

— 2]
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0
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+ IDIEE
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R RITAT R R E !
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4P = (3/2)[37/2 + 2 a1y — a1 + uS* ()1 — 8, (57)

Hehu*, uf WE 1 — o MEFERTERNEE, 8.5 o RE Q) RXRBT BP 5
AP, BT (53) (LEE o HRAEH, TUNELRMRR, B P HEER D) B
(42) UK o 9RBR (57) RAR (53), BREFMEE, TUHER (53)B %3 u3* 1
HE
Vgt () = L (n)s ol + [1/2 + s — (5/2 — car)(1 — a)1o(n)
+ 2,013 — 2a))i(n) + (2 — Sa)i(n) — 21 (1 — )] i(n)

m

—2(1 = In) =7 3 atluns(n) — 201 — ) | 2z

n=0 4

—nJ% — JDug(L)dt., (58)
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Hio®* G e . ATHRHIRE G8), Mdigdm+ 2 M RAE oM al, AKX
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B BIFA J.(n) BB (42), 1M o> oy BER (44) HEH,,RIVBEN o F et 1
BRyRBGEA

% + ﬂz—(-z— — -/Qi’z)(l _C‘)] I + Z an'[Hids

=0

+ (1 —a) Gjin —4/:11,&1] = \/: Z anlipm — 2 21(3

n=0

—2a)Iy — (2 —5a)l + 2.01(1 —a)li3 + 2(1 —a)ly
+2(1 —a) Z 052G srs — Gifion — Glar)s 0SI<m - 1 (69)
n=10

NFRAW e EH, £—ER» TR (44) RTRE o M o) AT T RURRE (60),
U o Mol 2E, BETEAHN o EATEL,

AT K u®, FTLLERS G (5 A 7 3586, FFA G4 A v, o W5
hiHEmE

—_— .,hu) ¥ o
= _:);;_ — 71 i > Sn Ju®(0)dt (61)
FAFZE (36), ALK (61) E&"%’)@
T 6“9)= g — _ = 44
N E \/1 __’gl [\/ u) — (1 —a) SOJ*I ”(Q)d{] (62)

# (41), (42) HEH O(Re) TLAA (62), XF 1 Al

() = (/D) o + 2o + B2 =2 3 ()| 8

+ 13601~ W71 [1n) + carih() + 2 ot [ 1e1©at]  (63)
E4 (56) 55 (63) 1L
W (n) = =2 3 atleu(n) + 2010 =)/ 71 [1n) + o i)

TIAWIAGT
BOER 2, TUM (1-3) el
HBy= —u*(0) =2 Z al1(0) — [2(1 —a)/a/ = ] [12(0) + 21 J1(0)
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*x 1
a 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
A 7.10 8.23 5.26 3.76 2.86 2.26 1.82 1.49 1.227 | 1.016
&2 —17.5 —8.03 -4.97 ~3.43 | —2.47 | —1.85| —1.36 | —0.95 [ —0.597| —0.266
% —~10.2 -5.12 —3.37 ~2.46 | —1.89 1 —1.47 | —1.15 | —0.89 | —0.666| —0.467
A.BHBHERD

MEEBREAYNTR vy < 0K K, MRz EFEeH, RERTLCE RSB
REHBHETTLUER, MESKEPEROEEL K> Re URAK o1 o B K
R TR(SEIH [17]).

= 6xpUa[l — o K — (a3 + FB:/2)K? + (3Re/16)(1 — 2. 1K/3)
=+ (9Re*/160)(InRe + 0.142)], (65)
RBYUERNTARE e ETH o1 o2 B BT EEERIMEREER
F = 6xpUal[l — Ci{a)K + Ci(«)K* + (3Re/15)(1 — C3(a)K)

+ (9Re/160)( 1= Re + 0.142)] (66)
Heh €i(a)s Co(a): Cre) 7RI o EIRHITEELE 2.
% 2
a | 01 0.2 0.3 0.4 | 05 | o6 | 07 | 0.8 | 0.9 1.0
C 17.1 8.23 526 | 3.76 | 2.86 | 2.26 | 1.82 | 1.49 | 1.23 | 1.016
C 22.6 10.6 6.66 | 4.67 | 3.41 | 2.58 | 1.93 | 1.39 | 0.93 | 0.500
C 11.4 5.48 3.50 | 251 | 1.91 | 1.50 | 1.21 | 0.992 | 0.818| 0.677

HRREIRREA S, KRB RGER, HT Re = 45/K, WL IREE %
F=6npUa[l — C(a)K + C:(a)K?* + 0.75(S/K)(1 — C5(a)K)
+ 0.9(S/K)*(In (45/K) + 0.142)] (67)
A1hlABTE e Re HSHIT, A FE Swkes RS 62plUa ZH B K B9 3

ft.
A~
2 \\a:m
12 Re=1.0 3

3

XL

{5 Re <2X10°2
= L

...
o
3
7
1
~
=3
[

)
IR T T (SN S D N

=
=]

B1 F/6xuUa B K, Re, @ RI354L
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NERTR
B#E 2t a=18H Ci» Ci» Cs ZEEIRAR (66), BEID FLERE N 528 K it
BIBRPE &4 R
) - F = 6xuUa[l — 1.016K + 0.500K? + (3Re/16)(1 — 0.677K)
+ (9Re?/160)(InRe + 0.142)] (68)
mE s, eE [17] RERxELeEA. ,
B R RS R4y 80 Hilbert A1 Knudsen MRI¥IRAEREAEIZ2ER
SR IRPE R AR 4
" F = 6zuUa [1 — 1.016% + (0.500 + 0235 —_—_2(1(52/,])(:+ l)k‘ + 0(1@)] (69}
HKpk=— W= /2)1u/a; kes ke DPBIASKBRBERHORE A, B X (68) F
Re = 0 Bl ZWE IR RN AT,

F = 6xpUa[l — 1.0%6K* 4 0.500K7%] (70)
TitE (69) HEL &, > k, BOBRFRIE B0, w174 \
F = grnui/all - 1010k + 0.500%%], (71)

g (70) Fa (71, WTAMR RS S R EAER, WS AE RN, BEEX, K
5RERA, EE K=@/V 7 )K= (4/V 7 )(4u/28)> k=7 /2)(Aufa) =+ = K,
EFR PR R s R BRRE, Aha B-K-W Bt o B BHEE T &
E DU p = 04990/ (8/2)RT A i [6] HHAIKAEER B-K-W EH,J78 1 IR ER

% p= (/27 2/2 o/ RTA,, EEESF A EANBREARKE R, WEIK —
k= pPJ(2RT)%a7",
BHERSVRENT RES LSBT R &4 THEY :
Fyg = 6zuUal2/3 + O(I(’)] (72)
FIAHS B, 4 o = 0 BRS (72) WG R, HX X BRI « HER, K 5 Re %/ &,
A — 4 SR IR B E T/ o FRIBERR, LM (72) #ERE. D o) Re,
K #98/NEHRREHET 4, VB SIS (72) SR A GRS B B,

£ X X R
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SLIGHTLY RAREFIED GAS FLOW OVER A SPHERE UNDER
MAXWELL-TYPE BOUNDARY CONDITIONS

Shen Ching
(Institute of Mechanics, Academia Sinica)

Abstract

In this paper the problem of the drag acting on a sphere at low speed in slightly
rarefied gas flow (K.« 1) 1is considered. In the Knudsen layer the linearized
Boltzmann-Krook-Welander eguation is solved under the Maxwell-type boundary condi-
tion on the we!l and ths matched asymptotic expasion solution in Stokes region is
used as the boundary condition at infinity. Solution of flow over sphere under small
K, is obtained by assuming small temperature difference between the surface and
uniform flow. Besides the rarefaction effect, the inertia effect and reflection model
of molecules on the surface are also taken into account, and the sphere drag is
expressed as a funtion of K, Re and @ (accommodation coefficient).



